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INHNOJOXKEHHA

PO NMNOPAJOK ®OPMYBAHHS 35IPHUKA HAYKOBHUX IIPALlb
«AT'POBIOJIOI'TA»

30ipHHMK HAYKOBHUX Tpallb € MepioAMYHUM BUAAHHIM 00csiroM 10—12 yMOBHO-IpYyKOBaHUX apKy-
m1iB, hopmatoM A4 1 BUIAa€ThCA ABidi Ha pik THpaxeM 300 mpuMipHHUKIB.

Jlo myGmikartii y 30ipHHKY BiIITOBITHO O BCTAHOBJICHMX BUMOT MPUHMAIOTBCS CTATTi, B SIKMX BHICBIT-
JIFOIOTHCSI PE3YJIbTaTH HAYKOBUX JIOCILIKEHb, 1110 MAIOTh HAYKOBE 1 IIPaKTHUYHE 3HA4YEHHs Ta HOBU3HY. Crtar-
T Mae OyTH HalMcaHa YKpaiHChKOIO, POCIMCHKOI0, aHTIIIMCHKOI0, HIMELIBKOIO YH (DPAHITY3bKOI0 MOBOIO.

VY koxxHOMY HOMepi MyOITIKYIOTbCS 2—3 OIJISAOBI CTaTTi MPOBIAHKX (axiBLiB y cBOill ramysi 3 ak-
TyaJbHUX [TUTAHb.

Crarri g0 30ipHUKa moaaoThes 10 1 OepesHs Ta 1 sxoBTHS. Bumyck 30ipHuKIB nependadaeTshest 10
1 nmumast Ta 1 ciyas. logaTkoBi BUIYCKH 3a MaTepianaMi AEp>KaBHUX 1 MDKHAPOJHUX HAYKOBHX KOH-
(hepentiii, ki MPoBOAITHC Y biolepkiBChbKOMY HaIliOHATLHOMY arpapHOMY VHIBEPCHUTETI, BUIAAIOTh-
CsI IPOTATOM TPHOX MICSIIIB 3 JHS MOJadi MaTepiajliB y peaaKIlifHO-BUIaBHUIHA BiIILI.

IMopsaok noganHs pyKonuciB

Pykommcu craTeit 3a miamuAcoOM aBTOPIB, HA MAIIEPOBOMY Ta €JIEKTPOHHOMY HOCISIX, 3 PEICH31IMHI —
BHYTPIIIIHBOIO 1 30BHINIHBOIO, TIOJIAIOTHCS BIAMIOBINATLHOMY 3a BHUITYCK WICHY peaKoJerii (mpu3Hava-
€TBCS 32 PILLICHHSAM pPEAKOJErii), SKUi BH3Hayae peneH3eHTa abo ocoOucTo peneHsye crarti. Crarti
caipoOiTHukiB BHAY Bi3yroTh 3aBigyBaui kadeap; cTaTTi IHOFOPOIHIX aBTOPIB CYIPOBOIKYIOTHCS
JINCTOM BiJ OpTaHi3aIlii 3a MmiamicoM KepiBHUKA.

Perien3eHT o1iHIOE CTATTIO HA BiAMOBiMHICTH BuMoram BAK i Bu3Hauae AOIIIBHICTD 11 OMyOITiKY-
BaHHS, 32 HEOOXiTHOCTI POOWTH KOHKPETHI 3ayBa)KEHHsI OO0 TOKPAIICHHS poOOTH (JIOMYyCKa€eThCS
pyKOTHCHA perieH3is). TepMin pernen3yBaHHs — He OuTbIe 7 THIB.

[Ticns BpaxyBaHHS 3ayBa)KEHb PEICH3EHTA Ta OTPUMAaHHS TIO3UTHUBHOI PEIICH3i1 aBTOp MOA€E CTATTIO
BIJITOBIJATBHOMY 32 BHITYCK, SIKUI TIepe/ae BCi CTATTI 3aBilyBauyy peJaKiliifHO-BUAaBHIYOTO BiUILTY.

Y pasi oTprMaHHs HEraTUBHOI periensii (0e3 mpaBa JOOIpaIfoBaHHs) CTATTS 3HIMAEThCA 3 APYyKYy. Ilic-
JIs1 HAYKOBOTO PEJIaryBaHHs JUIsl BUTIPABJICHHS TEXHIYHUX TIOMUIIOK CTATTS HATPABISETHCS aBTOPY, MIiCHs
YOro BUITPABJICHI CJICKTPOHHMUI Ta MarepoBuii (3 mpaBKaMy pPeJakTopa) BapiaHTH CTATTi OBEPTAIOTH Biji-
TIOBITAJTLHOMY 32 BHITYCK Ha TTOBTOPHE pelaryBaHHSI, 1 JIUIIIE TTICIIS IIOTO PEIAKTOP BIIIAE CTATTIO HA BEp-
CTKY y npykapHto. CTaTTi iIHOTOPOHIX aBTOPIB TEXHITHO OMPAIBOBYIOTHCS TEXHITHAM PEIAKTOPOM.

Opurinan-maket 30ipHHKa B 000B’I3KOBOMY MOPSIKY MiANUCYETHCS aBTOPOM, & CTaTTi iHOTOPO-
HiX aBTOPIB — BiNOBiJaJIbHAM 32 BUITYCK.

J103BiT 10 APYKY Ha/Ta€ BUEHA pajia YHIBEPCHUTETY.

Bumoru 10 odopmieHHs crarei

3a BuMoramu 710 (paxoBHUX BUIAHB CTATTi, IO TOJJAIOTHCS, TIOBUHHI MaTH HACTYITHI €IEMEHTH B Ta-
Kilf TOCITiJOBHOCTI:
. YIK.
. [IpizBuine aBTopa, iHiMiaMH, HAYKOBHU CTYIiHB, Miclie pOOOTH, e-mail.
. Ha3pa cratri.
. AHOTaIIisA yKpaiHChKOI0 MOBOIO (10 600 3HaKIB).
. KittouoBi cioBa ykpaiHCHEKOIO MOBOIO.
. [locranoBKka npodIeMu.
. AHaJi3 OCTaHHIX TOCIIHKEHB 1 IMyOTiKaIii.
. Merta mocmimxeHHs.
. Marepian i METOIMKa JOCITiHKCHHSL.
10. OcHOBHI pe3yAbTATH JOCIIHKCHHSI.
11. BucHoBKHU.
12. Crmcok mitepatyp (He crapime 10 pokiB Ta He MeHILe 3 [Kepesl aBTOPIB JAJIEKOT0 3apyOixoKs).
13. Crmcoxk nitepatypu natuauneio references.
Jlst 11h0T0 HEOOX1THO 3alTH HA CaWT TpaHCmiTeparii www.translit.ru i aBToMaTHIHO MTepeKIacTH
CITHCOK JIITepaTypy HaBEICHUH y ITyHKTI 12.
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3pazok:

Jasumiok T.B. Po3BUTOK OyXraiarepchKoro 00Ky JIIOJCEKOTO KaIliTaly: Teopist 1 METO0JIOTIs: MOHOTpadis
/ T.B. Hasuarok. — XKXutomup: KTV, 2011. — 508 c.

Davydjuk T.V. Rozvytok buhgalters'’kogo obliku ljuds'kogo kapitalu: teorija i metodologija: monografija /
T.V. Davydjuk. — Zhytomyr: ZhDTU, 2011. — 508 s.

14. Anoraris pocilickkoro MOBO (10 600 3HaKiB) Ma€ BKIIOYATH HA3BY CTATTi, MPI3BUIIIE, iHiIlia-
JIA aBTOPa, KIIFOUOBI CJIOBA.

15. AHoTaris aHrmHCEKOI0 MOBOKO — 2 cropinku (5000 3HakiB), Ha3Ba CTaTTi, MPI3BHIIE, HIIATH
aBTOPA, KJIFOYOBI CIIOBA — 3 000B’ I3KOBUM IPEICTABICHHIM ii MOBOIO OPHUTIHAY Ta 3a3HAYCHHSM IIpi-
3BHIIIA, TOCATH Ta MANKUCY (QaxiBIsl, sIKMH BIAMOBIJA€E 3a SKICTh MepeKyiaay. AHOTAIs y BapTiCTh ITy-
Omikarii cTaTTi HE BXOAHTb.

16. HasiBHiCcTB peniensii 1okTopa HayK 000B’A3K0OBa.

OO0csT cTarTi cTaHOBUTH 6—8 cTOpiHOK. TekcT cTaTTi HabupaeThes B pemakTopi Microsoft Word,
mpudt — Times New Roman Cyr, 14 pt, uepe3 1,5 inTepBanu koM 'totepHoro Habopy. Koxkna ctopi-
HKa JPYKYETLCS Ha OMHOMY OoIIi cTaHAapTHOro apkyma (210x297 mmM, dopmat A4); mipu 11boMy JTiBe
nosie — 30 mm, nipaBe — 10 MM, BepxHe 1 HIKHE — 20 MM.

IMPI3BUILLIE ABTOPA TA IHILIAJIM, 3ATOJIOBOK CTATTI, CIIMCOK JITEPATYPHU - 3
BenuKoi jiTepu. 1lpi3Buire aBTopa, iHiianm, HOro HaAyKOBUH CTYITIHB Ta e-mail 3a3Ha4aroThCS Tepen
3aroJOBKOM CTaTTi. ABTOPH BKa3yIOTh IOBHY Ha3BY HABUAIBHOTO 3aKJaly UM YCTAHOBH, JIe¢ BOHHU
MpaLoTh (JIUB. 3pa30K).

3pazox

YK 631.58(091)

HOPUMAK L., 1-p c.-r. HayK

binoyepriscokuii nayionansnuii azpapnuil yHisepcumem

ICTOPUYHI ACIIEKTH ®OPMYBAHHSA EKCTEHCUBHUX CUCTEM 3EMJIEPOBCTBA B YKPATHI

Buxopucrana mitepaTypa MOJaeThCS B KiHIT CTATTI Y MOPSAKY 3raayBaHHS KEPEN Y TEKCTI 3a ixX
HACKPi3HOIO HYMEPAII€IO 1 3a3HAUYCHHSAM Y TEKCTI MMOCHIaHb y KBaApaTHUX AyXKKkax. biomiorpadiaauii
ciucok opopmisierses 3a ACTY T'OCT 7.1:2006; mpudt 12 pt.

[HO3eMHI TIpi3BHINA B TEKCTI MTOAAIOTHCS MOBOIO OPHUTIHAITY.

Tabnuui matote OyTH HaOpani y nporpami Microsoft Word abo MS Excel; mpudt — Times New
Roman Cyr, 12 pt; mmpuna — He Oinbuie 14 cMm; MoBHE 0OpaMJIeHHS; BUKIIIOYKA IO LIEHTPY; MaJCHb-
KHMH JTiTepamMu. 3pa3ok opopMIICHHS TaOJIHUIIL:

Tabmuns 1- CynyTHst Bapianisi Mixk nepioqoM icHyBaHHSI MaJIMX IepepOOHNX MiINPHEMCTB
chepu AIIK Kutomupcebkol 00,1acTi Ta HAsIBHICTIO CTPATEriYHOrO NJIAHYBAHHS

3acToCyBaHHs CTpATETiyHOrO MianyBanHs (Y )
Iepion TaK Hi
ICHYBaHHs KiIbKICTh o .
- y % KUIBKICTB I1AIIPUEMCTB y %
MiANpUEMCTB (IUT.)
Bcesoro,
55 78,6 15 21,4
OJIMHHILb

@dopmynu MOBHHHI OyTH HamucaHi y nporpami Equation Editor 3.0 (ueit pegakrop € BHYTPIIIHIM
penakropoM ¢opmyn y Microsoft Word); 3MiHHI MaTeMaTH4HI BETUYWHH B TEKCTi BiINOBIAHO A0 (o-
PMyn1 HaOUParOTHCS] KYPCUBOM.

Pucynku (miarpamu, ¢oTo, MaqlOHKH) BUKOHYIOTH Yy penaktopi Microsoft Word 3a momomoroio
¢yHnkuii «CTBOPUTH PUCYHOK» B YOpHO-OinoMy BapiaHTi. Bin mMae OyTu po3TaimoBaHuii 1O LEHTPY,
mupuHa — He Oibie 14 cM, 6e3 00TIKaHHS TEKCTOM. Y BHIAAKY CKIQJIHHUX KPECIEHB iX CIi BUKOHY-
BatH y penaktopi Corel Draw Bepcii He Hmxue 5.0, 32 yMOBH, L0 TEKCTOBI BKpaIJIeHHs BUKOHAaH1 Ta-
pHiTypoto Times New Roman Cyr i po3mipom 14 myskriB. @oTtorpadii MaroTs OyTH 4OpHO-OiTUME B
okpeMoMmy (aiiai «Poro». Y caMoMy 3k TEKCTI BKa3yeThes Mictie 1 poTorpadiii. Hassa pucyHka 4du
¢dororpadii po3milIyeTbes Ml HUMHU 1 HAOUPAETHCS WPUPTOM 12, KUPHUMH MaJCHBKUMH JiTEpaMHu,
yCl MiAPUCYHKOBI MOSCHEHHS — CBITJIUM IIPUPTOM.

I'padixu BukoHytoThcs y mporpami MS Excel, sik 1 pucyHku.

Tabnuwi, pucyHkH, rpadiky, GopMyIr NOMIIIAIOTHCS MIiCIs MOCHIAHHS Ha HUX Y TEKCTi.

CrartTi, 0 HE BiAMOBIAAIOTH HABEJCHUM BUMOTaM OyAyTh BiIXHIEHI O€3 TOBEPHEHHSI aBTOPY.
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YK 378.091.214:631.147

XAXVIJIA B.C., OJIEHIKO O.I'., KO3AK JL.A.,
KOBAJIEHKO P.B., xkannuiatu c.-T. HayK
binoyepxiscoruii Hayionanvnuil azpapHutl yHieepcumem

OCHOBHI IIIXO/JU Y @OPMYBAHHI OCBITHIX
ITPOI'PAM JJIA HIAI'OTOBKU AT'POHOMIB - ®AXIBIIIB
3 OPTAHIYHOI'O 3BEMJIEPOBCTBA

OOrpyHTOBaHa HEOOXIIHICTh MiArOTOBKM BHCOKOKBaTi(hikOBaHHUX KaipiB y cepi OpraHiqyHOro CiibcbKOro rOCIOAapCT-
Ba. Bucsitieno nporec popMyBaHHs 3HaHb y MallOyTHIX arpOHOMIB B 00J1aCTi OpraHiuHOTO 3eMiIepoOCTBa.

IpencraBnenunit HaB4aNbHUI IIAH OCBITHBOrO PiBHS Marictp crenianbaocti 201 "Arponomis”. JloknaaHo HaBeeHi
BHOIPKOBI AUCHUMUILTIHU OCBITHBOI POrpamMH, 10 GOpMYyIOTh KOHKPETHI 3HAHHS 1 pO3yMiHHSI.

OIHUM 3 OCHOBHHX MOMEHTIB € T€, L0 BEJIMKE 3HAYCHHS HAJA€ThCs MUTAHHIO MPALCBIAIITYBaHHS MalOyTHIX BUITYCK-
HUKIB. JloBesieHO, 10 OCBITHS Iporpama 3a crerianizarieio «OpraHiuge 3eMiIepoOCTBO» CIPHATHME MOOUIBHOCTI, KOHKYpe-
HTOCIIPOMOYKHOCTI HAIIMX BUITYCKHUKIB Ta iX MpaleBIalITyBaHHIO.

KurouoBi ci10Ba: opraniuHe BUpOOHHULTBO, OpraHiyHe 3eMJIepOOCTBO, OpraHiuHe POCAMHHHULTBO, HABYAIBHHUI [UIaH, ar-
POHOMisl, OCBITHiH piBeHb MaricTp, ocBiTHs nporpama «OpraHiuHe 3eMiaepoOcTBO».

IMocTtanoBka npodsemu. [IpruckopeHe pegopMyBaHHS CydacHOrO arpapHOr0 BUPOOHWITBA JHK-
Ty€ HIBHJAKE pearyBaHHS CHCTEMH BHIIOI OCBITH MO0 HAsBHOCTI BHCOKOKBaTI(iKOBAaHMX KapiB 1
OCBITHBOTO TOTEHITIATY. ToMy, peaiizarlis CyJYacCHIX BUMOT BUPOOHUIITBA OO0 OCBITH — (hOpMyBaH-
HSl y BUITyCKHHKIB (h)aXxOBHX Ta CIIEIiali30BaHNX KOMIIETEHTHOCTEH uepe3 pealizalliio B HaBYaIbHOMY
MPOIIeCi OCBITHIX MPOrpaM — € IOCTATHBO aKTyaJbHUM 3aBIAaHHIM AJISl arpapHUX BHUILIB.

AHaJi3 0CHOBHUX AOCTiTKeHb i myOaikaniii. CrOrof[HI OpraHidHe CLIbCHKE TOCIIOIAPCTBO OTPUMAIIO
BU3HAHHS B YChOMY CBITI SIK MyJbTH(YHKI[IOHATIbHA MOJIEIb, 1110 MA€ CBOI €KOHOMIYHI, COIIAJIbHI Ta KO-
JiorivHi 1T, OpraHivyHe CUTEChKE TOCTIONAPCTBO CIIMPAETHCS HAa MICIIEB] pecypcH, MoTpedye OiIbIe podo-
40l CHJIH, HK TpaJuIliiiHe 3eMIepoOCTBO, OLIBIN TOAMIMBOTO CTABJICHHS IO HABKOJHUIIIHLOTO CEPEIOBH-
ma. Ha aepskaBHOMY piBHI IS TaTy3b CUIHCHKOTO TOCIIOAPCTBA 3a0€3Medye CTANi PO3BUTOK, PO3BUTOK
MiCLIEBUX, HAllIOHAJIBHUX Ta MDKHAPOAHUX PHHKIB OPTraHivHOl MPOIYKLii, 301IBIIEHHS KUTBKOCTI POOOYMX
MiCLb Y CUIbCBKIM MiCLIEBOCTI, HOBI MEPCHEKTHBU A PO3BUTKY CLIBCHKOTOCIOAAPCHKUX ITiANPHEMCTB,
3a0e3MeuyIour HACEJICHHS SKICHIMH 1 Oe3MeYHIMHA TIPOIyKTaMH. YKpaiHa BOJIOMIE HEAOCTATHHO 3aTyde-
HHUM Ha CHOTOJIHI 1 MOTY>KHIM MOTEHIIAJIOM PO3BUTKY BUPOOHMIITBA OPTaHIYHHUX MPOIYKTiB, BPaXOBYIOUH
HasBHICTD BiJMOBIAHOI KUJIBKOCTI OpHOI 3eMJIi, IPYHTOBO-KIIMAaTHYHUX YMOB 1 CTBOPEHOI MaTepiasibHO-
TEXHIYHOI 0a3H, a TaKOK PO3POOJICHUX BUCHUMH ACICKTIB IMEPEXOAY BiJ TPATUIIIIHOTO IO OPraHidHOTO
BEJICHHS CLIIbCHKOT0 rocnogapcrsa [1, 2, 3,4, 5, 6, 7].

Ane mis Toro mo0 opraHiyHe 3emMiIepoOCTBO IIMPOKO BIPOBAKYBAJIOCh B HAIIM KpaiHi, MOTpiOHE
(hopMyBaHHS BiJIIOBITHOTO PIBHS €KOJIOTIYHOI KYJIBTYPH 1 MPOQECiiHOT MATOTOBKH arpOBUPOOHHKIB, 0i3-
HECMEHIB, TOPrOBUX MPAIliBHUKIB, CIIOKMBAYiB, 3aKOHOMIABITIB Ta iH. TakuM YMHOM, Y CydJacHOMY arpap-
HOMY BHPOOHHMIITBI Bce Oinblie 3pocTae poiib GaxiBLiB 3 oprasizauii mporo mnpouecy. KoxeH TexHonoriv-
HHH [poLiec POCTMHHMLITBA MOB'SI3aHUHM 3 TPUAHATTSM pilieHb axiBig. Came arpoHOM BHPIILY€ 3aBAAHHS
BIIOCKOHAJICHHST TEXHOJIOTI1M BUPOIIYBAHHS CLIHCHKOTOCTIONAPCHKUX KYIBTYP, MiIBUIICHHS e(EKTHBHOCTI
BUKOpPHUCTaHHA 3eMiIi. Ha choronHi y BUIIMX arpapHUX HaBYAIbHHUX 3aKJIa/iax MiArOTOBKa arpOHOMIB Opie-
HTOBaHa, eI 33 BCE, HA CYYaCHI POCIMHHMIBKI TOCHONAPCTBA iIHTEHCHMBHOTO THITY. TOMY B KOHTEKCTI
3POCTaHHS YBard J0 OPraHiYHOIO CLIBCHKOIO I'OCIOAAPCTBA BAXKIMBUM € (DOPMYBaHHS BiAIOBIAHOIO iH-
(hopMaIiifHOro OJIOKY B CTPYKTYPl HAaBYAJILHOI [ISUTBHOCTI MaiOyTHHOTO (axiBIIs.

Mera gocnigKeHHS MoJisirana B aHasi3i MAX0iB 10 pOpMyBaHHS OCBITHBOI porpaMu «Opraniy-
HE 3eMJICPOOCTBO» IS 3M00YTTS IPYroro (MariCTepChbKOTo) PiBHSA OCBITH 3i cnemianbHOCTI 201 «Ar-
poHOMIis» y binonepkiBChbKOMY HaIliOHATLHOMY arpapHOMY YHIBEPCHTETI.

MartepiaJ, ocHOBHI pe3yabTaTH Aoc/i:keHHs. {1 GopMyBaHHS KaJpOBOro MOTEHIially arpo-
BUPOOHUKIB 3 METOI0 OPraHiYHOI'O BEJIEHHS CUTBCHKOTO rOCIOAapcTBa y binonepkiBChbKOMy HalioHa-

© Xaxyaa B.C., Oaemko O.I'., Ko3ak JI.A., Kopaienko P.B., 2017.
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JIbHOMY arpapHoMy yHiBepcuteTi 3 2017-2018 H.p. po3mOYHHAETHCSA MIATOTOBKA (haxXiBIIB IPYroro
(MaricTepchbKoro) piBHS 3a OCBITHBOIO POTPaMoOIO CIEMiaIbHOCTI «ATrpoHOMIs» crenianizamii «Opra-
HIYHE 3eMIIEpOOCTBO». TakuM YMHOM, BijIolepKIBChbKUI HAI[lOHAIBHHI arpapHUi YHIBEPCUTET 1 arpo-
010TEXHOJIOTTYHHM (haKyJIbTET BIANOBIIAIOTh CyYaCHUM TEHICHIIISIM Y Trajy3i ClIbChKOI0 TOCIOIapCT-
Ba ¥ 3/MIMCHIOIOTH IHTETPAIiF0 OCBITHBOI Ta HAYKOBO-JOCIIAHOI MisTILHOCTI 3a MPUKIAIOM MPOBITHIX
JOCHITHULIBKAX YHIBEPCUTETIB CBITY. MeTor0 OcBiTHBOI mporpamu «OpranigyHe 3eMIIEpoOCTBO» €
CHpUSIHHS (JOPMYBAHHIO 3HAHb Y MallOYTHHOTO TEXHIYHOTO Ta KEPIBHOTO MEPCOHATY B 00JIacTi opra-
HIYHOTO 3eMiiepoOcTBa. HasBHiCTh KBamihikOBaHUX KaapiB 30UIBIINTE KOHKYPEHTHICTh YKPAiHCHKHUX
BUPOOHUKIB OpraHivHOI NPOAYKILii HA BHYTPILIHBOMY i MXKHapOAHOMY pUHKaX. 3TiHO 3 ONEpeaHIM
ONMUTYBAHHIM CTYJIEHTIB OCBITHBOTO PiBHA bakanmaBp cremiallbHOCTI «ATPOHOMIsST», TIPOBEICHOMY Ha
arpo0ioTexHonorivaoMy QakynbreTi y 2016 p., ocBiTHS nporpaMa «OpraHiyHe 3eMIepoOCTBO» € 3a-
TpeOyBaHOIO B TpoIieci 3100yTTs BHIOI OCBITH — 60 % CTYICHTIB BUSBHUIHN 3aI[iKaBICHICTh i OaKaHHS
HaBYaTHCA 32 II€10 IPOrpaMoIo MpHU 3400YTTi APYrOro MaricTepchbKOro piBHA OCBITH.

OCHOBHI KOMITOHEHTH OCBITHBOI ITporpamu «OpraHiuyde 3eMIepoOCTBO» BKIKOYAKOTh JUCIUILTIHU 0a-
30BOTO (YHIBEpCUTETCHKOTO) PiBHS, Ki BiATIOBIIHO A0 BHMOT JIPYroro piBHSI BHIIOI OCBITH (POPMYIOTH
MOTTIMOJIEHI TEOPETUYHI Ta MPAKTHYHI 3HAHHS 1 YMIHHS 32 CHEIIAIbHICTIO «ATPOHOMIS», IO 3a0e3reuy-
FOTh 37aTHICTh BUITYCKHHUKIB 3aCTOCYBaTH TEXHOJIOT1i BUPOIIYBAHHS CLTECHKOTOCTIOAAPCHKUX KYJIBTYD 32
OpraHiYHOTO BUPOOHUIITBA, 3a0€3MEUyIOUYH X TOCIOIAPCHKY, CHEPreTUIHY, CKOHOMIYHY Ta €KOJOTIYHY
e(eKTUBHICTb, @ TAKOK BUPIIIYBaTH Cy4acHi BUpOOHUYI Ta HAYKOBI 3aBAaHHs (Tabm. 1).

Tabmuns 1 — OcHOBHI KOMIIOHEHTH OCBITHBOI Mporpamu «OpraxivHe 3eMJ1€pOGCTBO»

Ne . Kpenurnuii KinbkicTs
Hassa qucuuniinm
3/ obcsr TOIUH
BA30BHI YHIBEPCUTETCHKHUI PIBEHD
1.1. ITuKJ1 3arajibHOI I ATOTOBKH
1 | JlinoBa iHO3eMHA MOBa 3 90
2 | MogemoBaHHs arpoTeXHOJIOTIH 3 90
3 |Teoindopmaniiini cucremu 3 90
4 | Arpapre mpaso 3 90
1.2. Iukn npodeciitHoi miaroToBKH
1 | AmantuBHi cucteMu 3emiepo0cTBa 3 90
2 |Meroau i oprasi3aiisi JOCIi)KEHb B arPOHOMI{ 3 90
3 | bioTexHONIOTisl y pOCIMHHUITBI 3 90
4 | Cuctemu CydacHHUX IHTEHCHBHHX TEXHOJIOTIH 3 90
5 |IporHo3 i nporpamyBaHHs BpOXKaiB C.-T. K-p 3 90
6 | CBiTOBI arpoTeXHOJIOTIi 3 90
VYcboro 3a nukiramu 1,2 30 900
2. BUIbHUI BUBIP CTYJAEHTIB (CIIELIIAJI3ALILI OPTAHIYHE 3EMJIEPOBCTBO)
1 |Meromyka BUKIIaJaHHS arpOHOMIi y BUIIIH OTKOJIL 3 90
2 | Cranuii pO3BUTOK B CIJIbCBKOMY I'-Bi 2 60
3 | Ceprudikaliis Ta MapKyBaHHs Y OpraHiYyHOMY BUPOOHHLTBI 3 90
4 | HaykoBi OCHOBH OpraHiYHOTO 3eMiIepoOCcTBa 3 90
5 | BupouryBaHHS IOJILOBHX KYJIBTYp B OPraHi4YHOMY POCIMHHHITBI 3 90
6 | BupouryBaHHS KOPMOBHUX KyJIBTYP B OpPraHiYHOMY POCIHHHHIITBI 3 90
7 | Hicns36upansaa o0poOka Ta 30epiraHHs NIPOAYKLii OPraHivHOTro POCIMHHHUITBA 3 90
8 | Mexani3oBaHi TeXHOJIOTi] BAPOOHHIUTBA | BUKOPHUCTAHHS OPraHiyHUX TOOpPHB 3 90
9 | HayxoBi ocHOBM KOHTpOJIIO Oyp sIHIB B arpo(iToleH03ax y OpraHiTHOMY 3eMIIe- 90
poOcTBi 3
10 | ArpokyimMaroJiorist 3 90
11 | ExoHOMiKa MiJNPUEMCTB Ta MapPKETHHT €KOJIOTT4HO Oe3reyHol NPOAYKLii pOCIIHH-
HHULTBA 3 90
12 | Bionoriynuit KOHTPOIIb 30yAHUKIB XBOPOO 1 LIKITHHUKIB CiJIbCHKOrOCHOAAPCHKHX 90
KYJIBTYp 3
13 | Exosoro-nanamadTHe 3eMISKOPHCTYBAHHS 3 90
Ycboro 3a nukaamu 1,2 38 1230
Pa3zom 3a 61okamm 11i 2 68,0 1770
3. I By HaBYaAHHS
1 | HaykoBo-BHpOoOHIYA IpaKTHKA 19 570
ITixroToBKa i 3aXHUCT MaricTepchKOi podOTH 3 150
3arajbHa KiJIbKiCTH 90,0 2700,0
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Mu BpaxoByBajH, IO ACAKI MUTAHHS €KOJIOTi3allii CLThbCHhKOTO TOCIIOIAPCTBA, 3aCTOCYBAHHSI allb-
TEPHATHBHUX TEXHOJIOTiH B 3eMJIEPOOCTBI PO3MIIAAAIOTECS B CTPYKTYPl HAaBUANBHUX JUCIHMILTIH 0a30-
BOT'O IMKIY («AIAanTHBHI CHCTEMHU 3eMIIEpOOCTBa», «CBITOBI arpOTEXHOJIOrII» Ta iH.), aje MalOyTHI
(haxiBIi-arpoOHOMH HE BHUBYAIOTH OPTaHidHE 3eMJIEPOOCTBO SK METOJI TOCTIOMAPIOBAHHS, 3aCHOBAaHUI
Ha e()eKTUBHOMY BHKOPHCTaHHI BCHOTO KOMIUIEKCY MICIIEBHX YMOB i pecypciB. Lukm BuOipkoBUX Au-
CIIUILTIH, 10 3a0e3MeuyoTh MiAr0TOBKY cremianizarii «Opranidyae 3emiepo0cTBo» (GOPMYIOTh 3HAHHS
1 pO3yMiHHS 3 PO3POOKH KOHIIEMITT TTepeX0Ay BITUN3HIHUX ITIAITPHUEMCTB Ha OpTaHidHEe 3eMIIEpOOCTBO;
cucteMu cepTtudikallii OpraHigYHOIro CiJIbCHKOI'O I'OCIOAAPCTBA; OCHOBHHUX BHMOI IIPH IEPEXOIi Ha
opraHiuHe BUPOOHUITBO EKOJOTIYHO YMCTHUX MPOIYKTIB; PO3MIMPEHOTO BiATBOPEHHS POIIOYOCTI Ta
OXOPOHH TPYHTIB 3a BEJICHHS OPTaHIYHOTO 3eMJICpOOCTBA; BUKOPHUCTAHHS 010J0TIYHOTO0 METOIY 3aXHU-
CTy POCTMH BiJ IIKiUTMBUX OpPTaHi3MiB; MiCI30upaabHoi 00poOKH, 30epiraHds Ta MapKETHHTY Opra-
HiyHOTO Mpoaykiii. s mporo BuaineHo 38 kpenutis (42 %) Big 3araibHOTO 00CATY OCBITHBROI MPO-
rpamMu. Y OUKITI BUOIPKOBUX JUCLHUIUTIH HATIYy€eThes 13 TUCHIUILTIH.

Onniero 3 BaXIMBHX AUCHUILIIH € «CepTrdikaliisi Ta MApKyBaHHS y OpraHIIHOMY BHUPOOHHIITBI».
Oprani4yfi CTaHAApTH, AKI MaOTh OyTH JOCKOHAJO PO3poOJieHi Al yMOB YKpaiHM 3 ypaxyBaHHSIM
€BPOTEHCHKUX BUMOT, BU3HAYAIOTh BUMOTH MPOIYKIii, 110 HA3UBAETHCS OpraHidHOI0. [HII CKIIamoBi
TUCITATUTIHN — 1HCTIEKITIS Ta cepTudikaiisi MaroTh 3a0e3MedyBaTH BUMOTH CTaHIAPTIiB. JHCIHUITIIIHOIO
MaroTh OYTH PO3KPHUTI TaKi acTeKTH SK cepTudikalis, IHCIEKIis 1 cepTudikamiiauit mpomuec. [IpakTu-
YHi 3aHATTS MalOTh BKIIOYAaTH BUI3HI HaBUAJIbHI MEPEBIPKH MEBHOI'O IOCTIOAAPIOIOYOro cy0’€KTa Ha
BIIMTOBITHICTh MOTO iSITBHOCTI BUMOTaM CTaHIAPTIB OPraHigHOTO BUPOOHHUIITBA. Y Mporeci poooTH
MIPOBOJIATE OTJISAI CaMOT0 BUPOOHHIITBA, TIEPEBIPKY JTOKYMEHTIB, BIOIp 3pa3KiB, MEPEBIPKY HEBIATIO-
BiJTHOCTEH MOTIEPEAHBOT IHCIIEKIIii Ta 3aIIOBHEHHS 1HCIIECKIIHHUX TOKyMeHTiB. HacTymHa, BnacHe cep-
TudiKalis, e nepeBipka Ta OLiHKa 1HCTIEKUIHHUX JTOKYMEHTIB 1 3aTBEpIKEHHSA iX Ha cepTudikawiii-
HOMY KOMITETi.

Hapasi yacTuHa BUKIaganbKoro ckiaay arpodiorextonoriyaoro ¢axyisrety BHAY € po3poOHu-
KaMH IporpaMu 3 MiATOTOBKH 1HCIIEKTOPIB OpPraHivHOro 3emiiepodcrBa. BoHN MpoXoAuTUMYThH BiAmo-
BIIHY MIiATOTOBKY IIOAO MOKJIMBOCTI HaJaHHS KOHCAJITHHTOBHX ITOCIYT 3 IATOTOBKH 1HCIIEKTOPIB
OpTaHIYHOTO 3eMJIEpOOCTBA.

Huctumnina «HaykoBi OCHOBH OpraHiqyHOro 3eMiepoOCcTBa» 03HAMOMHTH CTYACHTIB 3 BUHUKHEH-
HSM OPTaHIYHOTO 3eMJICpPOOCTBA Ta PO3KPHE HOTO EKOJIOTIUHI IepeBaru, CTaH OPraHigHOTO BUPOOHHUII-
TBa B Kpainax €C, Ykpaini. Takox B paMKaXx Li€i JUCUUIUTIHA BUBYATUMYTHCS 3aKOHOJIaBYi Ta IOpH-
JUYHI 3acaJii OPraHigYHOro 3eMJIEpOOCTBa, €BPOINEHChKa 3aKOHOJaBYa crerudika 3 €KOJIOrTYHOro BH-
POOHHMIITBA Ta iHIII BaXXJIMBI paBoBi 06acTi. BaknuBum Oyne BUBUEHHS MPOLIECIB PETyIIOBAaHHS BH-
poOHMIITBA OI0TIPOIYKTIB 1 TOPTIBIS HUMH.

Jlst MaitOyTHROTO arpoHOMa HeOoOXigHIUM OyIie 3aCBOEHHS TaKMX 00OB'SI3KOBHX ACIIEKTIB OpraHid-
HOTO 3eMJIEpOOCTBa SIK BIPOBAIKEHHSA y BUPOOHUITBO HayKOBO OOIPYHTOBAaHUX CiBO3MiH, MiHIMi3a-
uist oOpoOITKY IPYHTY, MYJbUyBaHHS, 3aJHMIICHHS Ha TOJi BCi€l HETOBAapHOI YaCTHHM BPOXKalo, SIK
JoKepera GioMacH it YTBOPEHHSI TyMYCY, PO3BUTOK MiCIIEBOI'O TBAPHUHHUIITBA JJIi OTPUMAHHS €KO-
JIOT1YHO YHCTOTO THOK, KOMITOCTYBaHHS. TaK0K BaXJIMBUM € (hOpMYBaHHS 3HaHb PO arpOEKOJIOTIYHI
Ta iHII acleKTH OPraHiYHOTO BHPOOHHMITBA, IO CTOCYIOTHCS HAaBKOJHWIIHBOTO CEpeloBHIIA, 30epe-
JKEHHS 010JIOTIYHOTO Pi3HOMAHITTS B arpOCKOCHCTEMAX.

Po3yMmiHHSA, 110 010JIOTIYHO aKTUBHUH IPYHT — OCHOBA OPTaHIYHOTO 3eMJIepoOCTBa (KMBA KOMIIO-
HEHTa IPYHTY, HE)KMBa YaCTHHA OPraHiyHOi MacH B IPYHTI, BIUIMB arPOHOMIYHHX 3aXO/iB Ha BIACTH-
BOCTI I'PYHTY) Ma€ BiAIOBiJHE 3HaYeHHS. Ba)KMBUM € MpaBUIIbHI MAXOAM B OPraHiYHOMY BUPOOHUII-
TB1 BIAMOBIAHO MO KOHKPETHHX IPYHTOBO-KIIIMATHYHUX YMOB TOCIIOAApCTBa. 3 ITUMHU acIEKTaMH B
OpraHiuHOMY BHUPOOHHIITBI O3HAWOMIISTH TUCHHUIUTIHU «EKojoro-nanamadTHe 3eMICKOPUCTYBAHHI»
Ta «ATPOKIIIMATOJIOTIS».

Teopis 1 cnenmdika KUBJICHHS POCINH B OPraHITHOMY 3eMIJIEPOOCTBI BUBYAETHCS 3a MPOTPAMOI0
TUCIMITTIHN «MexaHi30BaHI TEXHOIOT1l BUPOOHHIITBA 1 BUKOPUCTAHHS OPTaHIYHUX AOOpUB», sika (o-
pPMy€E MOHATTS MPO TEXHOJOTIi 3aroTiBii, IPUTOTYBaHHS Ta 30epiraHHs MiCLEBUX OpPraHIYHUX, CHIE-
padpHUX T0OPUB, KOMIIOCTIB. TaKkoX PO3KPUBAIOTHCS TEXHOJIOTI] 3aCTOCYBAaHHS OpraHIiIHUX JOOPHB.

Y mucrwiniiai «BUpoITyBaHHS MOJBLOBUX KYJIBTYP B OPraHIYHOMY POCIWHHHIITBI» PO3KPHBAIOTHCS
0COOJIMBOCTI TEXHOJIOTIH BUPOIIYBaHHS OCHOBHHUX KYJIBTYp B OPraHIYHOMY POCIMHHMITBI Ha MPUKIaIL
3epHOBHX, 000OBUX, ONMIMHIX, KOPEHEILTIAHMX KYIbTYp Tomo. OcobaMBO JOpEUHNUM TYT Oyne BHCBITICH-
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HSI BUKOPHCTAHHS CyJaCHHUX CHCTEM MIHIMAIBHOTO IPYyHTO30epeKyr0doro 00podiTKy, BUKOPUCTAHHS 610-
J00puUB, O1OPICTPEryIIOI0YNX PEYOBUH, CUCTEM O10JIOTIYHOTO 3aXHUCTY MOJBbOBUX KYJIBTYP, aJalTOBAHUX
JI0 OPTaHIYHOTO BHPOITYBAaHHS COPTIB MOIBOBUX KyILTYp. OKpeMo Oyze 3a3Ha4eHO BYKIUBICTH TEXHOJIO-
Tl TOYHOTO 3eMJIEPOOCTBA 32 BUPOITYBAHHS TIOJIGOBHX KYJIBTYP B OPraHITHOMY BHPOOHHIITBI.

[Iporpamoro quctuiiinu «BupoiyBaHHS KOPMOBHUX KYJIbTYP B OpraHIYHOMY POCITUHHHIITBI» Tie-
pendadeHo mepeBaru BUKOPUCTAHHS 3aMKHYTOTO LUKITY 3eMJIEPOOCTBO — CKOTAPCTBO (POCIMHHHLITBO
— KOpM, CKOTapCcTBO — IOOpPHBA), JOBTO Ta KOPOTKOTPUBAIUX TPABOCTOIB B OPTaHIIHOMY 3eMIIEPOOCT-
Bi. Oxpemo Oye BUCBITICHO NMUTAHHS IOMIMNIICHHS JTYKiB IMIOAO IMiIBUINEHHS iX BUIOBOTO pi3HOMA-
HITTA. ByayTb po3risiHyTi HUTaHHS CTBOPEHHS 3€JE€HOTO, CHIOCHOTO Ta CHPOBUHHOTO KOHBEEPIB, Op-
raHi3amis KyJbTYPHHUX TTACOBHIIL.

Jucrumurina «HaykoBi 0OCHOBH KOHTPOJIIO Oyp SHIB B arpodiToIeHO3aX» PO3KPHE METOIU KOHT-
poJIIo pocTy i 0OMEKeHHsI MOIUPEHHs (PerynoBanHs) Oyp'sHiB; MIPEBEHTHBHI 3aX0H, CIIPSMOBaHI Ha
PETYJIOBaHHS POCTY 1 MOMIUPEHHS Oyp'sHIB; PEryIIOBaHHS MPSIMUMU — MEXaHIYHUMHE cioco0aMu; pe-
TYJIOBaHHS TepMallbHE; MYJIbUyBaHHS; O10JIOTiUHI Ta 610TEXHIYHI METOIM PETyIIOBaHHS Oyp'sSTHHCTOT
POCIUHHOCTI.

3aXUCT POCIVH B OPTaHIYHOMY 3€MJIEPOOCTBI € HAJ3BUYAWHO BAXKJIMBUM MUTAHHAM. TOMY HpUH-
IAIIA Ta CTPATETiSA 3aXHCTy POCIWH B OpraHiYHOMY 3eMJIEpOOCTBI OyIyTh BHCBITIICHI B IHUCITHTLIIHI
«bioyoriuanii KOHTPOJIH 30yTHUKIB XBOPOO 1 MIKITHUKIB CLIBCHKOTOCIIONAPCHKHUX KYJIBTYp». TyT BHU-
BUATHMYTHCS IPUHIIUIN Ta CTPATETis 3aXUCTY POCIUH, HETPSAMi METOIH 3aXHUCTy pociuH (mpodinak-
THKa), 3ac00M 010JIOTTYHOTO 3aXHMCTYy POCIIHMH, MEXaHIuHI 3aCO0M 3aXUCTY, XIMi4HI, MIHEpaJIbHI Ta Op-
TaHIYHI TperapaT, POCIUHHI €KCTPaKTH 1 MacJa.

Jnst MaiilbyTHROTO (axiBIsd, SIKUIl MOXKe MpAaIlOBaTH B OPraHIYHOMY 3eMJIEPOOCTBI, BaXKJIIMBUMH €
3HAHHS MPaBWI MiCHA30upanbHOl 0OpOOKH Ta 30epiraHHs OpraHiyHOi MPOAYKLII BiAMOBIAHO A0 Mpa-
BwI 1 HOpM ceptudikarii. [TicmsazbupanpHe 30epiraHHsg — OTHA 3 BaXUIMBUX CKIIAIOBUX OPTaHIYHOTO
BUPOOHUIITBA, YaCTO — KJIFOY J0 ycmixy. LI mutaHHs po3risgaTuMyThCsl 32 MPOTPaMOI0 JTUCITUTLTIHA
«[licna3bupanbHa 00poOKa Ta 30epiraHHs MPOLYKIil OPraHiYHOTO POCTUHHUALITBA.

MeTom0:10Ti10 IEPEXOAY CUTBCHKOTOCIIONAPCHKHX IMAMPHUEMCTB Ha OpraHidYHe BUPOOHMIITBO, Mpa-
BWJIbHE CKJIaJaHHs Oi3HEC-TNIaHIB 3 MiHIMAITI3aIli€l0 eKOHOMIYHAX PU3HKIB Ta 3a0e3MedeHHs MpruoyT-
KOBOCTI CTYJICHTH BUBYATHMYTh B PaMKax AMCIUILTIHA «EKOHOMIKA MiIPUEMCTB Ta MAPKETHHT KO-
JIOT19HO 0€3MEeYHOT MPOAYKITil POCTMHHHUIITBAY. 32 IMPOTPaMOI0 TYT IepeadaueHa KOMIUIEKCHA KypcoBa
poboTta 3 po3poOKHu Oi3HEC-TUTaHY IS MiAPHUEMCTBA, IO BUPOOIISIE EKOJIOTITHO Oe3MeUHY MPOIYKITIFO.

B pamkax HaBYaIbHOTO TUTAHY MPAKTUKH JUTS CTYACHTIB 3aliMaTUMYTh 10 21 % KpeauTHOro 00cs-
ry abo 570 roaun. basu npakTuk — ceprudikoBani opraniuni pepmu (Ha ceoronni BHAY yknaneno
17 moroBopiB IPO CITIBIPAITIO 3 TAKUMH TiAIpHEMCTBaMH). [IpOBOIATEHCS ITEPErOBOPH 13 3apyOIKHUMU
napTHEpaMH MPO MOXKJIMBICTh MPOXOKEHHS BUPOOHUYOI MPAKTUKH 32 KOpAoHOM. [Iporpamoro Hay-
KOBO-BHPOOHUYOT MPAKTHKY TepeA0aYeHO 1 OTPUMAHHS BY3bKOCIIEI[iali30BAHUX MPAKTUYHUX 3HAHB!
3a0€3neUYeHHs] TEXHOJOTIYHUX TPOIIECIB BUPOITYBaHHS OPTaHIYHOI MPOAYKINi, 00poOKa OopraHidHHX
MPOAYKTIB, KOHTPOJIb 1 cepTudikallisi, Typu3M Ha OpraHiuHux (epMmax, a TaKOXK y4acTh y MIKHAPO/I-
HUX Ta HAIIOHAIEHUX HAyKOBO-IIOCIITHIX MPOCKTaX B paMKax ITiAITOTOBKH TUTUIOMHHUX POOIT.

ITix yac po3poOKHM OCBITHBOI IPOrpaMy BpaxoBYBaBCsl AOCBiA KpaiH, AJIS SIKUX OpraHiuHe CiJIbChbKe
TOCTIOAPCTBO BXKE HE € HOBOBBEICHHSM, 1 MalOTh CYTTEBUI JOCBIJ 3 BIIPOBAKECHHS TeOpii opraHiv-
HOTO 3eMJIepoOCTBa B OCBITY 1 HayKy. PoOoua rpymna arpoGiorexnomnoriutoro ¢axyisrety BHAY Bxo-
JUTH JI0 TIPOEKTY 3 HIMEIbKO-YKPATHCHKOI CIIBIpAIli B Taily3i OpraHigHOTO CUTHCHKOTO TOCIOapCTBA
(hemepalbHOTO MiHICTEPCTBA Ta CUTBCHKOTO TocmoaapcTBa Himewunnu. B paMkax miei criBrparti 3/ii-
CHIOETHCS OOMIH JOCBIIOM 1 MPOBOMATHCS CTAXKYBAHHS JUTSI BUKJIAMAIbKOTO CKIIAMy 3 PI3HUX MPaKTH-
YHHX MMUTaHb OPTaHIYHOTO 3eMiIepoOCTBa. Ha mepcnekTuBy 3ariaHOBaHO MPOBEACHHS NESKHUX JICKIIH
npodecopamu Jpe3aeHChKOro TEXHIYHOTO YHIBEPCHUTETY.

Hapasi tigyTs meperoBopu 3 OUTOPYCHKHMHE, HIMEIIBKUMH 1 OpUTAaHCHKHMHE KOJIETaMH ITOJI0 MOXK-
JIUBOCTI OOMiHY CTY/JIGHTAaMH 3 METOIO IMPOXOJKEHHsI TICBHIX HABYAJIBHUX OJIOKIB Ha 0a3i mapTHEPCh-
KHX HaBYAJIbHUX 3akiafiB. lle qacTe 3Mory He JHIle MiABUINUTH SKICTh 3HAHb 3 OPTaHIYHOTO BUPOO-
HUIITBA y HAIIUX KPalUX CTYJICHTIB, & i CyTTEBO MiJBUIIUTH 3HAHHS 1HO3EMHOT MOBH, IO TAKOX €
B)KJIMBUM MOMEHTOM ITi/ITOTOBKH CY4acHOTO (haxiBIls.

Be3 mockoHanoi mpakTHYHOI MiArOTOBKY e(eKTUBHE HaBYaHHS HemoxuimuBe. [lepeBara bimorep-
KiBcbkoro HAY y Tomy, 1o cuTyarliifHo HegaJieKo BijJ YHIBEPCUTETY € ITOBOJI MOTYKHHUH IOJIITOH Ha
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CKBHPCBHKIH AOCTiAHIN CTaHIli OPraHigHOTO BHUPOOHMIITBA, 3 SKOIO YKIIaIEHI BiATOBIIHI YTOAH TPO
crniBnpamo. TakoX yKJIaaeH! yrogu 3 MOTYKHUMHU TOCHOAapCTBaMHU-BUPOOHMKAMH OPraHiduHOi Mmpo-
nykiii. OkpiM 1poro BigsezeHo 20 ra opHux 3eMenb B HaykoBo-BupoOHH4oMy neHTpi BHAY 3 Mme-
TOIO MOJAJIBIIOI cepTUdIKaLi i opraHiyHe BUPOOHHUIITBO, HA SIKUX OyJe po3MillleHa MOJIbOBa CiBO-
3MiHa 3 BKJIIOYEHHSM OCHOBHHX IOJBOBHX KYJIBTYp, IIO BUPOIIYBaTUMYThHCSI HA OCHOBI OpPraHivHOTO
BUPOOHUIITBA.

VY:ke chbOrofHi MoTpiOHI (axiBiii, 10 CHELiaTi3yIOThCS Ha OPraHiYHOMY BUPOIIYBaHHI CiJIbCHKOI0-
CIIOTAPCHKUX KYIBTYp. TOMY KEpiBHUKaMH KpaIlluX OPTraHIdHUX TOCIOIAPCTB YKe BiMIOpaHO 0 TBOX
JIECATKIB CTYACHTIB, AKi IPOXOAUTHUMYTh BUPOOHNYY MPAKTUKY Ha 0a3i Kpallux rocrnoJapcTs YKpaiHnu
3 HACTYITHUM IPAIICBIAIITYBAHHSIM.

Ha mamy aymky, 3amporoHoBaHa OCBITHS mporpama «OpraHidHe 3eMIepoOCTBO» CIHPHATHME I10-
CHJICHHIO KOHKYPEHTOCIIPOMOKHOCTI MalOyTHBOTO (haxiBLsA-arpOHOMA 1 301NIbIIyBATUME MOXKIUBOCTI
HOro mpareBnalTyBaHHs.

TlocriomapcTBamMyl Ta 3aKiIajaMu JUIsl TIPAIeBIAIITYBAHHS BUITYCKHUKIB, III0 HABYATHUMYThHCS 3a I1i-
€10 OCBITHBOIO MPOTPaMOI0 IMepeadavyaroThCs: MiAMPUEMCTBA 3 BUPOOHHUITBA OPraHiyHOI MPOAYKIIl;
MiANPUEMCTBA 3 IPOAAXKY 3aCO0IB AJISI OPraHivHOTO 3eMIIEpOOCTBA; HAYKOBI YCTAaHOBH, 110 3aliMarOTh-
Csl TOCHIDKEHHSIM OPTaHIYHOTO BEJIEHHS CLIHCHKOTO TOCIIONAPCTBA; KOHCAITHHTOBI IMTOCTYTH; 1HCIIEK-
1ii B cepi OpraHiuHOro BUPOOHHIITBA.

OcHOBHI nepeBaru i MOXKJIMBOCTI AJIsl CTYJCHTIB B paMKax OCBITHBOI mporpamu «OpraHidae 3em-
JIEPOOCTBOX:

® o1HA 3 HebaraTb0X OCBITHIX Iporpam arpoHoMidHuX ¢akynbreriB BH3 Ykpainu, mo opieH-
TOBaHa Ha OpPraHiYHE CUTLCHKE TOCTIOIAPCTRO;

® CTYIGHTH OTPUMYIOTh Kap'€pHI MOXJIMBOCTI B CEKTOPi OPraHiYHOTO CIIbCHKOTO TOCIIOAapCTRa,
sKe clabKo pO3BHHYTE B YKpaiHi, ajle CTPIMKO PO3BUBAETHCS 1 CTAHOBUTH HEAOWSKHUH iHTEpec s
KpaiH €Bporneiicskoro Coro3sy;

® CTYICHTH OTPUMYIOTh 3HAHHS 1 JIOCBIiJl YIPaBIiHHS OPTaHIYHAM TOCIIOAAPCTBOM i MAaTHMYTh
MPaBO IPalEBIAITYBaTUCA B KPAIMX I'OCIOJAPCTBAX Ta OpraHax ceprudikailii opraHidyHOro BHpPOO-
HUIITBA;

® BUITYCKHHUKH MPOTpaMH MOXKYTh OyTH (haxiBUsSMHU B iHTerpauii opraiyHoro CiJIbCbKOTrO Toc-
MOJapCTBa;

® Ha MaOyTHE TTPOXOAUTH MirOTOBKA J0 peaizallii BCi€l mporpaMyr HaBYAHHS aHTIIHCEKOI0 MO-
BOIO, ITI0 JTA€ MOKJIMBICTH CITIBIpAIli 3 iHITAMH YHIBEPCUTETAMH Ta HABYAHHS IHO3EMHHX CTYICHTIB;

® 3MICT IPOTpaMU yIOCKOHAICHHWHA 3aBASKH MPporpami 3 HIMEIbKO-YKPaiHCHKOI CIIBIIpari B ra-
JTy3i OPTraHIYHOTO CUTBCHKOTO TOCIIONAapCTBa (heaepabHOTO MiHICTEPCTBA Ta CLUTHCHKOTO TOCIIOIapCTBA
Himeuyunnu.

BucHoBKkH. 3 oIy Ha 3a3HaYCHE BUILE MOYKHA CTBEPPKYBATH, IO MiaXoau GopMyBaHHS OCBIT-
HBOI porpamMu «OpraHigHe 3eMIEpPOOCTBO» IS 3M00YTTS APYToro (MaricTepchbKoro) piBHS OCBITH 31
cneuianbHocTi 201 «ArpoHoMisi» y BionepkiBcbkoMy HallioHaJIbHOMY arpapHoMy YHiBepcUTETi Oynu
po3po0biieHi 3 ypaxyBaHHIM BUMOT MiHICTEPCTBA OCBITH 1 HAYKH Ta 0a3yIOThCS HA CYYaCHUX ITiIXOAax
JI0 OPraHiYHOIO BUPOOHHMIITBA B YMOBax Kpainu. OKkpeMo OyjIu BpaxOBaHi 3ayBa)KCHHS €BPOIECHCHKUX
MapTHEPiB, IO CHIBHPALIOIOTH B PAMKaxX HiMEIbKO-YKpPaiHCHKOTO MPOEKTY B Tally3i OPraHiqHOro Cijib-
CBKOT0 TOcToapcTBa (heepasbHOro MiHICTEpCTBA Ta CIbCHKOro rocnoaapcTsa HiMewunnu.
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OcHoBHBIE TOAX0bI K (hopMUPOBaAHNIO 06Pa30BaTEJbHBIX POrPaMM JJISl MOATOTOBKH ATPOHOMOB — CHeIHATIHC-
TOB 0 OPraHHYeCKOMY 3eMJIeeTHI0

B.C. Xaxyua, A.I'. Osewxo, J.A. Ko3ak, P.B. KoBasenko

ObocHOBaHA HEOOXOAUMOCTH ITOJTOTOBKU BHICOKOKBAaIH(UIUPOBAHHBIX KAJPOB B cepe OPraHNIECKOTO CeITbCKOT0 X0-
3siicTBa. OcBeleH nporece GOPMUPOBAHUS 3HAHUH y OyAYLIMX arpOHOMOB B 00aCTH OPraHMYECKOTO 3eMJIICICIIHSL.

[Ipencrasnen yueOHBII 1aH oOpa3oBaTenbHOro ypoBHs Maructp cnenuaisroctd 201 "Arponomus'. I[logpoOHo npu-
BeJICHbI BBIOOPOYHBIC AUCHMIUIMHBI 00pa30BaTeNIbHOM NPOrpaMMbl, HOPMHUPYIOIIIE KOHKPETHbIE 3HAHUS U IOHUMAaHWUS.

OnHUM U3 OCHOBHBIX MOMEHTOB SIBIISIETCS TO, YTO OOJIBIIOE 3HAYEHHE MPHIAETCS BONPOCY TPYAOYCTPOHCTBA OyIyIuX
BBIITYCKHUKOB. J[0Ka3aHo, 4To oOpa3oBaTesbHasl IMPOrpaMmMa 110 ClenuaabHOCTH «OpraHudeckoe 3emienenue» Oyner cro-
co0CTBOBAaTH MOOMIIEHOCTH, KOHKYPEHTOCIIOCOOHOCTH HAIIIMX BBITYCKHUKOB M UX TPYIOYCTPOHCTBY.

KnroueBble c1oBa: oprannueckoe IpOU3BOACTBO, OPTraHMYECKOE 3eMIIC/IEINe, OPTaHNIECKOe PACTEHHEBOACTBO, y4el-
HBIH IUTaH, arpOHOMUSL, 00pa30BaTeNIbHBIN YpOBeHb Maructp, obpasoBarensHas nmporpamma «OpraHudecKkoe 3eMIIeIeIINe».

Basic approaches in development of the curricula for training organic farming agronomists

V. Khakhula, O. Oleshko, L. Kozak, R. Kovalenko

The necessity to train highly skilled personnel for organic agriculture is emphasized in the paper.

The process of formation the knowledge for future organic farming agronomists is highlighted.

The curriculum for Masters educational level in specialization 201 "Agronomy" is presented.

Detailed information on selective courses of the educational program providing specific knowledge and understanding
based on:

* Ukrainian farms transition to organic farming concept development;

« understanding that organic agriculture certification is the prerequisite for transition to organic production of environ-
mentally friendly products;

« fertility restoration and soils protection;

« using the biological methods of plant protection against harmful organisms;

* organic products post-harvest processing, storage and marketing is presented in the paper.

The volume of the cycle of selective courses is, in accordance with the requirements, 38 credits (42 %) of the total vol-
ume of educational program.

The significance of each of the following disciplines: "Scientific Foundations of Organic Farming" "Ecological land-
scaping land use", "Agroclimatology", "Mechanized technologies of production and using organic fertilizers", "Growing field
crops in organic crop production”, "Growing forage crops in organic crops production", "Scientific basis of weeds control in
agrophytocenoses", "Biological control of agricultural crops pathogens and pests", etc is analyzed. An important place is
given to practical training — it makes 19 credits. Students will receive practical training on certified organic farms (17 cooper-
ation agreements have been signed).

A distinctive feature of the educational program is pointed out, i.e. while developing the curriculum we took into ac-
count the experience of the EU countries with their significant experience in implementing the theory of organic farming in
education and science.
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It is noted that the curriculum was developed jointly with a group of professors working in the area of organic farming
(Germany Federal Ministry of Agriculture) who exchanged their experiences and conducted training for teaching staff on
various practical issues of organic farming. But this curriculum is not a dogma — the curriculum will be improved considering
the colleagues experience from other scientific institutions, including the near and far abroad.

The educational program "Organic Farming" will promote the competitiveness of agronomists and increase their em-
ployment opportunities.

Key words: organic production, organic farming, organic plant growing, curriculum, agronomy, Master educational lev-
el, educational program on "Organic Farming".
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PROBLEMS AND WAYS OF MODERN AGRICULTURAL PRODUCTION

JlocnikeHo IHTEHCHBHI TEXHOJIOTI] BUPOLIYBAHHS CLIBCHKOTOCIIONAPCHKUX KYIBTYD, MEPCHEKTHBH Ta IUIIXU IX yIO-
CKOHAJICHHS, 3HIKEHHSI aHTPOIIOTCHHOTO THCKY Ha JOBKLLIL. OOIpyHTOBaHO IIIIXM KOMIIEHCANii HEraTHBHHUX 3MIiH Ha Op-
HUX 3eMJIIX: 3aCTOCYBaHHS CHCTEM HAKONHUYCHHS, 30epeKeHH 1 paIlioHaIbHOTO BUKOPHCTAHHS NPIiCHOT BOJH, (hOPMYBaHHS
COPHUATIUBOTO MIKPOKITIMATY B PErioHax, MOCATHEHHs OalaHCy OPraHiYHHUX PEUOBHH B OPHOMY Iapi, PO3MIMPEHHS BUIOBOT
PI3HOMAHITHOCTI KyJIbTYPHHX POCIHH i (GOpMyBaHHs 6araTOBHIOBHX arpolCeHO3iB, BIIPOBAIKCHHS CHCTEM YHUKHEHHS 1HIY-
KyBaHHS y KyJbTYPHHX POCIIHH AUCCTPECIB Pi3HOI HPUPOAH, MiABUILICHHIO PiBHS €KOJOTIYHOI O€3MEeKH CUCTeM 3aXHUCTY T10Ci-
BiB BiJ IIKiUTMBUX OPTaHi3MiB, 30€pEIKEHHIO BUIOBOT PI3HOMAHITHOCTI JOBKIJUIS.

KonrodoBi cioBa: arpapue BUpOOHHIITBO, IHTCHCHBHI TEXHOJIOT1] BUPOIITYBaHHS, €KOJIOTis, ()aKTOPH JKUTTS POCIIHH.

Technological progress is changing all aspects of life and production activities of man. Improve-
ment of energy-intensive and labor intensive and polluting technologies in metallurgy, chemical indus-
try and power engineering allows to reduce labor costs and anthropic pressure on the environment.

Agricultural production is a unique sphere of material production. The uniqueness lies in the fact
that it cannot be replaced by any other activity. The population of the planet has already exceeded 7.4
billion people every day requires food. Without food security in any country is dependent on the
sources of its receipt. At the same time, the profitability of the agricultural production has traditionally
been inferior to other spheres of activity and is little attractive for investment. Agricultural production
is not a classic manufacturing, where quick turnover of capital and high profitability, based on agricul-
tural production the natural biological cycles of plant life, which created the wise nature [1].

The second uniqueness of agricultural production is the need to use large areas of land and grow
crops under the open sky. Agricultural production is inextricably linked to climate and weather fea-
tures of each year during the growing season of crops [2]. Every year, the need for food increase. This
can be explained by population growth and the desire to improve the level of nutrition of people.

The basis of crop production is the production of grain. Weevil combines all that is necessary for
human nutrition: high energy concentration and balance of nutrients, small volume, convenience and
long shelf life [3].

Most grain is grown in three countries: USA, China, India. Their aggregate share in world produc-
tion is 50 %. From 2.3 to 3.4 % of the world's total grain production provide fields of France, Germa-
ny, Russia, Canada, Brazil, Ukraine, Australia and Argentina [4].

Among the crops on the first place in gross collections is wheat is the main food crop of the planet.
Very similar results in maize and rice. Per capita all grow wheat in Canada, Australia, France and Ar-
gentina [5].

However, not only the grain is the purpose of agricultural production. Fruit, berry, vegetable, tech-
nical, fodder, ornamental, medicinal and other crops grown on their fields and plantations of modern
farmers.

The progress of science in the areas of molecular genetics, biotechnology, plant breeding, bio-
chemistry, physiology of plants, all agronomy majors allows you to give to farmers new and better and

© Ivashchenko A. O., Ivashchenko A. O., 2017.
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more productive hybrids and varieties and technologies of their cultivation [6]. Modern agricultural
production makes extensive use of intensive technology of cultivation of crops, providing the 15-17
t/ha of maize, 10-12 t/ha of wheat, 10-11 t/ha of rice and other [7].

It seems we are on the right direction in the future. However, even is not a complete objective
analysis of the situation reveals a number of disturbing trends, which after a certain period of time turn
into difficult problems that will be very difficult to solve.

Intensive growing techniques involve extensive use of modern hybrids, fertilizers and means of
chemical protection [8].

Without creating a high level of effective fertility is not possible to realize the high potential of biologi-
cal productivity of the modern seed crops. For example, to get 10 tons of wheat absorption by plants must
be at least 350 kg of nitrogen compounds, phosphorus compounds 135 kg, 260 kg of potassium com-
pounds. If we consider the coefficients of the assimilation by plants of mineral compounds from the soil,
these values should be considerably higher, especially compounds of phosphorus [9].

At the same time, it is known that in intensive technology, the cost of mineral fertilizers is about
40 % of the cost of the whole technology of growing crops. The effectiveness of mineral fertilizers in
different countries speak such facts. The increase of grain yield per 1 kg of nitrogen compounds (ac-
cording to FAO) is: in Germany is 20.3 kg, France — 21.2 kg, UK - 24.3 kg, Ukraine — 11.1 kg [10].
Figures indicate the level of effectiveness of the agrochemical activities of farmers in our country.

The last decade almost every year is marked by processes of "flowering" of water in the river,
ponds and small rivers. Eutrophic eutrophication is a consequence of excessive and irrational use of
mineral fertilizers on arable lands [11]. This is all the visible part of the problem. Invisible requires a
more detailed analysis that is beyond the scope of a review article.

A logical question arises: how to get larger crops without significant adverse environmental im-
pact. On the formation of the crop requires a significant amount of available connections of mineral
nutrition, but how can you keep them in an accessible form in the arable layer of soil without the risk
of denitrification and leaching? The technocratic solution offered by modern intensive technologies
clearly leads in environmental impasse. In the pursuit of yield and food of mankind unconsciously,
destroys the environment, including itself [12]. It turns out that the pragmatic and applied understand-
ing of the problem is false? Then which way we need to move and how to combine large gross harvest
and preservation of a healthy environment, including the health and future of ourselves?

The problem is complex and multifaceted. Let's try to summarize them and to approach the main
points of their solution.

The elements of the problem. Climate. Climate change today is a fact requiring no proof. Accord-
ing to the calculations of William Kellogg National center for the study of the atmosphere (USA) tem-
perature at the poles will increase in the coming decades is 3-5 times faster compared to other territo-
ries in the world. Significant climate change will be a reality for raising the temperature by only 1.5°.
The temperature increase of even 1.0 OS can lead to significant economic losses. For example, a re-
duction of 11 % of grain production in the United States. The warming process will most likely take
more than 1000 years [13].

George Voguel — head of the research Center for ecosystems Buchalski laboratory of marine biol-
ogy (USA) proves: "Since 1850, as a result of human activities, carbon dioxide (CO?) in the atmos-
phere has increased from 270 particles/million to 330 particles per million Of which 25 % is the
growth of the last decade. Exploring gas out of ice samples in the Laboratory of glaciology and Geo-
physics (France) scientists convincingly proved that 15 thousand years ago (a glacial period), the CO*
content in the atmosphere was 0,016 %, in a modern atmosphere already — 0,033% [14].

Soil. By the mid-21 st century humanity will complete the development of all suitable for cultiva-
tion of agricultural plants territories. More than half of the potentially usable space is situated in Afri-
ca. At the same time every year as a result of human activity: erosion, salination, the construction of
cities and industrial objects, etc. from agricultural use is withdrawn from 14.0 to 16.0 million hectares
of land. That is, over the next decades, expansion of arable land on the planet will be completely ex-
hausted. The conversion of all the world's land area into arable land is impossible because of the dan-
ger of the complete loss of ability to maintain the biological balance of the biosphere.

Greater danger is posed by various forms of erosion. How such processes threat, says such a fact.
Proven in the past to arable land in Central America (e.g. Guatemala), even in 1000 years stay in as the
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fallow (the people left devastated their territory) and have not restored your fertility [15]. Accordingly,
we need to host on arable land and intensively and at the same time environmentally and carefully.

More than 120 million years ago (Jurassic period of the Mesozoic era) appeared first plants angio-
sperms division — Angiospermae. The modern fauna includes more than 240 thousand species of angi-
osperms. Of these, more than 80 thousand species are edible [16]. As modern man uses this vegetable
wealth? The reader can make an assessment.

Almost 90 % of the total food that it consumes humanity, provides a total of 20 species of plants.
Intense technology of cultivation and breeding work is carried out with 100 species of plants. All other
edible plants man uses only partially, mainly at the local level. Most of them don't even comprehen-
sively investigated [17]. That is, species richness of edible plants on the planet you can imagine in the
form of an inverted pyramid standing on its top. This situation is very unstable. Any planetary apphoto
one of the 20 most important agricultural plant species is potentially dangerous to humanity, it will be
wheat, rice, corn, soybeans, sugar cane, peanuts.

Accordingly, the introduction into practical use of new food crops will not only reduce the risks of
food security of the population, but will more fully and comprehensively use of arable land and the
flow of the energy of the Sun Lights to grow food. Temperate zone contains many potentially suitable
for the process of domestification promising edible species of plants [18]. Just such an important issue
today, we have no one develops.

A particularly promising increase in species diversity of agricultural plants may be issues that will
be discussed further.

Modern agriculture in our country, unfortunately, still far from perfect. Understandable is the de-
sire of farmers annually to obtain maximum possible profit from each hectare of arable land. However,
from a purely pragmatic perspective leads to a dead end. The laws of agricultural science are objective
and do not depend on market or profit margin. Fortunately, they operate independently from the de-
sires of the landowners, the mountain tenants. Recall one of these laws — the "law of return". In 1840
Eustace.

Liebig formulated: "Give the soil what you took from him with the harvest, or don't count in the
future to get the same as before".

Unfortunately, the balance of nutrients arable land of our country can not speak. There is a disturb-
ing fact, over the past 20 years the content of humus in arable lands in the national average decreased
from 3.55 % to 3.0 %, i.e. 0.55 %. Soils are not only poorer, significantly worsening their agronomic
characteristics. This process will be accelerated for the preservation of the acute shortage of organic
matter, energy and organic carbon that should regularly do in the arable layer of soil. Adequate return
made with the harvest of organic compounds and mineralized humus in the soil is not [19, 20].

On what basis will build their plans for revenue growth economists and managers of agricultural
holdings, if they ignore the basis of agricultural production, the fertility of arable land?

Water. One of the essential factors in the successful management of agricultural production is a normal
provision of crops with moisture. Increasing the level of productivity and requires adequate increase of wa-
ter consumption by plants of agricultural crops. However, according to the changes of climate and of fluc-
tuations in weather every year water balance on arable lands is becoming more intense.

The increase in annual precipitation across the country ranges from 50 to 100 mm. However, there
is an increase in the quantity of heat that enters and is generated on site. Indicators albedo areas, which
are deprived of well developed vegetation (especially in the first half of the warm period) is always
less compared to meadows, pastures or forest. That is, it is human activity that contributes to the gen-
eration of heat (infrared radiation transformed solar energy) in regions with a high degree of tilled soil.
The increased amount of heat leads to increased evaporation of water from the topsoil. In combination
with the increase in periods between rainfall, mostly torrential character, the situation with the provi-
sion of water on crops is complicated [21].

To mitigate the situation, it is desirable to have large reserves of moisture in the soil, but they are
only possible subject to the availability of significant quantities of humus. The decrease of humus con-
tent, the ability to retain moisture decreases, accordingly, even in the zone of sufficient moisture, the
crops of cultivated plants in recent years are experiencing periodic moisture deficit during the growing
season. Such conditions negatively impact their productivity. So, the circle closes. Even the increasing
application of mineral fertilizers does not ensure adequate growth level of yield for water deficit.
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Without solving the problem of optimization of the water regime of crops to plan for higher and
more stable yields no sense. To compensate for a shortage of replacement hybrids on new inefficient.
The concentration of commercially attractive crops: sunflower, corn, soy and other without consider-
ing the water balance in the soil does not provide financial expectations. Plants are called crops require
substantial amounts of available moisture and have a high transpiration factors and require a lot of
moisture in the middle and second half of the growing season, when traditionally the least amount of
precipitation [22].

The water problem is complex and solving it a quick-time event is impossible. Modern farmers
overwhelmingly psychologically and economically ready for long-term work on arable land to im-
prove their water regime.

Air. It seems what problems can be at the farmers air, because we all live on the bottom of the
ocean air called the atmosphere. However, the problem is real. First question is about the compliance
of the air parameters for successful vegetation in crops of cultivated plants. Most plants that people
grow for their own needs is mesopotami. Accordingly, the parameters of temperature, relative humidi-
ty, and force of air flow must be optimal for vegetation of cultural plants. For most crops the optimum
air speed in the surface layer should be in the range of 1.5-2.0 m/sec. A more rapid flow of air signifi-
cantly increases the performance of transpiration of plants and evaporation of moisture x soil.

Loss of moisture from the topsoil at a temperature of 28...30 °C and relative humidity of 35-50 %
and a wind speed about 4-6m/sec. be 6-9 mm per day [21]. For how many days the water agronomical-
ly valuable rain in 30 mm will be completely lost by the soil and planting the reader can calculate in-
dependently.

What is real today in our country over the past quarter century done to ensure that violent winds
blew the top layer of soil with sown seeds (a form of erosion — deflation) and did not take scarce water
from arable land in an area of nearly 32 million hectares? Such a simple question, the majority of
owners, tenants and large and small state chiefs reasoned answer is no.

Windbreaks, which actually remained without a master, the locals doubout for firewood. On
boarding of new plantings and care of existing of the question. It's not fashionable, because it brings
quick money into private pockets. Our country, unfortunately, not China, which at the time was under
forest, with 5.2 % of the territory, and today is 13.8 %, and in the future will be not less than 30 %.

But only domestic forestry, the only one in Europe selling on the export of timber. This is assum-
ing that in Europe the level of afforestation 30-33 % of the territory and more (they protect it, planted
and cared for), and we have about 16 % and it is mainly young forest (Mature barely 4 %). The woods
and meadows not know drought is a well — known agronomic axiom. How we protect arable land from
dry hot winds and the negative impact of water deficit for crops without a clear and reasonable state
policy in the forestry reclamation?

There is another way. This is the way of irrigation. However, the situation globally and in the do-
mestic is not easy. Traditional irrigation in most countries is limited primarily by the shortage of quali-
ty fresh water. Irrigation apresentou sea water with the use of traditional energy sources (gas, oil, coal,
nuclear fuel, etc.) is very expensive. The use of solar energy has not yet reached such a level of perfec-
tion to be competitive.

Our country occupies the last place in Europe in terms of providing water to the population. Domestic
surface water we have all been contaminated by the activities of man himself. We have no clean high-
quality surface drinking water. Have the chance to expand the areas of irrigated lands, especially the use of
rational methods of irrigation (especially drip). However, it is not so simple. Domestic production of ma-
chinery and equipment for drip irrigation is practically destroyed. Foreign cars are very high speculative
prices. However, to ensure irrigation of the entire area of the Steppe (that is, more than 16 million hectares
of arable land) is unrealistic. Restored the irrigation of an area of less than 1 million/ha. For irrigation only
in the Steppe we just don't have as much good quality water. Therefore, the main attention is rational to
focus on improving the water regime of arable land without irrigation.

Energy. The largest source of energy on the planet is the Sun. Therefore, it is the ability to collect
and efficiently use the energy of sunlight is the main task of physicists — engineers and agronomists —
Agrar.

Modern crops of cultivated plants subsist thanks to the implementation of space role: absorption of
incident flux energy Lamps (sunlight spectrum with a wavelength from 380 to 710 nH.m).and use it for
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the needs of photosynthesis. Analysis of the efficiency of modern crops falling stream of energy of
Headlights the Sun proves their imperfection. For example, the sowing of peas absorb the falling
stream of energy of Headlights full enough (60-80 %) only in the 34-36 % of the time your growing
season. The rest of the period, the losses incident flux of solar energy by crops ranges from 40 to 97
%. The crops of corn or sugar beets the period of a complete absorption of the incident energy flow of
the Headlights of up to 60-65 % of the period of their vegetation. However, energy loss, particularly in
the initial period of growth, is also very high. Skipped by plants of far energy reaches the soil surface
and is the source of life of the weed competitors.

The logical question is: how to ensure maximum use of the energy flow of the world cultural
plants and not weeds? In mono-species crops such a result is impossible to achieve. Nature, unlike
man, does not form the same species of plant. Natural multi-species plant communities, species in the
process of joint vegetation mutually adjusted their biology and vegetate in accordance with the re-
quirements of the biological stage. This allows you to maximize the use of available factors of life in
the first place the falling stream of energy of Headlights during the whole warm period of the year and
to ensure maximum biological productivity per unit land area. The fundamental scientific objection to
the formation of a multi-view agrocenosis of cultivated plants on arable land no. Except for certain
complications of the process of harvest, and other biological issues can be successfully addressed in
the research process.

Ancient systems of farming in the tropics and prove the feasibility of high biological productivity
such as the multiple combinations of cultivated plants in some crops. Their development for moderate
climatic zones — the question of the future. In more detail the methodology for the formation of such
multi-view systems are disclosed in the monograph by A. A. Ivashchenko "energy from the Sun and
weeds" [23].

Modern intensive technology of cultivation of agricultural crops required element include the use
of a reliable chemical protection from pests. Chemical load on arable land for intensive technologies
of cultivation of agricultural crops is traditionally high. For example, the sugar beet herbicides only
contribute 5 to 12 1/ha. And there is application of fungicides, insecticides. A total of hectares of crops
during the growing season goes from 15 to 19 kg/ha of pesticides [24].

The control of other types". However, this biological approach to the protection of crops requires deep
research and development of each of the harmful object. There is another way. The main method of appli-
cation of pesticides on crops there are different versions of the application. In addition to appropriate ad-
vantages of this application method is very inefficient. For example, as a result of spraying the seedlings of
sugar beet (cotyledon plants) insecticides against beet weevil (at a high number — more than 3-4 beetles/m°)
the targets of the plant culture will be applied only 0.02 % of the volume of the working fluid. The rest of
the working fluid with insecticide — 99,98 % of the volume applied to the soil surface, i.e. in addition to the
destruction of useful fauna entomo insecticide only pollute the environment.

Development of ecological methods of applying pesticides on targets of the plant will allow doz-
ens of times to reduce chemical load and to provide the necessary level of protection of crops. That is,
new methods of applying chemical method of protecting crops of pests may get a new "breath" and
environmental application.

Modern science is now a very large volume of facts and results of studies of crop rotation, systems
of basic soil treatment, fertilizer application, evaluation of different varieties and hybrids, and more.
However, how such information may be used for the process of optimization of technologies of culti-
vation of agricultural crops? The question is not rhetorical. Because such research is not considered
primary subject — crops and the nature of its requirements to the factors of life.

At the time, Professor K. A. Timiryazev said: "The Scientific basis for the rational management of
agricultural production is plant physiology". In our country, the physiology of plants is no longer a
priority area of research, as the subtleties of the evaluation of the specificity of the needs of plants in
mineral compounds, food or water consumption at various stages of organogenesis hard tomorrow to
turn in the money. The research is fundamental. Who today, the country is deeply and comprehensive-
ly examines problems for example, the specific water consumption of different types of cultivated
plants at the stages of ontogenesis and develops a rational way to compensate for water stress? Unfor-
tunately, such scientific works of domestic authors are unknown. This is assuming increasing rele-
vance of the scarcity of fresh water in the country.
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Climate change today is a global phenomenon. Only in the last Quaternary period (about a million
years ago), Europe has experienced six of cooling and warming which were named in order of occur-
rence: barske, the Danube, guntsche, mendelski, Riske, and wormlike. If after the end of the last glaci-
ation was held 15-18 thousand years, the period of warming between Riskin and wurmskin sladen
lasted 60 thousand years, and between Mendelson and Riskin almost 150 thousand years. Warming
periods were significantly longer compared with those in which we live. Only 8500 years ago, Scandi-
navia was freed from the glacier.

Significant warming has occurred 5800-5500 B. E. Serenic temperature in Europe was in the
2.5...4.0 °C higher than at present. Late warm cycle lasted from 3 thousand to n. e to the 500r. B. E.
comparison of the current warming period indicates that the phase of development of natural vegeta-
tion on the continent currently is a late part of the cycle. Time to change the direction of the cycle the
cold take a few thousand years [13].

Mankind has survived in the past era, survive today. New conditions put before a science task to
correctly navigate the tendencies of climate change and to have the appropriate scientific techniques
and reasoned, specific responses to changing environmental conditions.

On the agenda today are issues of adaptation of agricultural production to increase the amount of
heat and increasing water scarcity in the fields, to the ability to mitigate natural fluctuations and de-
termine a more optimal climate in the regions, to receive the guaranteed high yields of the required
products now and in the distant future.

For this we all need good will, public policy, the leading role of science in society, intellect, crea-
tive approach to problem solving, the ability and desire to benefit their land and people.

Conclusions. 1. Modern intensive technology of cultivation of agricultural crops provide high
yields and at the same time showing a strong negative impact on the environment and the person.

2. Intensive growing technology enhance the process of soil erosion, the inhibition of the microbiologi-
cal activity of arable layer, mineralization of humus, decreased species diversity of nature and the loss of
the ability of the environment to maintain balance and compensate for the destructive human activities.

3. Global climate change hinder the management of agricultural production as a result of growth of
the shortage of quality fresh water, the growing influence of dry winds, high temperatures, degradation
of arable land, depletion of species diversity of the environment.

4. Compensation of negative changes is possible by applying the system of accumulation, conser-
vation and sustainable use of fresh water, creating a favorable microclimate in the regions of balance
of organic substances in the topsoil, the expansion of the species diversity of cultivated plants and the
formation of multi-species agriculture, the implementation of systems to avoid induction of the culti-
vated plants of the dis — stress of different nature, raising the level of environmental security systems
to protect crops from pests, preserve species diversity of the environment.

5. Agricultural production is an indispensable form of human activity, so the future of the person
depends primarily on its level of knowledge, understanding and skills of a person to predict and to ad-
just their relations and needs with the capabilities of mother nature.
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IIpodJieMbI M IyTH COBPEMEHHOI'0 ATPAPHOIO IPOU3BOACTBA

A. A. UBamenko, A. A. UBameHko

HccnenoBaHbl MHTEHCHUBHBIE TEXHOJIOTHH BBIPALMBAHUS CENBCKOXO3IUCTBEHHBIX KYJIbTYp, NMEPCNEKTHBBI U MYTH UX
YCOBEpIIEHCTBOBAHUS, CHIDKEHHE aHTPOIOI€HHOTO JAaBIEHMS HA OKpyXarollylo cpemy. OGOCHOBaHBI IyTH KOMIIEHCAIUU
HETaTUBHBIX U3MEHEHUI Ha MaXOTHBIX 3eMJISIX: IPUMEHEHNE CUCTEM HAKOIUIEHHsI, XPAHEHHUS U PAI[OHAIBHOTO UCIIOIb30Ba-
HUS IIPECcHOI BOJBI, (JOpMHUPOBaHNE ONAroNpuUsATHOIO MHUKPOKINMATa B PETHOHAX, JOCTIDKCHUE OallaHca OPTaHMYECKHX Be-
IIECTB B ITAXOTHOM CJIO€, PAaCHIMpEHHE BHJOBOTO Pa3HOOOpa3Wsl KYNBTYPHBIX PAacTeHHH M (OPMHPOBAHHS MHOTOBHIOBBIX
arpoLEHO30B, BHEIPEHUE CUCTEM IPEAOTBPALCHUS UHIYIUPOBAHUS Y KyJIbTYPHBIX PACTCHUN AUCCTPEca Pa3IMuHON IpUPO-
b, TIOBBIIIEHHUIO YPOBHS JKOJIOTHUECKOH 0E30MacHOCTH CHCTEM 3aIHUTHI OCEBOB OT BPEAHBIX OPTaHU3MOB, COXPAHEHHUIO
BUJIOBOTO Pa3HOOOPa3us OKPYKAIOIIEH Cpebl.

KiioueBble ci10Ba: arpapHOe NPOM3BOJCTBO, HHTCHCHBHbIC TEXHOJIOTHU BO3JE/IBIBAHUS, IKOJIOTUS, GaKTOPbI KU3HU pa-
CTEHHI.

Problems and ways of modern agricultural production

A. Ivashchenko, A. Ivashchenko

It was to evaluate the modern intensive technologies of cultivation of agricultural crops and the prospects and ways of
their improvement, the reduction of the anthropic pressure on the environment. This is shown ways of compensation of
negative changes on arable land: is possible by applying the system of accumulation, conservation and sustainable use of
fresh water, creating a favorable microclimate in the regions of balance of organic substances in the topsoil, the expansion of
the species diversity of cultivated plants and the formation of multi-species agriculture, the implementation of systems to
avoid induction of the cultivated plants of the disstress of different nature, raising the level of environmental security systems
to protect crops from pests, preserve species diversity of the environment.

Key words: agricultural production, intensive cultivation technology, environment, factors of life of plants.
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TPUBAJIICTD KUTTS JIIOAUHU I BIOTEXHOJIOT'TA POCJINH

Buxitaneno cy4acHi aHi Ipo TPUBAJICTh JKUTTS JIOJUHH, IPHYHHI CMEPTHOCTI, PO3IIIHYTO YHHHUKY, 1[0 BU3HAYAIOTh
TPUBAJICTH JKUTTS 1 POJIb POCIMHHUX HpeTapaTiB y MiJBHUINEHHI TOKa3HUKA CepeHbOI TPUBAJIOCTI KUTTS 0 piBHA 110-115
pokiB. IIpoanasni3oBaHO CTaH MPUPOAHUX [KEPEJ POCIUHHOI JIIKAPChKOT CUPOBHHU, NOKa3aHO, 10 €JMHUM PEalbHUM JUKe-
PEJIOM eKOJIOTIYHO YUCTOT POCIMHHOI CUPOBHHHU € KYJIbTYpa TKaHHUH. Y3araJlbHCHO YMHHHKH, L0 CTPUMYIOTh BUPOOHHUIITBO
610JIOrYHO aKTUBHHX PEYOBHUH POCIMHHOTO MOXO/DKEHHS B MPOMHUCIOBHX MaciiTabax (B Giopeakropax); MiJXOau, sKi BUKO-
PHUCTOBYIOTHCSI ISl MIZABUIIEHHS PiBHS CHHTE3Y LIbOBUX MPOAYKTIB 1 MiIBULICHHS POIYKTUBHOCTI KyJIbTHBOBAHHX KIIITHH,
OKpECIIEHO 3aBJaHHs MaifOyTHIX JOCHIKEHb Y Tary3i po3poOKH IIPOMUCIOBUX OI0TEXHOJIOTIH JIIKapChKHUX pociHH. Berano-
BJICHO HH3KY OCOOJIMBOCTEH 1 3aKOHOMIpHOCTEH OI0CHHTE3y BTOPHHHUX METa0OoJITIB B KyIbTYpi in vitro. Po3risHyTo ocHOB-
Hi €TaIy CTBOPEHHS KIIITHHHHX IITaMiB — IPOIYIIEHTIB 0i0JIOTIYHO aKTHBHUX PEYOBHH 1 TEXHOJIOTIT IX BUPOITYBAaHHSI.

Kiro4oBi c10Ba: TpHUBANICTh XKUTTS JIOJUHH, O10TEXHOJIOTIS JTIKApPCHKUX POCIHH, 010J0TIYHO aKTUBHI PEYOBHHU
POCIIHH.

MaxkcuManbHa TPUBATICTD JKUTTS JIOJUHH CHOTOHI OLIHIOETHCS mpuOmn3Ho B 115-120 pokis.
BBaxaetbcs, 1m0 1€ 1 € TOW TepMiH, KOJW OpraHi3M HaBiTh 32 HAUCHPHUSTIUBIIIAX YMOB JKUTTS TPHU
BIICYTHOCTiI XBOp0O, Cepilo3HUX TPaBM, EKCTPEMAIBHUX CTaHIB TOIO BHYEPITYE CBOI TEHETHYHO 3a-
MPOTrpaMoBaHi BiTalbHI MOTEHIIT: e(EeKTUBHICTD CUCTEM €HEProNpOAyKIii, CHCTEM 30€pEeKEHHS 1 eKC-
npecii reHeTH4HO1 iHGopMaIlii, CBOT aIanTHBHI MOKIMBOCTI; TOOTO 3MATHICTh MiATPUMYBATH i€papXi-
YHO TIOB'sI3aHI TOMEOCTAaTHYHI CUCTEMH (KIIITUHA — TKAHWHA — OPTaH — CHCTEMa — IITIICHUH OpraHi3M),
aKTHBHICTh pemapauifHuX MeXaHi3MiB, iIMyHHHUI MOTEHILiajl, CBOIO OCOOHUCTICHY NCHXOEMOIIHHY Ta
1HTEJIeKTyalbHy 1AIEHTHYHICTh Ha PiBHI, IO BiAMOBiga€ CTaHAAPTaM >KUTTS. 301NbLICHHS TPUBAJIOCTI
JFOJICBKOTO JKUTTS MOHAJ MaKCHMaJbHY PHCKY, OYEBHIHO, Ma€ OyTH pe3yJbTaTOM pPaJNKAIBHOTO
BTPY4YaHHS B UUCJIEHHI TeHETHYHI QakTopu NOBromirts [1].

© Kynax B.A., Moxuaescbka JLIIL., 2017.
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[IpoTsiroM OCTaHHIX JABOX THUCSY POKIB CEPEIHS TPUBAIICTD JKUTTS JIFOJUHA HEYXWIBHO 3pocTana [1],
o, 6e3 CyMHIBY, CTallo pe3yJbTaTOM €KOHOMIYHOTO, COLIaJIbHOTO Ta HAYKOBOTO MPOTPECY JIIOJCTBA.
SAxmo B CraponaBHboMy Pumi Ha moyaTtky HOBOi epu cepelHsl TPUBAJICTh XKUTTS JieAb Jocsrajia
25 pokiB, TO Ha CHOTOJ/IHI BOHA CTAHOBHUTH B PO3BUHECHMX KpaiHaX JJIs YOJOBIKIB 75-78 poKiB, MJIs XKi-
HOK — 81-85 pokiB.

3rigHo 3 nanuMu BeecBiTHROI opranizauii 3mopos's (BO3), cepen npuunH CMEPTHOCTI HACENCHHS
TIepIIe MicIie CTIHKO 30epiraloTh CepIieBO-CYAMHHI 3aXBOPIOBAHHS, Najli WAYTh 3JIOAKICHI IMyXJIWHU 1
3aXBOPIOBAHHS AMXaJbHOI CUCTeMH. BypXiMBUH PO3BUTOK BUPOOHMITBA CHUHTETHYHUX IIpenapaTis i
iX He 3aBXAM JOCTaTHHO PAL[iOHAIILHO OOTPYHTOBAaHE 3aCTOCYBAaHHS MPU3BEIH 0 TOTO, IO COTHI TH-
CSTY JTFOJICH MOPIYHO BMHUPAIOTH BiJl K1 JIMBOI A1l (hapMaKOJIOTI9HHUX TIpeTiapaTiB.

Excnieptn BOO3 BBaxkaioTh, o 75 % BCiX XBOPHUX, AOMUIBHIIIE JIIKyBaTH HE CHHTCTUIHUMH JIi-
KaMHu, a IpernapaTaMy POCIMHHOTO MOXOLKEeHHS. Y 3B'a3Ky 3 uuM me B 2000 poui Ha MixkHapogHOMY
(apmakosnoriuHoMy KoHTpeci B MioHXeHi Oyio mporoyonieHo: MaiOyTHe ¢apMaKosIorii — HaTypasibHi
(mpuponni) npemnapaTtd. Toi )X y BCbOMY CBIT1 ITOYaBCS CIIPaBXHIA OyM IpemnapaTiB pOCIHHHOTO TI0-
XOMKEHHS, B TOMy 4Hciai OionoriyHo aktuBHUX no0aBok — BAJI. IlomiOHi mpemapaTi epeKTHBHI i
011 Oe3meyHi, HiXK XiMIUHI CTIOTYKH, 1 MOJKYTh BIUIMBATH HE Ha HACHIJKU XBOPOOH, a Ha i mpUYIHMHH.

Y MenuIuHI ChOTOHI BUKOPUCTOBYEThCS 0u3bko 300 BUIiB pocnuH, 3 HUX nmpuoim3Ho 100 cre-
IiaJIbHO BHPOIYETHCS, a PEIITa — AUKOpOCi. [Ipn mboMy OiIBIIICTh IIHHUAX JIKAPCHKUX POCIUH —
piakicHI a00 3HMKAIOYi BUAW; a 0O CUPOBUHH 3 TPOMIYHUX, CYOTPOIMIYHUX, aNBIIHACHKUX 1 NCIKHUX 1H-
UX BUAIB, IEPEBAKHO SHAEMIYHUX, TOCTYII JOCTATHRO 0OOMe)eHui. KpiM TOTo, pi3K0 CKOPOTHITUCS 1
IIPOIOBXYIOTh CKOPOUYYBAaTHCS PECYpPCH 3BHYANHHMX UL LEHTPAJIbHO- 1 CXIJHOEBPONEHCHKUX KpaiH
JKapChKUX POCIUH, B TOMY YHCII i epi 3a Bce — YKpaiHi, eBponeicbkiid yactuni Pocii, binopycii,
SK1 CBOTO yacy OyJii IPOBITHMMH y BUPOIIYBaHHI 1 3ar0TiBIi pOocIMHHOI cupoBuHU. Lle BinOyBaeThCs,
3 OHOTO OOKY, BHACTIIOK Pi3KOTO CKOPOUYEHHS TEPUTOPIi I 300py AMKOPOCIHX TPaB Yepe3 aHTPO-
noreHHe (TepIl 3a Bce XiMiuHe Ta panianiiine) 3a0pyIHEHHS, a TaKOXX 4acTO BapBapChKUX METOIIB
3aroTiBJi CUPOBHHM i, 3 iHILIOTO — Yepe3 HEMOXKJIMBICTh BUPOLIYBAaHHS 0araThoX JiKapChKUX POCIUH B
KyJBTYypl depe3 ixHi 0i070riuHl 0coOMHMBOCTI 00 HECTIPUATINBI KiiMaTndHi yMoBH. CaMme ToMy aedi-
IIUTHAMHU CTaJId HaBiTh KOHBaJis abo Bajepiana. [lomiOHa cuTyamis ckianacs i 3 TPOIIYHUMH, CyO-
TPONIYHUMH i TIPCHKUMH POCIMHAMH B MIiCIAX 1X MPUPOJHOTO 3pOCTAaHHS.

CydacHuM HampsiMaM 010JIOT19HOT HAyKW — KJIITHHHIA 010710Tii Ta KIITHHHIHN 1 TeHETHYHIN 610TeX-
HOJIOTI1 BIAJIOCS 3HAWTH MIISTXH BUPIMICHHAS ITi€i mpobiieMu. BUKOPHCTOBYIOYN METOAM BUPOIIYBAHHS
KITIITHH, TKAaHUH 1 OPTaHiB POCIHH B KOHTPOJIbOBAaHUX YMOBAaX Ha IITYYHHX >KUBUIBHUX CEPEIOBHUILAX,
MOJKJIMBO OTPHUMYBATH POCIMHHY OioMacy B HeoOMexkeHii kinmbkocTi. Ll 6iomaca Moke BUKOPHCTO-
BYBAaTHCSA SK JIIKApChKa CHPOBHHA, 00 € €KOJIOTIYHO YHCTOI0, HE 3a0pYyIHEHOIO XIMIYHUMH TOOpUBaMH,
MIeCTUIINIAMH, TepOiuIaMy, BAKKUMHA METAIAMH, PaliOaKTUBHUMH 130TONIaMHu Tomno. Jjis oTpuMaH-
Hs1 6iomacH, 3a SIKICHUMH MapaMeTpaMH OJIM3bKOI, a B AEIKHX BHUIIAAKAX 1 AKICHILIOI HOPIBHAHO 3 MPH-
POIHOIO CHPOBHHOIO, HE MOTPiOHI SIKiCh OCOOIMBI TPYHTOBO-KIIIMATHYHI YMOBH. BHpoIryBaTH 1307150-
BaHI KJIITHHHU, TKAHWHA a00 OpraHu MOXKIIUBO B Oyab-skoMy Micti 3emiti abo HaBiTh Y KocMoci, He3a-
JISKHO BiJl BUIY POCIWHH — JANEKOCXiAHUH >KEHBIIEHb, BUCOKOTIPHY YHIEpPHiIO, TPOIIUHY PayBOJb-
¢iro, cuOIpCHKUI eNeyTepOKOK, aNTaiChbKUN 30JI0THI KOpiHb a00 3BHYaiiHy BaiepiaHy. SIk cBim4aTh
B)K€ OTpPHMaHi, B TOMY YHCII 1 Y BUPOOHHYNX yMOBaX, AaHi, 6araTo sKi 3 OTpUMaHUX KIITHHHUX JIHINA
€ JOCUTh MPOAYKTUBHMMH. Hampukiaz, 3 oIHOrO rpama KajJlOCHOI TKAHMHHU YKCHBLICHIO KJIITHHHOI
ninii BIO-2MK abo kamrocy payBonbgii 3miiHoi mtamy K-27 3a oguH pik MOKHa OTpUMAaTH MOHA
100 TouH (!) 6iomacwH, IO MEPEBUIITYE 3a BCiMa AKICHUMH MTapaMeTpaMH CHPOBUHY, SKY 3aTOTOBJISIIOTh
y npupofi. TakuM YMHOM, Ha CbOTOJIHI BUPIIIEHO T'OJIOBHE TUTAHHS — I0BEJICHO IPUHIUIIOBY MOXKIIH-
BIiCTh OTPUMaHHS POCIMHHOI JIIKAPChKOI CHPOBUHHM 3 6ioMacu KyJIbTHBOBAHHUX KJIITHH HE TUIBKHU B Ja-
0OpaTOpHUX YMOBAX, ajie i B IPOMHUCIIOBUX MacITabax.

[Teprioro y CBiTI TPOMHUCIOBOIO KIIITHHHOIO 010TEXHOJIOTIEI0 JIIKAPCHKUX POCIHH CTAJI0O OTPUMAaH-
Hs1 6loMacH KyJnbTypH TKaHWH >KEHBIIEHIO crpaBXHboro Panax ginseng C.A. Meyer, posnoyare Ha
3aBoax CPCP y 1972 p. [IpomucioBuii mram KyibTypu TKaHuH xeHblieHio BUO-2 6yB cTBopeHuit
Ha OCHOBI Kaocy, orpuManoro P.I'. Byrenko B InctutyTi (izionorii pociun im. K.A. Tumipszesa AH
CPCP (Mocksa). Po3pobiena Ha HOro OCHOBI TEXHOJIOT1SI BEITMKOMACIITA0HOTO BUPOLTYBaHHs OioMa-
CH 3aBEPIIUIIUCS CTBOPEHHSM MPOMUCIOBOTO PETJIaMEHTY, IIUPOKO BIpoBamkeHoro y 1970-x pokax
Ha 3aBogax [ omoBMmikpobGionmpomy CPCP. ¥V 1991 p. xiiTuHHY 6ioMacy *KEHBIIICHIO OTPUMYBalld Ha
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15 3aBomax (B TOMy YMCIIi Ha YOTHPHOX 3aBoAax B YKpaiHi) mopiuHo, mounHaodu 3 1988 p., B Kijb-
kocTi Oinbme 2500 Kr B mepepaxyHKy Ha cyxy Oiomacy. Y IIi poku Ha CBITOBOMY PUHKY BapTiCTb Cy-
XOT0 KOPEHS TUKOPOCIIOTOo KeHbIeHto Oyna B Mexax 200-300 tuc. momapie CIIA, muaHTaIiitHoro —
20-30 tuc. moi., miHa 1 Xr cyxoi 6iomMacw KyJbTYpPaJIbHOTO >KEHBIIEHIO HAa BHYTPIITHHOMY PHUHKY
CPCP 6yna npubausuo 1500 gon. CHIA (y mexax 1300-1500 py®6.). Lle 103B0oInII0 BUKOPUCTOBYBATH
EKCTPaKT KITHHHOI 6i0MacH KEHBUICHIO HE TUTBKHU Ul BUITYCKY JIIKapchKOTo mpenapaty «bioxeHb-
meHb» (3 1989 p.), a #, mounHatouu 3 1972 p., BUIMyCKaTH IMMUPOKUIN CITIEKTP KOCMETHYHUX 1 XapIOBHUX
TOBapiB, 30KpeMa, KPpeMiB, IIIAMITYHIB TOIIO i HATOIB, 3 J00OaBKaMH TAKOTO EKCTPAKTY.

Hampuxinami 1980-x pokiB y BiAAiIi FeHETHKN KIITHHHUX TOMYJBSILii [HCTUTYTY MoOJeKyIspHOi 6ioj0-
rii i renernkn HAH Yxpainu 1 KepiBHUIITBOM 1 3a Oe3rmocepenHboi yaacTi apTopa Iri€i myostikarii 0yiio
3aBEpPIICHO CTBOPEHHS HOBOTO KJIITHHHOTO IMTaMy *eHbIeHto, bIO-2MK, skuit Hakonmdye Mifounx pedo-
BUH — TPUTEPIICHOBUX TIIKO3U/IB Y KiJibKa pasiB Ounbine, Hixk mram BMO-2. [lItam BIO-2MK Bukopucro-
BYBaBCs Ha KUIBKOX 3aBOZIAX 1 MaMX MiANPUEMCTBAX YKpPaiHU SIK [DKEPEIO POCIMHHOI CUPOBUHU 1A (a-
PMAaKOJIOTTYHOT0 1 KOCMETHYHOTO BUPOOHHIITB Y IIPOMHUCIIOBHX MacIiTabax [2-4].

3 kinng 1970-x pp. y CPCP, B Tomy umcni Ha ABOX 3aBojax YKpaiHu, BIPOBAKEHO TEXHOJOTIIO
OTpPUMaHHA KJIITHHHOI 6ioMacu ponionu poxkeBoi (Rhodiola rosea L.), Ky B HapoAi Ha3UBaIOTh 30J10-
UM KopeHeM. Ll TexHomorist po3podnena y Beecoroznomy HJII «bioTexHomoris» Ha OCHOBI KIITHH-
HOTO mTamy, orpumanoro 1.B. AnekcanapoBoto i A.H. JlaHiniHOIO0, OXapaKTEPH30BAHOTO 1 MACTIOPTH-
30BaHOTO y BiJJUI T€HETUKH KIITHHHUX MOMyJsUid [HCTUTYTY MosekynsipHoi Giojorii i reHeTHKH
HAH VYkpaian (B.A. Kynax, O.1. Ciguenko). KimitnaHay 6ioMacy poaiofi poyKeBoi BUKOPHUCTOBYBAIH
1 IOHUHI BUKOPHUCTOBYIOTh IIEPEBAXKHO B MapPyMEPHOMY 1 KOCMETHYHOMY BUPOOHHUIITBAX [2, 4].

B fnonii y 1983 p. oTpiMaHo nepiry MpOMHUCIOBY MapTiio YHCTOI PeYOBUHU — HAQTOXIHOHOBOTO Oap-
BHHKA MIMKOHIHY 3 0ioMacu KyJlTbTHBOBAaHMX KJITHH TOpPOOMHHMKA YepBOHOKOpeHEBOro (Lythospermum
erithrorhizon Siebold and Zucc.) macoro 40 Kr AJ11 BUTOTOBJICHHS T'yOHOT ITOMa/Ii HAWBHIIOTO TaTyHKY. 3a
Li€lo0, JeI0 YAOCKOHAJICHOIO TEXHOJOTIEI0, IIMKOHIH OTPUMYIOTh 1 HUHI. J[pyroio y CBITi TEXHOJOTIE0
OTPHMAaHHS YHCTOI PeYOBUHH OysI0 BUPOOHHUITBO B YKpaiHi y 1987-1997 pp. Ha XapkiBCbkOMY BUPOOHH-
4OMy XiMiKO-(hapMalleBTHIHOMY 00'€fHaHHI «3I0pOB’I» aJKaJOiAy aiMalliHy, SIKHA BUKOPHCTOBYETHCS
JUIT BUTOTOBJICHHS TPOTHAPUTMIYHHX JIKApChKUX TpenapariB. [[fo TEeXHOJIOTiI0 po3po0JIeHO HA OCHOBI
mramiB K-20 1 K-27 kynerypu TkanuH payBombgii 3miiHoi (Rauwolfia serpentina Benth. ex Kurz), otpu-
MaHHX CITIBPOOITHHKAMH BIIIUTy TEHETHKH KIITHHHUX TOMYJLIMiA [HCTHUTYTY MONEKyIsIpHOi Oiojorii i
reaetrikr HAH Ykpaiau crinbHO 3 JICHIHTpaachKUM XiMiKO-(hapMaIieBTHIHUM 1HCTUTYTOM (HUHI CaHKT-
[NetepOyp3bka XiMiko-(hapMarieBTHIHA akaaemis) [2, 5].

CrorofHi KNiTHHHI 010TEXHOJOTI] TIKapCHKUX POCIUH PO3BUBAIOTHCS B PI3HUX KpaiHaX, B MPOMHU-
CJIOBHX MacimTabax OTPUMYIOTh YOIXiHOH, aHTOITIaHH!, aJIKAIOIIH, TIIIKO3UIN Ta 1HII O10JOTIYHO aK-
THBHI pedoBUHU. Hanpukiaz, 3a TOCTYITHUMH JJIs1 aHATI3y JaHuMH, B Anowii me B 1990 p. oTpumano
TaKkuX pedyoBHH Ha cymy noHax 90 miuH. goi. CHIA, B 1995 p. — Ginbiie Hixk Ha 250 Mt non. CHIA.
MoxHa cKa3aTy, 1[0 BUKOPUCTAHHs KJIITUHHUX KYJIbTYp CTaJO PYTHMHHOIO TE€XHOJIOTI€I0 OTPUMAHHS
0aratbox 010JIOTIYHO aKTUBHUX PEUYOBHH POCIMHHOTO IMOXOKEHHS JUIsI BUKOPUCTAHHSI B MEIMYHIHN,
XapyoBiil, KOCMETHYHIH Ta iH. BUJaX MPOMHUCIOBOCTI.

Ha croromni Bizomo monan 120 000 BTOpHHHUX METaOOMITiB POCIUHHOTO TOXOKCHHS, B KYJIb-
TYpY in vitro BBEICHO TIEPEBAKHY OLIBIIICTh POCTHUH-TIPOAYIICHTIB ITUX pedoBHUH. Hampukian, Tiabku
B cepii MoHOrpadiii mig 3araapHOI0 Ha3Bolo “Biotechnology in Agriculture and Forestry” BugaBHUIT-
Ba «npinrep» (Springer-Verlag), nounnatoun 3 1986 p. neTaabHO OMMCAHO OCOOIMBOCTI KYJIBTYpH
TKaHUH JIKaPChKUX POCIUH — MpeacTaBHUKIB 0m3bko 300 pomi [6]. Jleski 3 TaKuX KyJbTyp HAKOIIH-
qyroTh B 10-30 paziB OibIe IiTHOBOTO MPOIYKTY, HIXK MIPUPOIHI POCIUHU. BimoMi mpuKIIamu, KOIu
KUTBKICTh BTOPMHHOTO MeTaboiTy (010J0riYHO aKTUBHOI PEYOBHUHM) y OioMaci KyJbTHBOBaHMX KIi-
THH TIEPEBHIIYE HOT0 BMICT Y POCTHHI Ha JIBa MOPSAKU. Hampukian, KyJbTHBOBaHI KIITHHH PayBOJIhb-
(bii 3mitHOi 3maTHI HakonmayBath 10 20 % ankanoiny aimaniny, mo y 80-100 pa3iB Oinbire, HiXK Ha-
KONMYY€ KOpa KOpeHs MPUPOTHOI pociuHu (auB. [2, 5, 7]). 3a mocTaTHBOI MPOAYKTUBHOCTI KYJIBTYPH
TKaHUH 1 LiHU KiHIEBOTO O10TEXHOJIOTIYHOTO MPoAYKTY (alimanininy — 1500 amep. n07./Kr, IIUKOHIHY
— 4000 mon./xr, kKamrroTenuHy 1 Horo moximaux — 5000-25000 gom./kr) TexHOMOrii peHTabembHi (CIia
3a3HAYNTH, 10 I[iHA MPOTHITYXJIWHHOTO ANKaJOidy TaKCOMy, SIKUH HAKOMUIY€ETHCS ACIKUMHU POCIUHA-
MU pony tuc Taxus, carae 200000 non./kr). KynbTypu Takux KIITHH BUPOLIYIOTH B IPOMUCIIOBHX Ma-
cmtabax, a OTpUMaHy CHPOBHHY BHKOPHCTOBYIOTH ISl BHPOOHMIITBA JTIKAPCHKUX TpenapatiB. Choro-
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IHI, PO3po0JIsiFoUr HOBHMH (hiTompemnapaT abo MpenapaT Ha OCHOBI MPHUPOIHUX CIOJYK POCIHHHOIO
MTOXOJKEHHSI, SIK JHKEPEJIO CHPOBHHU BKa3yIOTh OJIHOYACHO HA 1HTAKTHI POCIHMHU 1 Ha KIIITHHHY 0io-
Macy, BUPOUIEHY in Vitro.

HesBaxaroun Ha HU3KY TIEpeBar, € 0araTo MpUYHH, IO CTPUMYIOTh IIPOMHCIIOBE BUPOOHUIITBO Oi-
OJIOT1YHO aKTUBHHUX PEYOBHH POCIMHHOIO MOXO/MXKEHHS B OiopeakTopax. ['0JOBHMMHU cepex HUX, Ha
HaIly TYMKY, €:

e y 0araTb0X BHITaJIKaX, MOXKHA HaBITh CKa3aTH y MEPEBaXHIN KITLKOCTI OMMMCAHUX BHUIAJKIB,
OpraHu, TKAaHWHHU a00 KIIITHHH, IO MPOAYKYIOTh Y KUBIA POCIMHI BIAMOBIIHI PEYOBUHU BTOPHHHOTO
MeTaboIi3My, 32 BBEICHHS B KYJIBTYPY in Vitro BHACIIOK, TIEPII 3a BCe, AeAUEPCHITIFOBAHHS KIIITUH
HE CHHTE3YIOTh I1i PEYOBUHH 200 CHHTE3YIOTh iX B HE3HAYHHMX KITBKOCTAX. [loTpiOHA TpuBaa cenek-
iifHa poOoTa Ha KIITUHHOMY PiBHI, @ TAKOK PO3pOoOKa ONTUMAIHLHUX YMOB BHPOIIYBAaHHS IS TOTO,
o0 KyJbTypa i30JbOBAHUX KJIITHH YW TKAaHWH 3MOTJIA JOCATTH ONTHMAJILHOTO PiBHS BHUPOOHHUIITBA
010JIOT1YHO aKTUBHHUX PEUYOBHH;

* MTOPIBHSHO 3 MIKpOOpTraHi3MaMH POCIMHHI KIITHHH POCTYTh Habarato moBiabHiIIe. s mo-
JBOEHHS KUTBKOCTI POCIMHHMX KIITHH B KYJBTYpI in vitro B cepegHpoMy noTpiOHo B 20 pasiB Oinbiue
qacy, HiX JUIsI TOJBOEHHS KIMBKOCTI KIITHH MiKpOOPTaHi3MiB. Y pe3ynbTaTi, BAPOOHUITBO Y BETHKHX
MacmTabax yCKIATHIOETHCS BHACHIIOK TOTO, IO CITiJl JOTPUMYBATHCS CIICIIAIIEHAX 3aXOiB IS TI0-
nepeKeHHs 1HQEKIIIT 32 TPUBAJIOro MPOLECY BUPOOHUIITBA;

* JUIsS MPOMUCIIOBOTO BUPOOHUITBA MOTPiOHI KIITUHHI KYJIBTYPH, IO XapaKTEPU3YIOThCS BH-
COKOIO CTaOIIBHICTIO MPOAYKIIii, OTHAK ¥ 0ararbOX KIITHHHUX KYJIBTYp IIiJl 4ac BUPOOHUIITBA MPOSB-
JIETHCS HECTAO0UThHICTE. YacTo 3MaTHICTD BiACENCKTOBAHUX JIHIN KIITHH BUPOOITH MUIBOBHHA TIPO-
IOYKT y He0OXiHIH KiTbKOCTi 3MEHIIYETHCS MIiCIs KiJIBKOX CYOKYJIbTHBYBaHb. MeXaHi3MH, IO CTIPHS-
I0Th CTa0lTFHOMY Tepebiry MpoLeciB BTOPUHHOTO MeTaboi3My (HAKOMUUEHHS PEYOBUH CIIEIiali3o-
BaHOTO 0OMiHY), pi3HOMAaHITHI 1 BCE III¢ BUBYAIOTHCS;

* CYCHEH31HHI KyIbTypH POCIHH CKJIAAalOTHCS, B OCHOBHOMY, 3 arperaTiB KIITHH Pi3HHX PO3-
MipiB. Lle o3Havae, 10 KIITHHU Ha MOBEPXHI arperary i B Horo meHTpi GyHKIIOHYIOTH HE B OIHAKO-
BHX YMOBaX 1 HE € iJCHTHYHWMH, IO YCKIIATHIOE ONMTHUMI3AINI0 IMPOIecy BUPOOHHUIITBA IIILOBOTO
MIPOIYKTy. BCTaHOBIIEHO, IMI0 IMiJT Yac YTBOPEHHS arperaTiB pi3HOTO Po3Mipy MK KIIITHHAMU BUHUKA-
I0Th MOP(QOJIOTIYHI BiIMIHHOCTI, IKi B yMOBaX MacOBOT0 BHPOOHHITBA 301JbIIYIOTHCS e OUIbILE i
3YMOBIIIOIOTh BUCOKY T'€TE€POI€HHICTh KYJIbTYPH 1 YCKJIaIHIOIOTh KyJIbTUBYBaHHS B GepMeHTepax (0i-
opeakTopax). Kpim Toro, feski KyJIbTypH KIITHH TIEPETBOPIOIOTH MO3AKIITHHHY caXxapo3y Ha Iojica-
Xapyy, AKi 301TbIIYIOTh arperyBaHHs KJIITHH;

* BUPOOHMITBO BiAMOBIAHOTO BTOPHHHOTO NPOAYKTY B OTPiOHIH KiJIbKOCTI YacTO MOB'A3aHO 3
IHIYKITIE€I0 OpraHOTeHEe3y B KITHHHIA KyIbTypi. Hampukiiasn, y »KeHBIIEHIO OTpUMaHI KIIOHH, K1 Ma-
FOTh BHCOKHI BMICT TTIKO3UIIB 3a TIEPEXOAY 10 PU30TEHE3Y, a Y MaKy TUIBKH B OPTaHOTCHHHUX KYJIb-
Typax BifOyBaeTbcs OioCHHTE3 MOP(IHOBUX aNKANIOiNiB (UB., HAIPUKIAL, [2, 8, 9]). Lle cTBOpIOE UM-
MAaJIO TPY/IHOIIIB 32 YMOB MaCOBOT'O KYJIbTUBYBaHHSI;

* PEYOBHMHM CIICHiaIi30BaHOTO 00MiHY, 00 BTOPHHHI MPOAYKTH 0i0CHHTE3Y, OUIBIIICTIO POC-
JUHHUX KYJbTYp HE BUIUIAIOTHCS B CEPEIOBHUIIE, a 3AJIMINAIOTHCS BCcepenuHi kiituH. Hanpukman, e
BJIACTUBO KYJbTypaM, sIKi CHHTE3YIOTh aJIKajoian (payBoibdis 3MiiHa), 10 YCKJIAAHIOE EKCTparyBaH-
HS MUTBOBOTO MPOAYKTY. YacTo METOMIN eKCTparyBaHHs 3 KIITHHHOI 010MacH Ta OYMINEHHS KiHIIEBOTO
MPOAYKTY iICTOTHO BiJPi3HAIOTHCS BiJl METO/IB, 3aCTOCOBYBaHUX JJISI POCIMHHOI CUPOBHHH, 3arOTOB-
JIeHOT B IPHUPO;

* BHACJIIJIOK BEJIUKUX PO3MIpiB, BUCOKOTO CTYIICHS OOBOAHEHOCTI 1 TOPIBHIHO TCHIITHUX KITi-
THHHHX CTIHOK KYJIFTHBOBaHI KJIITHHHN POCIIMH YyTINBI 0 IIEpEeMiNTyBaHHS 1 ocTadaHHs KUCHeM. Bee
1Ie BUMarae KOHCTPYIOBaHHSI CrieliadbHUX hepMeHTepiB (OiopeakTopiB).

JI1st T ABMIICHHS TTPOMYKTUBHOCTI KyJIHTUBOBAHUX KIIITHH IMTUPOKO 1 B 0ararbox BUMAAKAX YCITi-
IITHO 3aCTOCOBYIOTh:

* KIITUHHY CEJIEKLiI0, 10 TPYHTYETHCS SIK Ha CIIOHTaHHIH, Tak 1 Ha IHAYKOBaHIN Pi3HUMH MyTa-
TreHaMH MiHJIMBOCTI KYyJTbTHBOBaHUX KIIITHH;

* ONITUMI3AITII0 YMOB BUPOIITYBaHHS 1 CKJIAAY POCTOBHX 1 POIYKINIHHIX JKUBHJIEHUX CEPEIOBHIIT;

* KyJbTHBYBaHHS JU(EpPEHLIHOBaHUX TKaHUH ab0 OpraHiB abo IHAYKLiIO TU(epeHIiI0BaHHS 3a
BUPOIIYBaHHS Ha MPOIYKI[IHHUX )KUBUIBHUX CEPEIOBUIIAX;

* BUKOPHUCTAHHA eicitopis [2, 3, 5, 7-10].
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OcTaHHIM 9acoM 3 II€I0 METOI0 3aCTOCOBYIOTh METOAM KIITHHHOI Ta TeHETHYHOI imkeHepii. I1o-
LIMPEHUM € TpaHcdopMallis KIITHH 3a JOMOMOTror OakTepii Agrobacterium rhizogenes 1 OTpUMaHHS
TaK 3BaHMX «OopojaTux KopeHiB» (hairy roots), MpOAYKTUBHICTh SIKUX y HU3LI BUIAAKIB 3HAYHO BH-
ma, HiK 3BHYaiHUX HemudepeHIiHoBaHUX KyabTyp. I[iIBUIIYIOTH CHHTE3 BTOPUHHUX METAOOIITIB
TaKOX MOCIITIOI0YH aKTUBHICTH BimoBiHOTO pepmenty. e MoxnuBo:

* UISIXOM BBEACHHS T€TEPOJIOTIYHOTO TeHa 3 Ti€lo K (QyHKII€I0 Bia MiKpoopraHi3miB abo iH-
ITUX BUJIIB POCIIHH;

* TIiICTAHOBKOIO BJIACHOT'O T'€HA ITi /T CHJIBHIIIIIKA POMOTOD;

* BBEJICHHSIM T'€Ha, 10 KoJaye (pepMEeHTH, HeUYTJIUBI 10 PEeTpoiHriOyBaHHsA, abo TeHa, 10 KO-
ITy€ aHTHUTIJIa TIPOTH CH3UMY, 110 € KOHKYPEHTOM 3a TOH ke cyOcTparT, mo 1 0a)kaHuil TeH;

* 3HIDKEHHSAM PiBHA KaTa0oJi3My MUJILOBUX BTOPUHHUX CITOIYK.

3aBIaHHAMH MaOyTHIX JOCIHIKEHb, 31aTHUX IEPETBOPUTH O10TEXHOJIOTII0 POCIIHH, 30KpeMa, Ji-
KapChKHX, HAa PYTHHHY IPOMHCIIOBY TEXHOJIOT10, Ha HAIly AYMKY, €:

* TorIMOJIeHe BUBUCHHS TCHETHKN BTOPUHHOTO METa00Ii3MY;

* BUJIJICHHS 1 KJIOHYBaHHS BIANOBIAHUX T€HIB (K CTPYKTYPHHX, TaK 1 PETYISATOPHUX), LIO
J03BOJINTH CTBOPIOBATH BHCOKOMPOJAYKTHUBHI KIIITHHHI IITaMHU i TPAHCTEHHI POCIWHU i3 3aCTOCY-
BaHHSIM CyYaCHHUX METOIIB TC€HETHYHOI iHXeHepil (MeTaboiiuHa iHKeHepiss 010CMHTE3y BTOPHH-
HHUX MeTa0oJIITIB);

* T0AaJbIIe BIOCKOHAJICHHS MPOMMCIOBUX TEXHOJOTiH BUPOIIYBaHHS 130JbOBaHMX OPraHiB,
TKaHWH 1 KJIITHH POCIIMH MUISTXOM IX CIIPOIIIEHHS 1 3/ICTIICBICHHS;

* CIIPOITICHHS 1 37CIICBIICHHS METO/IIB BUAUICHHSI 1 OYMCTKH ITLTHOBOTO MPOIYKTY (TIPOIYKTIB);

* 3/ICIICBJICHHS TEXHOJIOTIYHOTO 00JIaTHAHHS 010TEXHOIOTTYHUX BUPOOHUIITB.

3a yac BUBYCHHS 010CHHTE3y BTOPUHHHUX META0OMITIB B KYJIbTYpi KIITHH POCINH HAKOIIMYCHO Be-
JIUKUR 00csr iHdopMallii, SKUil CBIIYUTh PO ICHYBAaHHS HACTYITHUX 3aKOHOMIPHOCTEH:

* KyJIbTUBOBAaHI KIITHHH 3/1aTHI O CHHTE3y MPAKTHYHO BCiX KJIACIB CIIOJIYK BTOPUHHOTO (CIeli-
aJTI30BaHOT0) 0OMiHY (&JIKAJIOIAH, CTEPOiIv, TSPIICHOIIN Ta iH.);

* MIEPBUHHI KyJIbTYPH KIIITHH 9aCTO MICTATh HE3HAYHY KiTBKICTH CIOJYK CIIEIiali30BaHOTO 00-
MiHy 200 HE MICTATh X 30BCIM; IMPOTE BMICT ITUX CIIOIYK MOKHA 3HAYHO ITiBUIIUTH IIIISTXOM OIITHMIi-
3alii ckaxy >KUBWJIBHOTO CEpPeJOBHUINA Ta MiA00PY YMOB BUPOIIYBAaHHS, METOAaMH KIITHHHOI CEleK-
Iii, MTYYHOTO MyTareHe3y Ta iH.;

* CHHTE3 JCSIKUX KOHKPETHUX CHONYK (IUMEPH30BAHUX IHAOIHHUX 1 MOP(IHOBUX aJIKAJIOIIIB,
KapAEHOMIIB 1 AeSKUX 1HIKX) Y AeanepeHiHoBaHNX KyJIbTUBOBAHUX KIITUHAX MPAKTUYHO HE Bij-
OyBa€eThCsI; MPU I[LOMY BHSBIISIETHCS UiTKAa TCHJICHINS: YUM CKIIaJHIma OymoBa PEYOBUHU 1 OLIbIIE
cnenuivHUX eTamiB 1 CHHTE3y (ITICHS «BiATATYXEHHS» BiJl MEPBHHHOTO META00II3My), THM MEHII
IMOBIpHHUH CHHTE3 ITi€1 CIIOMYKHU B KIIITHHHINA KYIbTYPi;

* CHHTE3 BTOPMHHHUX CIIOJIYK, SIK MPAaBUIIO, TIOKPALIYETHCS B pa3i yIOBUIbHEHHS a00 MPUIUHEH-
HS POCTY KIITHHHOI KyJIBTYPH;

* y 6aratb0X BUIIAJKAaX CUHTE3 BTOPUHHUX CIOJMYK IMOYMHAETHCS TUTHKU B Pa3i MOSBH B KIIITHH-
Hill KynbTypi nudepeHuiioBanux (MOpGOTreHHNX) CTPYKTYD;

* cTaOUIBHICTh CUHTE3y BTOPUHHHX CIIOJYK HEOJHAKOBA JAJIS PI3HUX KIIAciB PEYOBHH 1 Ui pi3-
HUX KITHHHUX KYJIbTYP: CHHTE3 CTEPOIMHHMX TIIKO3WIIB, SK MPaBUIO, CTAOUTLHUN, TOJI K CHHTE3
0araThOX THIIIB aJKaNOIMiB — HECTaOLIbHUIA (32 BHHSATKOM, HAINPHKIIAJ, iHIOJIHOBHX AJIKaJIOiNiB B
OTPUMaHHUX HAMHU KIITHHHHX IITaMax payBoibdii 3mMiiHoi, qus. [2, 5, 7, 10, 11]).

* IS METa00JII3My BTOPHHHHX CIIONYK V KYJIBTYpi KIIITHH POCIHH YacTO BIACTHBHMH € pErpe-
CHBHI 3MiHH SK B OHTOTEHETHIHOMY, TaK 1 (DIJIOTCHETUIHOMY HaIpsMax; TOOTO CIielliadi3oBaHui 00-
MiH B KyJIbTYpi Ma€ 03HaKH (iIOreHETUYHO apXaiyHUX TPy POCIHH a00 IOBEHUIBHOT CTafil iIHTaKTHOT
pPOCIMHY; HANPUKIAA, y KyJIbTHBOBAaHMX KIITHHAX MaKy NPHUKBITHUKOBOTO (Papaver bracteatum
Lindl.) (6aratopiuna pocianHa) € B HAIBHOCTI CaHTBIHAPHUH, ajie BiICYTHIN TeOaiH (OCTaHHIN XapaKTe-
pHHI AT IOPOCIIOi POCIMHHU, CAHTBIHAPHH K€ BIACYTHIH y cOpMOBaHii POCIUHI, a BUSBISETHCSA B
JUCTKAaX POCIMHHU TiNBKH Ha MEepLIoMy pou ii Kutts [8, 9]); B KyIbTypi KIITHH )KMBOKOCTY 3HalACHI
A’-crepuHn, BiICYTHI B iHTaKTHill pOCIHHI, ate XapakTepHi st GiTOreHeTHIHO GLIBLI PAHHIX IPYII
pociuH (OUIBIN IETaBLHO 10 iH(QOPMAIliI0 BUKIAJACHO B poboTax [2, 8, 9, 12]).

3 ypaxyBaHHSIM IHX 3aKOHOMIPHOCTEH CTBOPIOIOTHCS KINITHHHI IITAMU LUITXOM OTPUMAaHHS aJeK-
BaTHOTO TeHOTUNY (TeHO(MOHY) KIITHHHHX TOMYJSIiN, 3JaTHUX JIO BUCOKOS(PEKTHBHOTO CHUHTE3Y
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Oa)kKaHMX CIOJYK 1 MOBHOI peami3artii 1€l 3MaTHOCTI. TeXHOJIOTisI CTBOPEHHS BHUCOKOIPOTYKTUBHUX
LITaMiB 1 pO3pOOKH ONTUMATBFHUX YMOB iX BUPOIYBaHHS BKIIIOYA€ HACTYITHI €TalH:

* iAOip BUIY POCIMHU-TOHOPA: Pi3HI BUIX POCIUH MAalOTh HEOAHAKOBY 3/aTHICTH 10 CHHTE3Y B
KYJBTYpl KITITHH IUTHOBOI pedoBUHM. Hanpukiram, pi3HiI BUAM MaKy B KyJbTypi B MpoOipIli MaroTh He-
OJTHAKOBY MOTEHIIHHY 3/TaTHICTh IO CHHTE3Y IIIbOBUX aJTKAIOI/IB,;

* Mia0ip KOHKPETHOT BUCOKOMPOAYKTUBHOT POCIMHU-IOHOPA IJIi OTPUMAHHS KIIITHHHOI KYJb-
TypH (BUX1THOTO TCHOTHILY);

* TCHETUYHI MAHIITYJIAIII 3 KyJIBTYPOIO TKaHWH, BKITIOYAIOYH OJCpKAHHSI MyTaHTIB, COMaKIIOHIB
{ i1HIII MAXOOW KIITHHHOI CeJeKii, CpsAMOBaHi Ha OTPUMAaHHS I€HETUYHO 3MiHEHHX BUCOKOMPOIYK-
TUBHHUX INTaMiB (KJIITHHHUX TOMYJIAIIH 31 3MIHEHUM reHO()OHIOM);

* pO3pOOKY CKJIaTy >KHBHIIBHOTO CEPEIOBHIIA, YMOB 1 CITIOCOOIB BHPOITYBaHHS, ONTHMAIBHHUX
IUIs1 CTablBbHOT pealtizalii reHeTHIHO 00yMOBIIEHOT 3AaTHOCTI IO CHHTE3Y LIIOBUX PEUOBHH;

* BIUIMB Ha 3pOocTaHHs (mpoidepanito) KIITHH B KyJIBTYPi 3 METOIO NPU3YNUHEHHS a00 YIOBi-
JIEHEHHS 3POCTaHHS, 110 MOKE 3MIHIOBAaTH METabO0Ii3M KIIITHH B HAPSMi CHHTE3Y PEYOBHH CIEITiai-
30BaHOTO OOMiHY: HANpHKIAJA, YCHIIIHO 3aCTOCOBYIOTH 3 III€I0 METOIO 1HTIOITOPH TPaHCKPHIILII Ta
TPaAHCIALLIT;

* TIONTYK CUTHAJIB, 32 JOTIOMOTOIO SIKHX B POCIIMHAX BiIOYBA€THCS YIPABIIHHSI CHHTE30M BTO-
PUHHHMX METa0OMITIB y KIiTHHAX (iCiTOPIB, HECIIEU(IYHUX CTPECOBUX (haKTOpPIB 1 T.A.) 1 BUKOPHUC-
TaHHS 1X JUIS TMiABUINEHHS BUXO1Y UTHOBOTO MPOAYKTY B KIITHHHUX KYJIBTypax;

* OTPUMAaHHSI OPTraHOTCHHUX KYJIBTYP, HAPHUKIA, KYJITYpH KOPEHIB, Y TOMY YHCII 1 TpaHcdo-
PMOBaHHX KYJIBTYp, 30KpeMa «00poaaThx KopeHiB» (hairy roots), 1o B 6araThb0X BHIaJKaX CIIPOIILYE
YMOBH KYJIbTUBYBaHHS Ta I1IBUIIY€E YMICT LITbOBUX BTOPUHHHUX METa0OJIITiB;

* OTPUMAaHHS TPAHCTCHHUX KYJbTYp (SK KIITHHHUX 1 TKAHUHHUX, TaK 1 IUTICHUX POCIIMH) 3 Me-
TOIO0 CHHTE3Y IJILOBOTO MPOIYKTY, HAPUKIIAT, TBAPHHHOTO IMOXOKEHHS, BAKIMH, CICU(IIHNX O111-
KiB JIFOAWHM 1 T.1. (MOJIEKYJIsIpHE (hepMepCTBO) (IeTanbHilIe AUB., HANpUKIaL, [2, 4, 12-16]).

TakuMm 9MHOM, Ha CHOTO/IHI HAKOIIMYEHO BENMKY KiJBbKICTh JaHMX, IO CBiAYATh MPO Te, IO B KY-
JTBTYpPi TKAHWH MOXKE BIiOYBaTHUCSA CHHTE3 OYyIb-SKHX BIJIOMHUX PEUYOBHH HE TUTHKH POCIHHHOTO, a M
TBAPUHHOTO 1 HABITH JIIOJCHKOTO MOXOKeHHA. KmiTHHI TexHOMOorii oTpuManHs ¢iTonpenaparis, mMo-
yuHaun 3 1980-X pokiB, BCe MIKPIIE 1 YCHIIIHIIIE BUKOPUCTOBYIOTHCS Y ITPOMHUCIIOBOMY BUPOOHHIIT-
Bi. BUBYCHHS MOXIMBOCTEH 3aJIy4CHHS B TaKe BUPOOHHUIITBO BCE OUIBIIOT KiITBKOCTI BHIIB POCIUH 3
METOIO PO3IIUPEHHS apceHaly OJepKyBaHHUX LIHHUX CIIONYK 3pOCTAE.

CphorozHi i HOJIMIIECHHS YMOB IPOKMBAHHS, XapuyBaHHs, IPOoQIIaKTUKH Ta JIIKYBaHHS 3aXBO-
PIOBaHb IIUPOKO BUKOPHCTOBYIOTHCS CydacHi METOIU OioTexHONOoTii. Y HailOmmkdoMy MailOyTHOMY
Y1 HE €JUHUM JKEPEJIOM €KOJIOTIYHO YHCTOI Ta SIKICHOT POCIMHHOI CUPOBHHU ISl Xap4yoBoi, Gapma-
KOJIOTI9HO1, KOCMETHYHOI Ta HaBITh MepepoOHOI, TEKCTUILHOI, OYIiBENBLHOI Ta 1H. IPOMHUCIOBOCTEH
MOXYTh OYTH TUTBKH POCIMHHI 010TEXHOJNOTII. 32 BETUKUM PaXyHKOM, O10TEXHOJIOTH TOTOBI BHPIIIY-
BaTH I1i IPOOIEMH.
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IIpoao/EKNTEBLHOCTD KU3HU YeJI0BEKA U OMOTEXHOJIOTHsl pacTeHuii

B.A. Kynax, JL.II. MoxuseBckas

W3noxeHbl COBpeMEHHbIE TaHHbBIE O MPOAOJDKUTENLHOCTH KU3HU YeJIOBEKa, IPUUUHBI CMEPTHOCTH, PACCMOTPEHBI (hak-
TOPBI, OIPEIEISIOUINE POJOKUTEILHOCTD )KU3HH U POJIb PACTUTENILHBIX MPENapaToB B MOBBIIICHUU IOKa3aTeNs cpeiHeit
MPOJOJDKUTENBHOCTH XKU3HU 10 ypoBHS 110-115 net. IIpoananu3upoBaHO COCTOSIHME MPHUPOJIHBIX UCTOYHUKOB PACTUTEIb-
HOTO JIEKAPCTBEHHOTO ChIPbsl, I0Ka3aHO, YTO €AMHCTBEHHBIM PEaIbHBIM UCTOYHUKOM IKOJIOTUUYECKH YUCTOI'O PACTUTEIILHOTO
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CBIPBS SBISIETCA KyIbTypa TKaHed. O000meHs! GpakTopkl, CAep>KUBAIOIINE IPOU3BOJICTBO OMOIOTHYECKH AKTHBHBIX BEIECTB
PaCTHTENHHOTO TPOUCXOXK/ICHUS B IPOMBIIUICHHBIX MacmITadax (B OnopeakTopax), IOIXO/bI, KOTOPbIE HCIOJIB3YIOTCS JUIS
MOBBIIICHUS YPOBHSI CUHTE3a LIEICBBIX NPOJAYKTOB U MOBBILIECHHUS IPOU3BOAUTEIBHOCTU KYJIbTUBHPYEMBIX KIETOK, OIpeae-
JIeHBI 3a7a4y OyIyIINX MCCIIe0BaHHU B 007IaCTH pa3pabOTKH IPOMBIIUICHHBIX OMOTEXHOJIOTHI JTEKapCTBEHHBIX PAaCTCHUMH.
YcTaHOBJIEH P 0COOCHHOCTEH U 3aKOHOMEPHOCTEH OMOCHHTE3a BTOPHYHBIX METaO00JIMTOB B KYJIbTYpE in vitro. Paccmotpe-
HBI OCHOBHBIE 3Tallbl CO3/aHUS KJIETOUHBIX ITAMMOB — IPOIYIEHTOB OMOJOTMYECKH aKTHBHBIX BELIECTB M TEXHOIOTHH MX
BBIPAIUBAHHUS.

KnroueBble c10Ba: MpoJoOKUTENPHOCT KU3HU YEI0BEKA, OMOTEXHONOTHS JIEKAPCTBEHHBIX PACTEHHUH, OHOTOTHUECKU
aKTUBHBIC BEILIECTBA PACTCHUM.

Life expectancy and plant biotechnology

V. Kunax, L. Mozhy'levs'ka

Modern data on the life expectancy of a person and causes of mortality were presented, factors determining the life ex-
pectancy and the role of herbal preparations in increasing the average life expectancy to 110-115 years were considered in the
article. Also the state of natural sources of herbal medicinal raw materials was analyzed, and it was shown that the only real
source of environmentally friendly vegetable raw materials was tissue culture. The factors that restrain the production of
biologically active substances of plant origin on an industrial scale (in bioreactors) were generalized. These factors include:

1. In many cases, organs, tissues or cells that produce relevant substances of secondary metabolism in a living
plant, do not synthesize these substances or synthesize them in small amounts in vitro;

2. Vegetative cells grow much more slowly than microorganisms. In order to double the amount of plant cells in
the culture in vitro, we need on average 20 times more time than to double the amount of microorganism cells;

3. We need cell cultures that are characterized by high product stability for industrial production, but many cell
cultures display instability during production;

4. Suspended cell cultures of plants consist mainly of aggregates of cells of various sizes. This means that cells on
the surface of the aggregate and in its center do not operate under the same conditions and are not identical, which compli-
cates the optimization of production process of the target product;

5. The production of the corresponding secondary product in the required amount is often associated with induc-
tion of organogenesis in the cell culture. This creates a lot of difficulties under the conditions of mass cultivation;

6. The majority of plant crops do not release the substances of specialized exchange or secondary products of bio-
synthesis into the environment but remain them inside the cells;

7. Due to the large size and high degree of watering, the plant cells are susceptible to mixing and supply with oxy-
gen. All this requires the construction of special fermenters (bioreactors).

In order to increase the productivity of cultured cells widely and in many cases successfully applied:

e Cell selection based on both spontaneous and induced variability of cultured cells under the influence of different
mutagens;

e Optimization of growing conditions and composition of growth and production nutritional media;

e Cultivation of differentiated tissues or organs or induction of differentiation for cultivation on production nutri-
tional media;

e Use of elicitors.

It is proved that plant biotechnology will be almost the only source of environmentally friendly and high quality vegeta-
ble raw materials for food, pharmacological, cosmetic, even processing, textile, construction and other industries in the near
future. By and large, biotechnologists are ready to solve these problems.

Key words: life expectancy, biotechnology of medicinal plants, biologically active substances of plants.
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WINTER BARLEY SELECTION IN STEADY GRAIN PRODUCTION
PROVISION IN THE CENTRAL FOREST-STEPPE OF UKRAINE

Inenrudikamis renernyHol cTabUIBHOCTI Ta ajanTamnii COPTIB POCIHH, Y TOMY YHUCHII i STIMEHIO 03UMOTO, AyXKE BaKIINBI
JUIs ceneKiiHux nporpam. HaBeneHo pesynbratu 6araropiuaux (2003/2004 — 2015/2016 pp.) mocnimkeHb SSIMEHIO 03HMO-
ro y MuponiBcekomy iHctutyTi mmenuni iMeni B.M. Pemecia HAAH. BceraHoBieHO piBeHB IPOSIBY BPOXKAHHOCTI STUMEHIO
03MMOT0 3aJICXKHO Bijl BapilOIOUMX MOroAHMX yMOB Beretailii y Jlicocteny Ykpainu. JloBeneno, 1o Bukopucranusi AMMI ta
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GGE biplot Mozerneit 1ae MOKIHMBICTh 3MIHCHIOBATH NOTIHOICHY OLIHKY B3a€EMOJIIi TEHOTHII-CEPEOBHUIIE YPOKAHHOCTI Te-
HOTHIIB TIMEHIO 03UMOTO 3a Pi3HUX CTPOKIB CiBOM Ta BiJOMpaTH Kpalli 3a BPOXKaHHICTIO 1 CTaOLIBHICTIO CeeKIiiHI JIiHii.
Kawuosi ciaoBa: staminb o3umuil, reHorun x cepenosuiie AMMI, GGE biplot, ctaGinbHICTS.

Introduction. Food security is one of the main indicators of national security provided by the na-
tional seed breeding which plays an outstanding role in food provision and provides a basis for sus-
tainable development of agriculture.

Analysis of recent research and publications. Food disasters have accompanied mankind since
the beginning of a sedentary lifestyle and cultivating wild species, which coincides with the incipience
of selection and agriculture as an industry, and they persist today. XXI century challenges were out-
lined in the materials of FAO international symposium (2014, Rome) in Agroecology Section "Ensur-
ing food security and nutrition" [1-4]. The priority task is to overcome hunger and to feed the world
population that will have made nine billion by 2050 while preserving the environment in terms of
global climate change. In other words, it is to provide sustainable development of agriculture covering
the modern demands without compromising the ability of future generations to meet their needs,
which makes us to reconsider agricultural systems and redirect them in accordance with new demands.

Sustainable agriculture must be cost effective and protect the environment as well as be socially
acceptable [, 6].

Crops breeding is an essential platform of sustainable agriculture [7]. The need to introduce new
crop varieties adapted to the environmental conditions will never disappear due to constant new chal-
lenges caused by new races of pathogens, fluctuations in weather conditions, changing market needs
and others. Therefore, the contribution of crops breeding is increasingly recognized as one of the key
factors in solving global problems of food security and sustainable development [8-10].

A variety is a unique means of production which ensures better performance, quality and environ-
mental safety for a long time with practically no additional costs of energy and other resources due to
its inherent genetic properties. It is the creation of new generations of these varieties that has initiated
"green revolutions" contributing to the significant increase in grain production in the world [11].

Resistance to the limiting environmental factors that can reduce formation of potential productivity
inherent in a genotype is one of the principal requirements set up to crop varieties in the global climate
change environment. Against the background of the global warming the frequency of anomalous phe-
nomena (long ground-ice crust, late spring frosts, the sharp increase in average air temperature in early
spring vegetation, lack of moisture in the spring or autumn months, etc.) increases in Ukraine. This
creates a number of problems in implementing genetic potential of varieties, and, ultimately, in winter
barley production. To avoid the effects of climate change, crops breeding needs development of a set
of measures with a significant component of further genetic breeding correction programs.

The paper aims at determining winter barley yield variation manifestation level in the "genotype-
environment" interaction depending on the vegetation conditions in the Central Forest-Steppe of
Ukraine and at selecting genotypes with optimal combination of yield and stability.

Material and methods. Field research was conducted in 2003/2004-2015/2016 vegetation years in the
breeding crop rotation in Myronivka Institute of Wheat named after V.M. Remeslo, NAAS of Ukraine ac-
cording to the conventional methods. [12] Invariable collection of 22 varieties of winter barley of Ukrainian
(Myronivska, Odessa) and foreign (Russian, Czech) selection was studied every year.

14 lines of competitive test Myronivska breeding varieties were studied experimentally on sowing
time in 2012/2013 — 2014/2015. The lines were compared with Gerard national standard variety. The
research areas were set yearly for four sowing times: September 27 (1% term), October 4 (2" term),
October 11 (3™ term) and October 18 (4™ term).

The sum of effective temperatures (over +5 °C), average daily temperature and precipitation for
individual interphase vegetation periods of winter barley was calculated according to the actual data of
Myronivska meteorological station. Vegetation cessation and renewal was defined according to the
date when the average daily temperature exceeded +5 °C.

Statistical analysis of the experimental data was performed using Excel 2010 and Statistica 8.0
software. Assessment of the genotype-environment interaction was performed using AMMI and GGE
biplot analysis. For this purpose, R-programming based application programs were used [13].

Results and discussion. The value of adaptive capacity is considered as the main criteria in varie-
ties assessment. It is determined by various breeding traits with the yield among the most important
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ones. Plant growth and their ability to shift from vegetative to generative development takes place
provided the temperature conditions are appropriate to each crop [14, 15]. Average values of air tem-
perature and amount of rainfall in the interphase periods of growth and development, as well as for the
entire period of the growing season of winter barley, varied (Table. 1).

Table 1 — Hydrothermal conditions in the interphase periods of winter barley vegetation in the Central Forest-Steppe

of Ukraine
. . Average daily temperature, °C Precipitation total, mm
Vegetation period g™ T s [ sk | RE | ER ss sC SR RE ER
2003/2004 14.5 6.9 -1.3 9.8 16.8 0.8 112.0 146.1 67.3 98.3
2004/2005 7.6 8.9 -1.8 12.7 18.1 17.3 22.1 182.4 93.2 69.6
2005/2006 8.2 54 -3.0 114 18.1 47.0 11.2 238.8 74.7 196.3
2006/2007 8.7 4.2 -0.1 9.9 21.9 27.2 38.1 80.8 13.0 103.9
2007/2008 9.4 7.9 0.0 12.2 18.0 8.9 13.2 165.4 131.3 76.7
2008/2009 12.1 9.1 -0.6 11.3 19.0 6.4 8.4 227.1 6.1 1123
2009/2010 10.0 5.7 -4.5 12.0 20.2 31.2 42.7 211.8 61.2 95.5
2010/2011 14.7 8.1 -2.8 11.2 20.8 0.0 60.4 151.4 353 79.5
2011/2012 11.7 4.3 -2.1 14.9 19.9 704 5.8 152.7 71.6 63.2
2012/2013 16.7 9.2 -1.5 15.8 20.2 0.8 68.1 344.9 18.0 96.0
2013/2014 8.8 9.1 -1.3 10.1 18.8 0.0 13.2 54.3 91.2 142.0
2014/2015 9.2 6.4 0.1 12.2 19.5 0.0 35.6 183.6 43.7 123.9
2015/2016 7.2 4.3 -0.3 12.7 17.9 0.5 88.9 159.8 72.6 136.9
X 10.7 6.9 -1.5 12.0 19.2 16.2 40.0 176.8 59.9 107.2
Min 7.2 4.2 -4.5 9.8 16.8 0.0 5.8 54.3 6.1 63.2
Max 16.7 9.2 0.1 15.8 21.9 70.4 112.0 344.9 131.3 196.3
R(max-—min) 9.5 5 4.6 6 5.1 704 106.2 290.6 125.2 133.1
V, % 28.2 28.5 - 14.9 7.3 136.9 84.1 40.9 59.9 33.8

Note: hereafter: SS — sowing-coming-up; SC — sowing-vegetation cessation, CR — vegetation cessation-renewal; RE —
vegetation renewal — earing, ER — earing-ripening; X, min, max — average, minimum, maximum values, correspondingly;
R(max—min) — range of deviation; V — variation coefficient.

In over 13 years term of research, a significant variation of the average daily air temperature
(V =28.2 %) was observed in the period of sowing-coming-up and coming-up — vegetation cessation
(V =28.2 %), the range of deviation (min — max) 7.2 — 16.7 °C and 4.2 — 9.2 °C respectively. Average
variation (V = 14.9 %) was observed during the vegetation cessation — earring and minor one (V = 7.3
%) — during the earing-ripening stages.

The sums of effective temperatures (above 5 °C) varied similarly in interphse periods of growth
and development as well as during the entire period of winter barley growing season. The lowest vari-
ation (V = 1.0 %) magnitude (R = 166 °C) in this indicator was observed during the period from ear-
ing to ripening. On the average for 13 years, a very strong variation in the sum of effective tempera-
tures (V = 56.5 %) was observed from coming-up to the crops fall vegetation cessation phases.

Moisture supply is one of the main limiting factors affecting crop plants growth and development [16,
17]. The average long-term (2003/2004 — 2015/2016) amount of precipitation during the growing season of
winter barley crops was 400.2 mm and ranged from 262.9 mm (2006-2007) to 568.0 mm (2005-2006). Of
these, 176 mm (44.2 %) fell during the crops winter dormancy. The largest amount of precipitation during
the active growing season was observed in the earing — ripening interphase period — 107.2 mm (26.8 %).
Precipitation amount varied both in certain periods (V = 33.8-136.9; R = 70.4-290.6 mm) and during the
growing season as a whole (V = 21.4 %; R = 305.1 mm). This variability in precipitation influenced the
growth and development of crops significantly as well as the yield formation.

Being the main characteristics of a variety productive potential, yield is formed under the influence
of numerous environmental factors on the crop organism. The degree of manifestation of the genetic
potential is the result of interaction between the environmental conditions and variety genotype. Crops
live in constantly varying environmental conditions, and even in the same geographical site these con-
ditions are so changing that the foreground it is not a high genetic potential productivity of a variety
but the genotype ability to withstand the adverse effects of the environmental factors. Therefore, it is
crucial to select the best varieties from a large number of newly bred ones adapted to the conditions of
a particular area.
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Extreme changes in meteorological parameters and other abiotic factors require adequate function-
al reactions from a crop organism, which may or may not be realized due to cellular mechanisms of
adaptation to adverse environmental conditions a crop faces during the growing season. [18]

All physiological processes, in their ontogenesis, consist of specific biological events, chemical
and biophysical reactions chains that occur under the control of genes. A new epigenetic phenomenon
has been found out [19, 20]: if an environmental factor limiting a crop growth changes, the range and
the number of genes determining the same quantitative trait change as well. As M.I. Dzubenko [21]
points out two basic aspects stand out in the regulation of crop adaptive potential: genetic (change in
adaptive properties by genetic plant breeding methods) and epigenetic (which includes a package of
agro-environmental measures including the environmental conditions optimizing appropriate for varie-
ties adaptive features, agrocenosis design efc.), whose ultimate goal is to ensure stable growth of the
crop yield and quality.

Long-term (2003/2004-2015/2016) analysis of 22 varieties of winter barley yield reveals a credi-
ble contribution of genotype, vegetation year weather conditions and their interaction in the productiv-
ity level. However, the conditions of growth contribute 86.14 % to its overall dispersion (Table 2).

The yield varieties in the experiment ranged from 7.5 t/ha in 2003-2004 to 3.1 t/ha in 2010-2011.
This indicates that crops growing, including barley, is impossible without taking into account the cli-
matic characteristics of the zone and the crops biological requirements. Successful incorporation and
use of these two factors enables to fully develop the crop genetic potential and implement the existing
productive properties of the variety genotype.

Table 2 — Results of two-factor dispersion analysis of winter barley yield, 2003/2004-2015/2016

Factors contribution into
Factors SS d MS F Fos total dispersion, %
Genotype 84.76 21 4.04 138.40 1.57 4.96
Year 1472.64 12 122.72 4207.88 1.77 86.14
Genotype-year 135.59 252 0.54 18.45 1.19 7.93
Error 16.68 572 0.03 - - 0.98
Total 1709.67 857 - — - -

Note: SS — sum of squares, df — degree of freedom number, MS — mean square, F — Fisher criterion value, Fys —Fisher
criterion critical value.

It is the environment that conditions assessing the breeding material at all stages of the selection
process from the very beginning to obtaining generated new varieties, aiming at identifying genotypes
adapted to the adverse effects of biotic and abiotic environmental factors. Therefore, evaluation of
breeding material at different seeding time, in terms of global climate change, is one of the important
methodological approaches and ecological genetics and adaptive selection.

The maximum average yield (5.18 t/ha), in 2012-2013 experiment year was obtained under the
first sowing term, slightly lower one — 4.98 t/ha, was obtained in the second term. A significantly low-
er yield was received in the third and fourth sowing term plots — 4.37 and 4.13 t/ha, respectively.

Heavy lodging of plants, especially in the first two crops sowing terms, was observed in 2013-
2014 vegetation year, which affected significantly the yield level. As a result, the maximum average
yield on all lines was obtained under the third sowing term — 4.83 t/ha, the minimum — under the first
one (3.93 t/ha). Maximum yield was obtained in 2014-2015 under the second sowing term — 6,33 t/ha,
and the lowest one — in the fourth (5.08 t/ha).

The data clearly show a significant variation in the conditions of the growing season in different
years in the central steppes of Ukraine, which is manifested through different levels of breeding lines
yield. Varied sowing terms increase this variation significantly. Each biotype is characterized through
a certain response to environmental conditions in which its reaction norm is manifested. It is important
for the breeder to know the value of genotypic variability of productivity quantitative traits, i.e. its
genotypic variance, to select successfully the best genotypes for adaptability. Some approaches which,
along with the calculation of mathematical and statistical indicators, enable to visualize the distribu-
tion of genotypes and media in 2D or 3D space have been widely used lately to analyze the genotype-
environment interaction [22, 23, 24, 25]. Dispersion analysis of AMMI model showed the most signif-
icant contribution of the environmental conditions to the dispersion (66.5 %) (Table 3).

28



Arpobionaoris, 172017

Table 3 — Results of dispersion analysis of AMMI model of winter barley breeding lines yields, 2012/2013 — 2014/2015

Factors SS PORCENT DF MS F
ENV 260.521 66.457 11 23.684 667.239*
GEN 62.119 15.846 14 4.437 125.005*
ENV*GEN 69.375 17.697 154 0.450 12.692*
PC1 34.719 50.046 24 1.447 92.321%*
PC2 16.710 24.087 22 0.759 48.473*
PC3 7.537 10.864 20 0.377 24.048%*
PC4 3.815 5.499 18 0.212 13.525%*
PC5 3.075 4.432 16 0.192 12.264*
PC6 1.902 2.742 14 0.136 8.671*
PC7 0.987 1.423 12 0.083 5.251
PC8 0.289 0.418 10 0.029 1.849
PC9 0.227 0.328 8 0.028 1.814
PC10 0.065 0.093 6 0.011 0.688
PCI11 0.047 0.068 4 0.012 0.753
PC12 0 0 2 0 0
Residuals 12.778 0 360 0.035 -

Note: ENV — environment, GEN — genotype, ENV*GEN — genotype-environment interaction, SS — sum of squares,
PORCENT - share of contribution into the variation, %; DF — degree of freedom number, MS — mean square, F — criterion,
PC1...PC12 - principal components, *reliable for 0.01 % sampling significance.

Genotype and the genotype-environment interaction had a much lower effect — 15.8 and 17.7 %
respectively. The first two principal components (PC1, PC2) make 74.1% of genotype-environment
interaction. AMMII biplot (Fig. 1) represents the variance of the main additive effects of genotype
and the environment (average yield), which make the horizontal axis and the variance of multiplicative
effects of the genotype-environment interaction located on the vertical axis (the first basic

component). It allows to analyze graphically the dispersion of genotypes, environments (experiment
years) and the interaction between them.
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Fig. 1. AMMII biplot — distribution of genotypes and environments in coordinates: principal
component 1 (Factor 1) and the average yield of genotypes and environments (YLD), 2012/2013 — 2014/2015.
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Figure 2 presents AMMI2 biplot of multiplicative interaction genotype-environment effects in the
coordinates of the first (PC1) and second (PC2) principal components. It is possible to visualize the
clustering of samples and environments and to assess which of the environment was the best for a spe-
cific genotype, i.e. the conditions under which the genotype formed the highest productivity.
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Fig. 2. AMMI2 biplot — distribution of genotypes and environments in the coordinates
of the first two principal components, 2012/2013 — 2014/2015.

Natural selection, as part of the selection process is based on organisms competition, i.e. on the in-
dividual elimination. The creative role of natural selection is displayed in the interaction of organisms
and varying environmental factors. That is, evolutionary patterns make the basis of the selection pro-
cess and are that are implemented through natural selection. Natural selection keeps most adapted
forms while human artificial selection is oriented towards selecting the most economically valuable
genotypes on certain breeding programs. Therefore, individual selection of adaptive forms is carried
on the results of natural selection.

The first two principal components (Axis 1, Axis 2) of GGE biplot analysis explain 80.98 %
of the genotype-environment interaction. Genotypes GGE biplot ranking in relation to the so-
called "ideal" genotype, which is a middle of centric circles (Fig. 3), demonstrates the superiority
of G 2 breeding lines (Pallidum 4857), G3 (Pallidum 4816) and G7 (Pallidum 4659). The remain-
ing genotypes were significantly inferior to the abovementioned in terms of productivity level
manifestation and its stability.

The interaction of environmental and physiological systems is based on the fact that any physio-
logical object is part of the environmental one. Each physiological object functions within the spatial
and temporal heterogeneity defined by a higher rank object, thereby energy and substances flow is car-
ried in the body that calls for its viability.
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Fig. 3. Breeding lines ranking with respect to a hypothetical ""ideal" genotype,
2012/2013 —2014/2015.

Therefore, as a result of the analysis of 14 breeding lines the following three lines were selected:
Pallidum 4857 (Osnova/Mironovskiy 87) Pallidum 4816 (Luxor/Mironovskiy 87) and Pallidum 4659
(Erfa/Radical//Kromoz), which significantly exceeded the others in terms of yield and stability. The
received data indicate good homeostasis of their genotypes under varying conditions of vegetation.
Each plant cell has a complete set of genes required for ontogeny, but only the genes required for the
organism growth and development are active in a particular time. The existence of genes activity epi-
genetic regulation mechanisms causes basic adaptive reactions, which are stages in the chain of geno-
type hereditary implementation and, consequently, are displayed in quantitative and qualitative fea-
tures specific to a particular genotype. Barley selection can be carried out on any trait and characteris-
tics of the crop: morphological, physiological, biochemical, ontogenetic, resistance to environmental
stressors, adaptive and other characteristics. Growth, development and morphogenesis are so closely
related to each other that they should be considered only in the complex. Growth as an integral process
is one of the leading processes in the implementation of an organism genetic program that provides its
morphogenesis and ontogenetic development.

The regulatory system consists of plant genetic apparatus, biological rhythms, cell membranes, en-
zyme systems, ions and phytohormones. It is characterized by high sensitivity to various physical and
chemical factors. All physiological processes consist of specific biological events, chemical and bio-
physical chain reactions that occur under the control of genes. All features and properties of crops can
be found at the morphological, physiological, genetic, biochemical, environmental, etc. levels. Due to
the integrity of living systems, their structural and functional levels are interconnected that enables to
assess one system through the others. However, insufficient study of these connections at the ultimate
stage of the traits manifestation, especially at the level of their determination (genetic and epigenetic)
and formation hinder the fullest use of the detected patterns in the selection.

Conclusions. 1. The combination of different sowing terms and AMMI and GGE Biplot
analysis in the final stages of the selection process enables to characterize in detail and differen-
tiate breeding lines not only by the average yield, but by reacting to changing growing condi-
tions as well.
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2. Three promising lines, Pallidum 4857, Pallidum 4816 and Pallidum 4659, with the best combi-
nation of yield and stability were selected.
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Cesieknusi sYMeHsi 03UMOIr0 JUIsi o0ecriedeHHsl CTA0UIBLHOIO NMpou3BoAcTBA 3epHa B LleHTpanbHoii Jlecoctenn
YxkpauHbl

C.II. BacuabkoBckuii, B.M. I'yn3enko

Wnentndukanus reHeTHIecKol CTaOMIBHOCTH U aJalTalliy COPTOB PACTEHHH, B TOM YHCIIE U STIMEHSI 03UMOT0, OUCHb
Ba)KHBI JJIS CEJICKIUOHHBIX NporpamM. IIpuBenensl pe3ynpTarsl MHOroaetHux (2003/2004 — 2015/2016 rr.) uccinenoBaHuit
S[UMEHSI 03UMOro B MupoHOBCKOM uHCTUTYTE HiueHunsl umenu B.M. Pemecna HAAH. YcraHOBIEGH ypOBeHb MPOSBICHUS
YpOKalHOCTU SUMEHS O3UMOI0 B 3aBHCUMOCTH OT BapbHUPYIOIIUX MOTOJHBIX yCIOBUM Bereranuu B Jlecocrenu YKpauHbL.
Jokazano, yto ucnons3oBanne AMMI u GGE biplot Mozeneil naeT BO3MOXHOCTh OCYIIECTBIIATH YINIyOIEHHYIO OLICHKY
B3aHMOJIEHCTBUS TE€HOTHII-CPEla YPOKAHHOCTH T€HOTHUIIOB SUMEHST 03MMOTO IIPU PA3HBIX CPOKAX CeBAa M OTOMPATh JIydIIne
0 YPOXKaHOCTH U CTAOMIBHOCTHU CEJICKIIMOHHbIE JIMHUM.

KiroueBble cjioBa: ssuMeHb 03UMbIA, reHoTHI X cpena AMMI, GGE biplot, cTaOHiIbHOCTS.

Winter barley selection in steady grain production provision in the Central Forest-Steppe of Ukraine

S. Vasylkivskyi, V. Gudzenko

Identification of genetic stability and adaptation of crops varieties, including winter barley is rather important for breed-
ing programs. The paper reveals the results of long-term (2003/2004 — 2015/2016) winter barley studies conducted in My-
ronivka Institute of Wheat named after V.M. Remeslo, NAAS of Ukraine.

The level of winter barley yields manifestation depending on the varying weather conditions of vegetation in the Forest-
Steppes of Ukraine was determined. It was proved that the use of AMMI and GGE biplot models made it possible to carry
out profound estimation of genotype-environment yield interaction for winter barley genotypes under different seeding time
and select the best ones in terms of yield and breeding lines stability.

Key words: winter barley, genotype x environment interaction, AMMI, GGE biplot, stability.
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EKOJIOTTYHUI CTAH YOPHO3EMY THUIIOBOI'O
3A PI3BHUX CUCTEM OCHOBHOI'O MEXAHIYHOI'O OBPOBITKY
B OPTAHIYHOMY 3EMJIEPOBCTBI

HaiiBuiia akTHBHICTh iHBEpPTa3W, ypeasH, HETrigporeHasH i Moii)eHONIOKCHAa3i OPHOTO MIapy YOPHO3eMY THIIOBOTO
criocTepiranacst 3a MiJIKOTO JIMCKOBOr0 00po0iTKy. Bijibli Bucoka akTuBHICTH (ocdaTasu, mepokcHaasy i Katauasu — 3a Iio-
CKOpI3HOTO 00pOOITKY. I3 3MEHIIEHHSIM IHTEHCUBHOCTI 00pOOITKY MpOTea3Ha aKTHUBHICTH OPHOTO MIAPy IPYHTY 3HIKYETHCS.
3a MIJIKOTO AUCKOBOTO 0OpOOITKY JIOKATi3alist pOCIMHHUX pemTok y BepxHii (0-10 cMm) gacTHHI OpHOTO IMIApy CIPUYHHSE
IiBUIIECHHS (pepMEHTATHBHOI aKTHBHOCTI YOPHO3eMy TUIOBOTO. HalfHI K41 IOKa3HUKH iHBEpTa3HOI, ypea3Hoi i mpoTeasHol
aKTHBHOCTI OPHOTO IIapy IPYHTY BiaMideHi 3a Oe3nosmneBoro oopo0Oitky. HaliBummii koedilieHT HarpoMaKeHHsI TyMycCy
3a MIJIKOTO AUCKOBOT'0, HAHHIKYHUIT — IIIOCKOPi3HOTO 00po6iTKy. MiKpoopraHi3miB, siKi CIIOXKHBAIOTh MiHEPaJIbHI 1 OpraHiuHi
(bopmu a3oTy, HaibiNIbIIE 3a MIJIKOTO JUCKOBOTO, HaliMeHIne — 3a Oe3nonuieBoro o6podiTky. Koedimient nexorpoduocti
HAWHIWKYHHT 32 6e310IMIeBOro 00poOiTKy, HAaBHIIUIA — 32 PI3HOTTHOMHHOT OpaHKH.

3a audepeHiiioBaHoOro i MIIKOTO OCHOBHOTO 00pOOITKY IpYHTY B CiBO3MiHi cO0IBapTIiCTh | T CyX0i pEYOBHHH YpOXKAIO
HIDKYa, a piBeHb PEHTa0IBHOCTI 1 Koe(illieHT eHepreTHYHOi eeKTUBHOCTI BHINI, Hi* Ha KOHTpoui. HaifHmk4a cobiBapTicTh
1 T cyxoi pe4oBHHHM, HaWBUII MOKA3HUKU PiBHS PEHTAOEIBHOCTI 1 KoedilieHTa eHepreTHaHol e()eKTUBHOCTI 32 OCHOBHOTO
00pO0ITKY IPYHTY B CiBO3MIiHI JICKOBOIO OOPOHOIO.

KunrodoBi cioBa: Gpepmenty, MikpoopraHizmu, 6i0oriuHa akTUBHICTB, TPYHT, 00pOGITOK, IPOXYKTUBHICTS.

IMocTtanoBka npodaemu. Bigomo, mo 6i0yoriYHUME KaTalli3aTopaMu MEepeTBOPEHb POCIUHHUX i
TBapUHHUX PEIITOK € TPYHTOBI hepMEHTH. AKTHBHICTH ()EPMEHTIB BIATBOPIOE IHTEHCHUBHICTH 1 CITPS-
MOBaHICTh OiIOXIMIYHHX MPOIECIB B IPYHTI i MOXxe OyTH iHIMKATOpoM craHy #oro 6iotu. IpyHTOBI
(hepMeHTH € HalOIIBII CTAIOI0 CKIAJ0BOI0 YaCTHHOIO 010JI0TIYHOI aKTUBHOCTI IPYHTY. 3aBASKH PSITY
rizpomiTHYHuX QepMeHTiB BilOyBaeThCS MiHEpai3alis CKIAAHAX OpPTraHiYHUX CHONYK IPYHTY. AKTH-
BHICTb JISSIKMX 3 HUX XapaKTepU3ye HaIpyTy MpOLECiB Tigpoizy OinKiB, ByriaeBoais, Gocdopopraniu-
HUX CIOJYK Ta 1HIIUX MPOAYKTIB PO3KIATy OPTaHIYHUX PEIITOK.

3anexHICTh aKTUBHOCTI iHBEpTa3H BiJ BMICTY OpPraHiuHOi PEYOBMHH y IPYHTI HAyKOBII MOSICHIO-
I0Th TIOCTIHHOIO HAsIBHICTIO ()EPMEHTY y BIIMEPJIUX POCIUHHUX pemTkax [1].

AKTHBHICTh KaTajla3d Ta 1HBEPTA3W JO3BOJIIE OXapPaKTEPH3YBaTH IHTCHCUBHICTH BOX IPOIICCIB: JH-
XaHHS IPYHTY 1 IEPETBOPEHHS B HHOMY CIIOJYK BYIJICLIO. [HTEHCUBHUIA PO3BUTOK MiKpOO1OJIOTIUHEX 1 (e-
PMEHTaTUBHUX MIPOLIECIB Y IPYHTI MOKE PU3BECTH A0 Ay’KE MIBUIKOI MiHEpaizalii OpraHiqHoOi peYOBHHH
1 0cO0IMBO TyMYCy, @ OTXKE, 10 HEMPOIYKTUBHHUX BTPAT a30TY TA IHIIHMX TOXUBHUX PEUOBHH.

Ha cphoromHi eKoJIoTiuHU IMITEpaTHB MOTPeOye TMONMTYKY HOBUX ITiIXO/IB OIIHKY CTaHy ¥ JuHAMI-
KM PO3BUTKY IPYHTOBOTO CEPEJOBHUIA i3 3aIydYeHHAM MiKpOoOioMOTiYHUX MOKa3HUKiB. BoHU € Oinbin
YyTIMBUMH, 3IaTHUMH aJeKBATHO XapaKTepH3yBaTh (i3i0JOTIYHUI CTaH I'PYHTY, TOMY MOXYTh BH-
CTYyTIaTH HOTO iHaUKaTOpamu [2].

AHaJji3 ocTaHHIX Zoc/IiKeHb i myOaikaniii. Y HayKoBil JiTepaTypi MaroTh Miclie TIOBiJOMICHHS
po Te, 10 32 OE3MOINIEBOT0 00POOITKY criocTepiraeTses AudepeHLialis OpHOro mapy 3a MOoKa3HH-
Kamu 010JI0T19HOI aKTHBHOCTI BXKe y mepiti 3-5 pokiB Woro 3actocyBaHHs [1].

VY nmocnigax O.A. Lroka Oe3nonuueBuii 0OpoOITOK BIPOAOBXK OJHOTO POKY MOMITHO HE 3PYIINB
piBHOBary MikpoOionoriuaux mpouecis. [licnst 1BopidHOro HOro 3acTOCyBaHHS MOYaO HPOSIBISTHCS
JesKe TIPUTHIYEHHS MIKPOOHUX TPYTI, SKi 3a0e3MeUyBaIM POCTMHH JOCTYITHAMHE TTOKHBHUMH PEYOBH-
Hamu. Yepes 6 pokiB MpoBeACHHS A0CHiaAy 010JI0Ti4HI MPOLECH CYTTEBO YHNOBIILHUIMCH 38 00POOITKY
TpyHTY 0e3 mepeBepTaHHs cKuOu. OmHIEI0 3 MPUYHH 3MEHIICHHS MIKpOOiOJoTidHOI aKTHBHOCTI 3a
0e3monuIeBoro oOpoOITKyY €, Ha JYMKY BYEHOTO, 3HIKCHHS aMILIITYIU KOJIMBaHb TEMIIEPaTypH IPyH-
Ty, a, OTXe€, 1 IHTEHCHUBHOCTI MOBITPOOOMiHY MK IpyHTOM 1 atmMocdeporo [3].

VY nocmigax mochigoBaukiB M.K. Illukynu 3a 3apoOKd OpraHIiYHOI PEYOBHHH Y BHUTIIAII THOIO,
COJIOMH, CHJEPATiB Ta POCIMHHUX PEIITOK IUIYTOM Yy HIDKHIO YaCTHHY OPHOTO IIapy, Ae QyXe Malo
MiKpOOPTaHi3MiB, CIIOCTEPIraeThCs MOTIPIICHHS MOKUBHOTO PEKUMY BHACTIIOK HU3BKOI 01070T14HOT

© Manyenxo O. b., lpumaxk I. JI., llanuyenko I. A.., 2017.
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aKTHBHOCTI MIHOOKHX TIapiB IpyHTY [4]. B mocmimax bimonepkicskoro HAY moka3aukn 010XiMigHHX
MPOIIECIB y TPYHTI BKa3ylOTh HA CIPHUSTINBI YMOBH I'PYHTOYTBOPEHHS 32 MIJIKOTO 00poOiTKY [5].

Y Oarathox HaykoBux mmyOmikamisx omHoaymiliB M.K. Illukynu 3 HamioHanpHOTO YHIBEpCHTETY
OiopecypciB i TPUPOJOKOPUCTYBAHHS YKpPATHU BiAMIYA€THCS HECYMICHICTh MPUPOIU IPYHTY 1 TIIHO0-
KO1 OpaHKH, 3a MPOBEIEHHS SIKOi CTBOPIOETHCS IIOKOBUII CTaH AJIsl IPYHTOBOI 010TH, KOJU aepoOHi Mi-
KpPOOPraHi3MHu 3 BEPXHBOT'O IIapy IPYHTY 3a0pPIOIOTHCS IUIYTOM B aHaepoOHI YMOBH 1 THHYTh, a aHae-
pPOOHI MOTPAIUIAIOTH HAa TIOBEPXHIO 1 TAKOXXK THHYTH, aJiec BXKE BiJl KUCHIO. A TT030aBUTHUCS TAKOTO IIIO-
KOBOTO CTaHy, HaBiTh 32 BIPOBA/PKCHHS IPYHTO3aXUCHUX TEXHOJIOTiH, MOXKHA JIAIIE Yepe3 YOTHPH—
I STh pokiB. Y gocnigax nocnigoBHukiB M.K. Illukynu 3a riamGokoi opaHKH BTpadaloThCs TPU acolia-
THBHHUX TPYIH MiKPOOPTaHi3MiB i3 IECTH, sIKI OYJIM B MUIMHHUX TPYHTaX 1 BIAMOBITANIH 32 31aTHICThH
TPYHTY IO CAaMOPETYIIAIii. BiTHOBUTHCH IIi TPYITH MOXYTh depe3 BiCIM—ICB’ SITh POKIB BUKOPHUCTAHHS
0€e3MoJIMIIEBOr0 OCHOBHOTO 00pOOITKY IpyHTY [1].

HayxkoBii YMaHCHKOTO HAIlIOHATBHOTO YHIBEPCHUTETY CaJliBHUIITBA BKA3YIOTh, 1[0 TITUOWHA OpaH-
KH, a 3BIJICH 1 TNIMOWHA 3arOpTaHHS B IPYHT POCIMHHHUX PEIITOK IMIIECHUITI 03UMOT IOMITHO HE BILTHBAE
Ha IHTEHCUBHICTH LETIONIO30PYHHIBHUX MIKPOOPraHi3MiB y Pi3HHX YaCTHHAX OPHOTO LIapy IPYHTY.
JloCHiTHUKH CTBEPUKYIOTh, IO 31 3MEHIICHHSAM TIMOWHHU 350J1eBOT OpaHKHM 0i0JIOTiYHA aKTHUBHICTh
TPYHTY HE TOTIPITYETHCS, a SKIIO 1 CIIOCTEPITraTUMEThCS 3HMKEHHS, TO HE HACTLIBKH, 00 HETaTHBHO
BIUTMBATH Ha 3a0€3MeUeHHs BUPOIIYBAHUX POCIHH JOCTYMTHHMH (hOpMaMH OCHOBHHX CIIEMEHTIB YKHB-
JIeHHs [6].

Ha cporosHi 3amuImaeThCsl AUCKYCIHHIM 1 TUTaHHS 1100 BIUIMBY Pi3HHUX CIIOCOOIB OCHOBHOTO 00-
pPOOITKY TPYHTY Ha aKTHBHICTH XKUTTEMISUTBHOCTI KOPUCHUX MIKPOOPTaHi3MiB B OpHOMY Imapi. Ko
B.P. Binbsmc me Ha moyatky XX cT. JaB MiKpoOionoriyne oOrpyHTYBaHHSA AOLIBHOCTI KyJIbTypHOT
OpaHKU 3 MEePEeBEPTaHHIM CKHOU, TO B JAPYTiH MOJOBUHI IILOTO XK CTOJITTS TaKe K OOTPYyHTYBaHHSI, aje
HEJOIUIBHOCTI boTo arpo3axoxy 3podus M.K. Illukymna, peKOMEHIYIOUN MaiKe MTOBCIOHE 3aCTOCY-
BaHHs Oe3monuIeBoro oopodiTky. Ha choromHi HeBeNnMKMiA 3arai AOCHTITHUKIB MPUTPUMYIOTHCS TIO-
noxxeHHs: B.P. BinbsMmca, 3nauna yactura — M.K. [llukynu, ane OUTbIICTh BBXKAIOTH, IO OioJOTiYHA
AKTHBHICTB ITPYHTY BU3HAYAETHCS MMEPEBAKHO MTOTOAHIME YMOBAMH POKY 1 6€3mocepeIHh0 BOJIOTICTIO
Ta TEMIIEPATYPOIO IPYHTOBOTO CEPEIOBUINA, HIK 3aX0JaMH, 3ac00aMH, CITOCOOaMH 91 TITHOMHOIO 00-
poOiTKY [4].

I3 BucHoBky M.K. Hlukynu Ta HOTo MOCTiTOBHUKIB CTOCOBHO «IITIOKOBOT Teparii» IPyHTOBUX MiK-
pOoOpraHi3MiB 3a KyJbTypHOI OpaHKH BUILIMBAE ICTOTHE 3HIKEHHS YHUCEIHHOCTI KOPUCHUX MIKpPOOp-
TaHi3MiB 3a IMOJIUIEBOTO OOpOOITKY Ta 30LIBIICHHS iX KUTBKOCTI 32 TUIOCKOPI3HOTO PO3MYIITyBaHHS.
[IpoTe pe3ynbTaTy MiKpOOiOIOTIYHUX AOCTIIKEHD PALY HAYKOBLIB BKa3yIOTh Ha MPOTHIIEKHE [I].

Benukwuit 3aran BUeHUX BKa3ye, IO 3a OC3IMOJIMIIEBOTO0 00pOOITKY OiojoridHa aKTUBHICTH TPYHTY
3MEHIIYETHCS, @ B CKJIaai MIKpOOHOTO IIEHO3Y 3pOCTa€ dacTka (aKkyIbTaTHBHUX aHACPOOHHMX OakTe-
piii, B pe3ynbTaTi 4oro MikpooOionoriyne pyHHyBaHHsI CBIXKOT OpraHiqHOi PEYOBUHH YHOBIJIBHIOETHCS,
a koedirieHT rymidikarii 30inbmyerscs [7, 8, 9].

3a 6e3moaunIeBoro 06podiTKy, 0COOIUBO MIIKOTO, B OPHOMY ITIapi YOPHO3EMY THIIOBOTO BaXKKOCY-
TJIMHKOBOTO TTOMITHO 3MEHIIIYEThCS 3arallbHa KUIBKICTh KOPUCHUX OakTepiil, siki OepyTh y4acTh y Iie-
PETBOPEHHI OpPraHiYHUX a30TUCTHUX PEUOBHH, IO MPU3BOIUTH J0 3HWKCHHSI TOKA3HWKA MiHEpalli3allii,
TIOPIBHSAHO 3 OpaHKO0. KUTBKICTh MIKPOCKOTIYHHMX TPHOIB 3a OE3MOIHMIICBOTO OOpOOITKY, HABIAKH,
3HayHO TiABUINyeThCs [10].

TpuBanuit a00 cucTeMaTHYHUI MiHIMaTbHUKA 0OPOOITOK B CIBO3MiHI 3yMOBIIIOE OLIBII KOHTPACTHY
010JIOTIUHY aKTHBHICTh y BEPXHIM 1 HWKHINA YaCTHHAX OPHOTO IIapy IPYHTY, TOPIBHSIHO 3 OPAHKOIO
(TIepioUIHOI0, TPUBAJIO0, TTOCTiHHOO) [11].

VY nocnigax HamionansHOro yHiBepcUTETY 0i0pecypciB i MPUPOAOKOPUCTYBaHHS YKpaiHU HA YOPHO-
3eMi TUTIOBOMY MaJIOTYMYCHOMY ITOJIUIICBO—TIIOCKOPI3HHUIA Ta ITIOCKOPI3HUM 00pOOITKH, TIOPIBHSHO 3 M-
(hepeHITiifOBaHNM, Y THITOBIHM MECATUMUTHHIN 3epHOIPOCAITHIN CIBO3MIHI CTUMYITIOBAJIM aKTHBHHM PO3BH-
TOK B TPYHTOBUX MiKpoopraHi3miB y BepxasoMy (0-10 cM) mapi rpyHTy. 32 1iux oOpoOiTKiB 1ie# 1map 3a-
nviIaBcs OibLI 30aradyeHrM MIKpOOpraHi3MamMH BIOPOAOBK BCHOTO BETETALIIMHOrO mepioay. 3a II0CKopi-
3HOTO Ta MTOBEPXHEBOT'O 0OPOOITKIB HIHKHS YaCTHHA OPHOTO TIapy 301 THIOETHCS Mikpoditoporo [12].

Merta pociiTzKeHHS — BCTAHOBHUTH BIUTUB PI3HUX CUCTEM MEXAHIYHOTO 0OpOOITKY TPYHTY Ha ¢e-
PMEHTaTHBHY 1 MiKp0oOi0JIOTi4HY aKTUBHICTh YOPHO3EMY THIIOBOTO Ta MPOIYKTUBHICTBH MOJILOBOI CIIe-
IiaJli30BaHoOI 3epHOMpOocanHoi ciBo3Minu B [IpaBobepesxHomy Jlicocrerry Ykpaidm.
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Marepian i Meroauka aocjailkeHb. ExcrieprMeHTanbHa poOOTa IMPOBEACHA B CTAIllOHAPHOMY
NoNBOBOMY Aociifi Bipogoxk 20132015 pp. Ha nocnizHomy momi binonepkiscskoro HAY B 3epHOMpO-
CaIlHiM CIBO3MiHi.

[pyHT mix [OCTIOM — YOPHO3eM THIIOBUM TIJTIMOOKMI MAJOTyMYCHHHM, KPYHMHOIMIYBATO-JIETKO-
CYIJIMHKOBHUI Ha KapboHaTtHOMY Jjieci. B opaomy (0-30 cm) mapi BmicT rymycy cranoBuTh 3,48 %, a30Ty —
0,243-0,342, pyxomux ¢opm dochopy — 132, 0bmiHHOTO Kajiiro — 89 MI/KT abCOMIOTHO CYyXOTro IPYHTY.

depMeHTAaTHBHY aKTHUBHICTH TPYHTY BH3HAYAIM 332 METOJAMH, BUKJIaeHIMH Y nparsax B. @. Kympe-
Buua, T. O. llepoaxosoi, A. I1I. Tancrana, ®. X. XazieBa, YMCEIbHICTP OCHOBHUX EKOJIOTO-TPO(MIUHIX
IPyI MiKpOOpPTaHi3MiB — METOZOM BHCIBY IPYHTOBOI CyCIeH31l Ha CTaHAApTHI MOXKBHI cepemoBuia [13].

B nocnizi BUB9amy 9O0THPH CUCTEMH OCHOBHOTO OOpPOOITKY TpyHTY (Tad. 1).

Tabmuns 1 — CucreMu 0CHOBHOTO 06pPOGIiTKY IPDYHTY B ciBO3MiHi

BapiaHaT 00po0iTKy IpyHTY
Ne CitbchKOrocnoaapebka 1 . 2 . 3 . . 4 .
Hons KyJIBTYpa B CiBO3MiHi TOJIALICBHUI 6e3HOJII/IL'[eBI/II/I nudepeHii- MIJIKHH 3 TIepioand-
(KOHTPOJIb) (IJI0OCKOPi13HUI) MOBaHMIA HOIO OPAHKOIO
I'nubuna (cM) i 3axoau 06poOITKY
1 I'opox 16-18 (0.) 16-18 (ru1.) 16-18 (0.) 10-12 (1. 6.)
2 [Tmennns o3nma 10-12 (1. 6.) 10-12 (1. 6.) 10-12 (1.6.) 10-12 (1. 6.)
3 I'peuka 16-18 (0.) 16-18 (11.) 16-18 (1u1.) 10-12 (1. 6.)
4 Kykypyaza Ha 3epHO 25-27 (0.) 25-27 (11.) 25-27 (0.) 25-27 (0.)

5 SlumiHb sipuit 20-22 (0.) 20-22 (11.) 20-22 (1) 10-12 (1. 6.)

IIpumirtka: 0. — opaHka; 1. — 00pOOITOK INIOCKOPi30oM; II. 6. — 00pOBITOK JHUCKOBOIO GOPOHOIO.

IoBTOpHICTH JOCTIAY — TPHPa30Ba, PO3MILIEHHS TIOBTOPEHb HA IUIOMII — cucTeMaTiyHe. OpaHKy BU-
koHyBajM turyrom [1JTH-3-35, Ge3nonuiieBuit 00pobiTok — miockopizom KIII-250, minkuii 0OpoOiTOK —
TCKOBOIO OopoHoto bJIB-3,0. Hopma mopigaoro BHeCEHHS THOO Ha 1 Ta ciBo3MiHHM — 8 T/Ta.

OcCHOBHi pe3yabTaTH HOCTiI:KeHb. 3a MIIKOrO JUCKOBOTO OOPOOITKY JIOKami3alis pOCIMHHHUX
pemTok y BepxHiH (0-10 cM) gacTrHI OpHOTO mapy 3ade3nedye miABUIICHHS aKTHBHOCTI iHBEpTa3H Ha
8-18 %, mopiBHsIHO 3 opankoro Ha 20-22 i1 25-27 cM. [uBepTaszHa x akTuBHICTH HIDKHIX (10-20 1 20-30
CM) YacTWH OpHOro mapy BignosigHo Ha 4-10 1 15-28 % Bua 3a 00poOITKY IPYHTY IUIYTOM, HiX
Ba)KKOIO JIUCKOBOIO OOpOHOI0. B 1ijoMy X MO CiBO3MiHI aKTUBHICTh 1HBEPTA3U OPHOTO IIApy IPYHTY
3a qudepeHIIiHoBaHOIO 1 MIJIKOrO AMCKOBOTO 00poOITKIB BiamoBiaHo Ha 1,3-1,5 1 3,1-7,3 % Buina, Hix
3a PI3HOTIMOWHHOTO TOJHUIIEBOr0 00pOoO0iITKY. 3a Oe3mosuIieBoro 00poOiTKy el MOKa3HUK BUSBUBCS
Ha 1,3-1,5 % HmwK4YMM, HiXK HAa KOHTPOJI (Tao. 2).

Tabmuis 2 — 3MiHa aKTHBHOCTI IPYHTOBHX (hepMeHTIB OPHOI0 MIAPY YOPHO3eMY THIIOBOTO 3aJ1€:KHO BiJ cHCcTeM
OCHOBHOT0 00p00iTKY B CiBO3MIiHI

e |88 |2Ss| o5 |.T8 HOTbe” | eporc-
5 @ > E 9 I E E‘ = g Z 5 HOJ- as3a o
| 2z 3E |Zes] 52| i | Nmon foxenuusal M Ioepinicur
BapianTu 06po6iTky SEL 2B 5 =1 >3 2SS% |752 %2 evxOro HarpoMas-
IPYHTY g g (;' ig " § ) 2 Sg 8 gf = § & r y;(T 3a| MT TYPIypr amiHy | JKEHHA
g« 5 ® §2 % § g 3 8 E‘ 5 E z pyl x?sl Ha 100 r rpyHTy rymycy
Eg Sg é’*é& GS :tg-g 3a 30 xB
[onuuesnii, (KOHTPOJIB) 9,12 2,48 107 0,7 0,137 2,12 49 102 48
Eg;?;f;%e“““ (moc- 9,00 240 | 102 0.8 0,136 2.21 50 111 45
JudepenniiioBannit 9,24 2,56 105 0,7 0,140 2,10 52 104 50
Minkunit 9,40 2,63 104 0,7 0,143 2,08 58 107 54
HIPO,05 0,37 0,11 3,2 0,1 0,021 0,03 5 3 2

AKTHBHICTh KaTaja3u 3a AUQPEPEHIIIHOBAHOTO 1 MIJIKOTO OOpOOITKIB B CiBO3MIiHI BiAIMOBIAHO Ha
0,9-1,311,9-3,0 % nmxuya, a 3a IIOCKOPI3HOTO po3myIieHHS — Ha 4,2-6,7 % BUINA, HIX Ha KOHTPOJTI.

AxkTtuBHIcTh ypeaszu BepxHboi (0-10 cMm) wactTunu opHoro mapy Ha 10-20 % Buma 3a Minkoro o0-
pobiTKy, Hix 3a opaHkH. 1110  crocyerses cepeannoi (10-20 cm) 1 ocobmmBo HIKHBOI (20-30 cMm) Ja-
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CTHH OPHOTO IIIapy, TO TYT CIIOCTEPirajgach 3BOPOTHA 3aKOHOMIPHICTh. B ITITOMY X 1O CIBO3MiHI aKTH-
BHICTb ypea3Hu OpPHOTO IIapy 3a Iu(epeHIiHOBAaHOr0 1 MIJIKOTO TUCKOBOTO0 0OpOOITKiB BiIMOBITHO HA
3,2-4,7 1 6,0-7,4 % Buna, a 3a TUIOCKOPI3HOTO PO3MyIeHHs — Ha 3,2-3,4 % HwK4a, HiXK Ha KOHTPOJII.

JluckoBuii 06po0ITOK, MTOPIBHIHO 3 OPAHKOIO, CIIPHIMHSIE TIOMITHE ITiABUIIICHHS MTPOTEa3HOI aKTH-
BHOCTI BepxHbOi yacTuau (0-10 cMm) opHOro mapy rpyHTy. BiaMiueHO 3Ha4HO BHILY MPOTEa3Hy aKTH-
BHICTh HXHBOI yacTuHH (20-30 cM) OpHOTO IIapy YOpHO3EMY THUIIOBOTO Ha AUISHKaX, 00pOOJIeHHX
ITyTOM, HIJK JJUCKOBOIO OOPOHOTO.

I3 3MeHIIeHHAM IHTEHCUBHOCTI MEXaHIYHOTO 00pOOITKY B CiBO3MiHI IIPOTEa3Ha aKTHBHICTH OPHO-
O Iapy IPYHTY 3HHXKY€ETHCA. 3a MIIKOTO 00poOITKY 11eii moka3HuK 0yB Ha 4,7-8,2 % HWX4YNM, HIXK Ha
KOHTPOTI.

AxTuBHICTh (ocarazu Oyina MPaKTHYHO HA OJHOMY PIiBHI 3a MOJMIIEBOTO 1 AU(epeHIiHOBAHOTO
00pOoOITKIB TpyHTY. MinKuii AUCKOBUIA 1 Oe3monuueBuii 0OpOOITKH MEPEBHIIYBAIN KOHTPOJIb 32 UM
MMOKA3HUKOM BiAmoBiAHO Ha 5,3-7,7 1 10,5-15,4 %, M0 NOSCHIOETHCS JIOKANI3AIEI0 POCITMHHUX PElll-
TOK Y BEPXHBOMY Iapi IPYHTY, Je¢ aKTUBHICTh (hocdharasu Habarato BHUIIIA.

AKTHBHICTB JeTigporenasu B mapi rpyHty 0-10 cm Buma, a B mapi 20-30 cm Hux4a Ha 15-20 %
3a MIIOCKOPi3HOTo 00pOOITKY, HiXk Ha KOHTpoJi. B mimomy mo ciBo3miHi AeriaporeHazHa akTUBHICTh
OpHOTO Mapy I'PyHTY Oyia MpakTUIHO HA OJTHOMY W TOMY K PiBHI 3a MOJUIIEBOTO 1 OE3TOIUIICBOTO
00po0ITKiB. 3a AU(epeHIIoBaHOTO 00pOOITKY 1iei MOKa3HUK OyB BHIUM Ha 2,2-2,9 %, HiXk Ha KO-
HTPOJII.

Y mporieci MiHepaizaiii TyMyCOBUX PEUOBHH 3HAYHA POJIH HAJICKHUTH PEAKIIisIM 3a YIaCTIO TIEPOK-
CHU/Ia3¥, TOMY TEMIHN HarpoMa/pKEHHS TYMYCY Y IPYHTI MOYKHA BU3HAYHTH 34 CIIiBBITHOIIEHHSM aKTH-
BHOCTI 0TI ()eHOTOKCHAA3U 10 IEPOKCHIa3u (KOe]ilieHT HarpoMaKEeHHS TyMYcCy).

AKTUBHICTD MOJi(pEHOIOKCHA3U OPHOTO MIapy IPYHTY B LJIOMY IIO CiBO3MiHi 3a qudepeHuiioBa-
HOTO 1 MIJTKOTO 00pOOITKIB BiAmoBiAHO Ha 5,1-6,9 1 12,9-18,4 % Bua, Hi>k Ha KOHTPOJIi. 3a THIOCKOPi-
3HOTO 1 HOMHULEBOT0 OOPOOITKIB el MOKa3HUK OyB MPAaKTUYHO HA OJHOMY PiBHI.

I3 3MeHIIIEHHAM IHTEHCUBHOCTI 00pOOITKY aKTUBHICTh MEPOKCHIA3U OPHOTO LIapy B LIOMY TIO Ci-
BO3MiHi 3pocTana. Tak, 3a MiJIkoro i 6e3moJuIeBoro 00pobiTKiB BoHA Oyiia BiamoBigHO Ha 4-5 1 5-9 %
BHIIA, TOPIBHSIHO 3 KOHTPOJIEM.

Oco0nMBO 3HAYHE TMiJBUILEHHS aKTHBHOCTI MOJi()EHONOKCHIA3U BiaOyBaeThCs y mIapi IPYHTY
0-10 cMm 3a Ge3monmmieBoro 06pobiTKy. Y mapax rpyaTy 10-20 1 20-30 cMm mepeBara Oyma 3a MIJTKOTO
TUCKOBOTO 00pOOITKY, IPOTE TYT POJIH IHOTO GEPMEHTY B TyMYCOYTBOPEHHI 301IBITY€ETHCS BHACIIIOK
HWKYMX TTOKA3HUKIB aKTHBHOCTI MIEPOKCHIA3H 1 3pOCTaHHS KOedillieHTa HarpOMajPKeHHS TYMYCY.

Po3kiaganHs opraHidYHHAX PEIITOK 32 YMOB BiTHOCHOTO aHaepo0io3UCy B HMKHIX YaCTHHAX OPHO-
ro Iapy IPYHTY CYNPOBOKYETHCS YIIOBLIBHEHUM OKHCJICHHSAM MOTI(EHOMIB i II€I0 MePOKCHIA3H,
sIKa BUKOPHCTOBYE TPH IIbOMY KHUCEHb IIEPOKCHTY BOJHIO 1 IEPEKUCHUX CIIONYK, a HE KICEHb MOBITPA,
gk nomidenonokcuaasa. [lepokcuaasza € areHTOM MiHepallizalii TYMyCOBUX CIIONYK IPYHTY. OCKiIbKH
32 MIJIKOTO JUCKOBOTO OOPOOITKY, MOPIBHSHO 3 OE3MOIUIIEBUM, ITiABUIIYETHCS HE TUTHKH aKTHBHICTH
moJ1iheHOIOKCHIa3H, a i MpoTeas, 10 MOCTABISAIOTh IPYHTY YaCTUHY MPOIYKTIB, HEOOXIIHUX IS Ty-
MYCOYTBOPEHHSI, TO JIOTIYHO O4iKyBaTH iHTEHCH(IKaIil0 TYMyCOyTBOPEHHS caMe 3a TPETHOTO 1 UeTBe-
pToro BapiaHTiB 00pobiTky. KoedinieHTH HarpomamkeHHs! TYMyCy Y LUX BapiaHTax B CEpeIHbOMY
CTaHOBWIH BiAMOBimHO 71 175 mipu 68 1 64 3a pi3HOTIMOMHHOTO TTOJIMIIEBOTO 1 TUIOCKOPI3HOTO 00po0i-
TKiB. OCTaHHI# CIPUYNHSAB 3MEHIICHHS I[LOTO MTOKA3HUKA, TIOPIBHIHO 3 KOHTPOJIEM, Ha 5,5 %.

[TomiTHE TiABUINEHHS ONTHYHOI HMIUTHPHOCTI MEIUHOPMATBHOI JTYKHOI BUTSDKKHM Ha JUISHKAX MiJl-
KOT'O0 JTUCKOBOTO OOPOOITKY CBITIUTH PO MiACHICHHS HOBOYTBOPEHHS PYXOMHX TYMIHOBHUX KHCJIOT.
['0710BHOIO IPUYMHOIO 1IFOTO, HA HAIITYy TYMKY, € ONITUMAIbHE PO3MIMIEHHS 10 YaCTHHAX OPHOTO MIapy
nepeMillaHiX 3 TPYHTOM POCIHMHHHX PELITOK, IO 3a0e3rnedye OibIl pamlioHadbHy (EepMEHTATUBHY
TSTEHICTH MIKPOOPTaHi3MiB, 3 SIKOI0 HAUTICHIIIE TOB'SI3aHUN TTPOIIEC YTBOPEHHS TYMYCY.

Minkwii 1 6e3nomuIeBuid 00poOITKH, TOPIBHIHO 3 OPAHKOI0, CTUMYJTIOIOTH PO3BUTOK MIKPOOpPTaHi-
3MiB y BepxHiil (0-10 cM) gacTuHI OpHOro mapy IPpyHTY. UHCENbHICTh MIKPOOPTaHi3MiB, IO YTHIII3Y-
10Th MiHepanbHi popmu a3oty (KAA), 3a 6€3MOTUIIEBOTO 1 MIJIKOTO TUCKOBOTO OOPOOITKIB B CiBO3MIiHI
T IBHINAJIACH BiATOBIAHO Ha 26 1 15 %, MOPIBHSHO 13 Pi3HOTIIMONHHOIO OpaHKOIo (TaliI. 3).

[NocunenHs 1enron030pyiHIBHOI AiSTIBHOCTI MiKPOOPTaHi3MiB y BEpXHiil yacTHHI 00po0II0BaHOTO
1Iapy IpyHTY € TOJIOBHOIO MMPUYMHOIO BUHUKHEHHS HECTadi a30Ty, fka 0COOIMBO MOMITHA Ha AISHKAX
MTOBEPXHEBOT'0 3arOPTAHHS POCIMHHUX PEIITOK.
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Tabmums 3 — 3miHa ynceIbHOCTI MiKPOOPraHi3MiB OPHOTO IIAPY IPYHTY 3aJI€3KHO Bii CHCTEMH OCHOBHOT0 00pOGiTKY,
0COOHMH/T CyXO0ro IpyHTY

BapianTtu 06pobiTKy
Tokasuuk - TPHBATHATIO™ 1 _ Gennomuue- 3 — mudepen- 4- .
JIMICBUHU (KOHT— o ‘o o TpUBAJIUU
BUU I1IMOBaHUHN . o
poib) MiIKUi
Mikpoopranizmu Ha KAA 4,44x10° 4,23x10° 5,01x10° 5,14x10°
Bakrepii na MITA 2,54x10° 2,17x10° 2,72x10° 3,12x10°
AKTHHOMIIIETH 5,16x10° 5,88x10° 5,62x10° 5,34x10°
['pubu 1,57x10* 1,76x10* 1,70x10* 1,73x10°
AwmonidikaTopu 2,88x10* 2,60x10* 2,72x10* 2,84x10*
[enmono30po3kiiaiardi 1,13x10° 1,24x10° 1,18x10* 1,16x10°
Jenitpudikatopu 4,97x10" 5,12x10* 5,08x10* 5,02x10*
Hirpudiraropu 5,88x10° 5,64x10° 5,75x10° 5,96x10°
Bakrepii ma [ITATT 3,51x10° 2,56x10° 3,51x10° 4,18x10°
®ocpopHui GaxTepii 3,30x10" 3,64x10* 3,52x10* 3,41x10*
Koedimient minepanizamii, KAA:MITA 1,75 1,95 1,84 1,65
Koegimient mexorpodrocti
L AIEMIIA 1,38 1,18 1,29 1,34

Po3mmpenHs criBBiAHOMIEHHS 3arainbHOi KUTBKOCTI MIKPOOPraHi3MiB, 110 BUKOPUCTOBYIOTh MiHe-
panbHi (OpPMHU a30Ty, 0 KIIBKOCTI MIKPOOPIaHi3MiB, IO ACHMUIIOIOTh a30T OPraHIiYHHUX CIIOJIYK
(KAA:MIIA), 3a apyroro i TpeThOTO BapiaHTIB 00POOITKY, TMOPIBHIHO 3 KOHTPOJEM, CBIIYUTH TIPO
3MILICHHS MPOLECIB TpaHCPOpMAaLIil OpraHiyHOT pEUOBHHH B 01K OCHIICHHS PO3KJIaLy TYMYyCY.

3a nmonuueBoro o0pobiTKy 3pocTae KoediuieHT MiHepanizanii B mapi rpyHTy 0-10 cM Ha KiHemb
BereTallii KyJabTyp CiBO3MIHH, TOPIBHAHO 3 MIJIKAM JUCKOBUM OOpPOOITKOM, 110, OYEBUIHO, 3yMOBIICHO
3MILICHHSAM OCHOBHOI Macu POCIMHHUX PEIITOK Yy HWKHI IIApH IPYHTY.

VY BepXHBOMY, MEHIIIE 3a0€3I€YCHOMY POCIMHHIUMHU PELITKAMU, IIapi Ha KiHelb BereTamii KyJIbTyp
HE 3aJTUIIAE€THCS CBIKOTO CHEPTETHYHOTO MaTepiary sl KATTEMISUIBHOCTI MIKpOOPTaHi3MiB, SIKi yTH-
J3YIOTh OPTAaHIYHUM a30T, M0 MPHU3BOAWTH 0 TOMANBIINOI MiHEepamizamii MpoayKTiB TpaHchopmartii
OpraHiuHOi PEeYOBUHH, B TOMY 4uCIi U rymycy. Lls opraniuna pedyoBuHa Mae OinbII By3bKe CITiBBiI-
HOmIeHHS ByTieIo 10 a30ty (C:N), mMopiBHSIHO 13 CBUKUMH POCIMHHAMH PEIITKAMH, IO CIIPUIHHSE
30UTBIIIEHHS YaCTKH MIKpOOPTaHi3MiB, sIKi pocTyTh Ha KAA, 10 3arajibHOI X KiJTBKOCTI B TPYHTOBOMY
CepeIOBHILI, TOOTO 3pOCTaE KoeilieHT MiHepaTizaLii.

VY HWXKHIX YacTHHAX OpHOTO Mmapy criBBinHomeHHs KAA:MIIA mix BapiaHTaMH OpaHKH MEHII 1CTO-
THE, a B mmrapi 20-30 cM BOHO BHUPIBHIOETHCA. 33 TUCKOBOT'O MLUITKOTO 1 0OCOOIMBO OE3MOUIIEBOTO 00pO0iT-
KiB B mmapi rpyHTy 20-30 cM criocTepiraeTbes TiaBUIICHHS KoedillieHTa MiHepaIi3ailii, o MoB'I3aHo, 04e-
BUJTHO, 3 THMH X IIPUYMHAMH, SIKi MAIOTh MICIIE 32 KyJbTYPHOI OPaHKH y BEPXHbOMY IIapi YOPHO3EMY TH-
TTOBOT0, TOOTO BHACITIZOK 301THCHHS HIDKHIX IIApiB CBIKAM €HEPTETHIHIM MaTepiaioM.

B mizoMy % B opHOMY Iapi MiKpOOpraHi3MiB, SIKi CIIOKHBAIOTh MIHEpaIbHI 1 opraHiuHi Gopmu
a30Ty, Hai01IbIIEe BUSABJICHO HA YETBEPTOMY, HAliMEHILIE — Ha IpyroMy BapiaHTax oOpoOiTky. Uncens-
HICTh aKTHMHOMILETIB 13 301IbIICHHIM IMUOMHN OPaHKH Ha [MOYAaTKy BereTalii KyJIbpTyp 3pocTaia, a Ha
repioa 30MpaHHs BPOXKAIO — 3HIKYBajgack, 0cooauBo B mapi 0-10 cM, 1Mo CBIAYNTE PO 3MEHIICHHS
JIETKOJOCTYNHUX OPTaHIuHUX CIIONYK, SIKi aKTHHOMILIETH BUKOPUCTOBYIOTh SIK [DKEPEJIO eHeprii.

VY minoMy % akTHHOMIIETIB B OPHOMY IIapi 3a O€3MOJIMLEBOro i MITKOro 0O0poOiTKiB BUSBHIIOCH
BiamoBimHO Ha 11-14 1 7-9 % Ginbie, Hixk 3a PI3HOTIUOMHHOI OPAHKH.

Ha po3noais pocIMHHUX PEINTOK 10 MPOQGII0 IPYHTY YiTKO pearyroTh LEI0I030p03KIaaarodl Mi-
KpOOpraHi3Mu, SIKi € THIIOBHMH IPeJCTaBHUKaAMH MiHepali3auiiHOro OJIOKY MiKpoOHOTo IeHo3y. I3
30UTBIIIEHHSAM TJIMOMHU TIOJUIIEBOTO 00p0OITKY X "umcenbHICTh 3pocTana B HKHIX (10-20, 20-30 cMm) 1
3HIKYBajack y BepxHiit (0-10 cm) gacTiHAX OPHOTO IMIapy.

3MeHIIEeHHS IHTeHCUBHOCTI 00pOOITKY MPU3BOAUTH A0 301JbIICHHS YNCETBHOCTI aKTHHOMILIETIB 1
rpubiB y rpyHTi. Tak, ocTaHHIX 3a 0€3MOJIULIEBOro 1 MIJIKOTO AUCKOBOTO 0OPOOITKIB BHSIBHIIOCS B Op-
Homy miapi Ha 10-12 1 6-8 % OGinbIe, HiX 3a PIZHOTIUOMHHOI OPAHKH.

Jlokamizamist y BEpXHbOMY IIapi IPYHTY POCIMHHHUX PEIITOK 3 BUCOKHM BMiCTOM KIIITKOBUHH CTHU-
MYJIIOE PO3BUTOK I'pHOHOT MikpogIopH.
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3a MIJIKOTO JUCKOBOTO 0O0pOOITKY, BHACIIOK IMOCHJICHHSI aKTHBHOCTI a30T00aKTepa Y BEPXHBOMY
mapi IpyHTy, HOT0 YUCEIbHICTh B OPHOMY ILapi 3pocTa€ B 1,2-1,3 pa3u mopiBHSHO 3 Pi3HOTTTHOWHHOIO
opaHkoro. Ha TpeTromy BapianTi 00po0iTKy azoToOakTepa Ha S % OijbIe, HiXK Ha KOHTPOJTI.

YucenbHICTh OaKTEPiid, 110 MEPETBOPIOIOTH CHOAYKH (ochopy HUISIXOM OKUCIICHHS 1 BIJHOBJICHHS,
BHUIIA 32 0e3MOIUIEeBOro 00pOo0ITKY, HiXk 3a pi3HOTMMOWHHOI opaHku. L[g pizHuns cranosmna 3,4-5,7
tuc. pochopuux Oakrepiii Ha 1 T rpyHTy 260 10 %. Lle, oueBHIHO, 3yMOBICHO OIOTCHHOIO aKyMYJISIIIi-
€10 OakTepill y BEpXHHOMY IIapi IPYHTY 3a APYroro BapiaHTa oOpoOiTKY.

3araybHa YMCENBHICTh OaKTEpi Ha IENTOHHO-TIIFOKO3HOMY arapi 3 IpyHTOBOIO BHUTsDKKOO (ITCAI)
HaOUTBINA 32 MIUTKOTO JMCKOBOTO, HAMMEHIIA — 32 OE3IONUIIEBOr0 00po0ITKY. 3HAYCHHS BEIMYMHU KOC-
¢imierra y nemorpoduocti (ITNAIT:MITA), 1m0 XapakTepu3ye CTYIIIHb OCBOEHHS OPraHidHOI PEUOBHHU
TPYHTY MIKpOo(hI0pOI0, HAHHIKYI 32 Oe3MOIHIIEBOT0 00pOOITKY, HAWBHIII — 32 OPAHKH.

BcranoBiieHo, 1110 TIPOBEICHHS JIMIIE OAWH Pa3 3a POTAIil0 CiBO3MIiHU TJTMOOKOI opaHku (4 Bapi-
aHT) YCyBa€ reTepOTreHHICTh OpHOTO Imapy Ha 1,5-2 poku. Ha neHs 30upaHHS TOPOXY yiKe MPOCTEKY-
Bajach au()epeHIiallis OPHOro IIapy YOPHO3EMY THIIOBOTO 3a BMICTOM POCIMHHHMX PELITOK i OioMa-
cOI0 MiKpoopraHi3MmiB. PO3BHUTOK aBTOXTOHHOI MiKpoQopH, sika 6epe ydacTs y po3Kiai F'yMyCOBHX
CTIOJIYK Y OPHOMY, 1 0COOJIMBO BEPXHBOMY, IIapi IPYHTY BiIOyBaeThCs OUIBII aKTUBHO 3a Oe3momuie-
BOT'O 00POOITKY, MMOPIBHSAHO 3 Pi3HOTIUOMHHOIO OPAHKOIO.

HaiiMeHiry & KUTBKICTh aBTOXTOHHHUX MIKPOOPTaHi3MiB B OpHOMY IIIapi BUSBICHO Ha YECTBEPTOMY
BapiaHTi 00poOiTKy — 67,9 THC. B 1 T rpyHTy. Ha nepmomy, apyromy i TpetbomMy BapiaHTax oOpoOiTKy
iX guCeNbHICTh OyIa BiamoBiaHo Ha 2,8; 7,8 15,9 % O611b1110710.

30ip 3epHa 3 KOYKHOTO reKTapa piJuli CIBO3MIHM ITOMITHO HE BiIPI3HSABCS 32 OPaHKH, JU(EpEHIiio-
BaHOTO 0OpOOITKY Ta MUCKyBaHHS i cTaHOBUB BinmoBigHo 3,39; 3,37 i 3,44 1/ra. 3aMiHa muTyra Imioc-
KOpI30M CIIpUYHMHMIIA 3HKEHHS II-0T0 TTokazHuka Ha 0,38 1/ra ab6o 11,2 %.

3a mpoBeACHHS OPaHKH, OE3MOIUIIEBOTO PO3MYIIyBaHHS, TU(EPEHIIHOBAaHOTO 0OPOOITKY 1 AUCKY-
BaHHs B CIBO3MiHI OTPUMAHO BiATIOBIIHO TaKy Macy CyXxoi peYOBUHHM OCHOBHOI 1 HOOIYHOI MPOAYKIIi:
6,93; 6,17; 6,891 7,07 1/ra.

I'ocmomapctBam IlpaBoGepesxnoro Jlicoctemy VYkpaiHu B yMOBaxXx HECTIHKOrO 3BOJOKEHHS B
TIOJTHOBIH CTeIiaTi30BaHii I ATUIUIBHIN 3€PHOIPOCAITHIN CiBO3MIiHI SIK OCHOBHHMH OOpPOOITOK TPYHTY
PEKOMEHTYEThCS 3aCTOCOBYBATH YepryBaHHS AUCKyBaHHS OopoHOro bJ/IB-3 3 opankoro mryrom ITJIH-
3-35 onuH pa3 y 5 pokis.

BucnoBku. 1. HaliBuina akTUBHICTS IHBEPTa3H, ypeasH, MCTiAPOreHa3H i MoIiheHOIOKCHIa3H Op-
HOTO MIapy YOPHO3EMY THUIIOBOTO CIIOCTEpirajiacs 3a MIJIKOTO JUCKOBOTO 0OpoOiTKy. Bimbmn BHCOKa
aKTHBHICTE (ocdaTasu, IEPOKCHIA3H 1 KaTaJla3y — 3a TNIOCKOPIZHOTO 00POOITKY.

2. I3 3MeHIIIeHHSIM IHTEHCUBHOCTI 00pOOITKY MpoTea3Ha aKTHBHICTh OPHOTO IIapy IPYHTY 3HUXKY-
€TbCs. 3a MIJIKOTO TMCKOBOTO 0OpOOITKY JIOKami3alis pOoCIMHHNX peiTok y BepxHid (0-10 cm) wactu-
Hi OpHOTO APy CHPHYUHSE ITiABUIICHHS (HepMEHTATUBHOI aKTUBHOCTI YOPHO3eMYy THUIIOBOTO. Haii-
HIDKY1 IOKa3HUKU 1HBEPTA3HOI, ypeasHoi i MpoTea3Hoi aKTUBHOCTI OPHOTO MIapy IPYHTY BiAMiYeHi 3a
0E3ITOIUIIEBOTO 0OPOOITKY.

3. HaitBumuii koedimieHT HarpoMapKeHHS TYMYCY 3a MUTKOTO THCKOBOT'O, HAWHIKIHH — TUIOCKO-
Pi3HOTO 00pPOOITKY.

4. MikpoopraHi3MiB, sIKi CIIO’KMBalOTh MiHEPaJIbHI 1 OpraHiuHi GopMu a30Ty, HAMOLIbIIE 3a MIJIKO-
r'o JUCKOBOTO, HAWMEHIIIE — 32 OE3MOJUIICBOT0 00POOITKY.

5. KoedimieHT neaoTpohHOCTI HaRHIKYHIA 3a OS30IMIIEBOI0 00POOITKY, HAWBHUIIMIMA — 33 PI3HOT-
JTNOMHHOI OpPaHKH.

6. [IpomyKTHBHICTH CIBO3MIHM MPAKTUYHO Ha OJTHOMY PIBHI 3a TIOJHUIICBOTO, TU(EPEHIIIIOBAHOTO 1 MiJI-
KOro 00po0iITKiB. 3a IIIOCKOPI3HOTO PO3ITYIIYBAHHS BOHA CYTTEBO 3MEHIIYIOTHCS IIOPIBHSIHO 3 KOHTPOJIEM.

7. Haitamxda co0iBapTicTh 1 T CyX0i peUYOBHHHM, HAWBHII MOKA3HUKH PiBHS PEHTA0EIBLHOCTI 1 KO-
ediieHTa eHepreTUIHOi e(PeKTUBHOCTI BUSBUIINCH 32 OCHOBHOTO MIJIKOTO 00OpPOOITKY B CiIBO3MiHI JTHC-
KOBOIO OOPOHOIO 3 TIEPIOTMIHOI0 OPAHKOIO OJIMH Pa3 3a 5 POKIB.
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IKO0JI0rHYeCKoe COCTOSHHE YePHO3eMAa TUIIMYHOIO NIPU Pa3JHYHBIX CHCTEMaxX OCHOBHON MeXaHM4ecKoii 00pado-
TKH B OPTaHHYeCKOM 3eMJle/ieJTHU

A.b. Ilanuyenko, U.J1. llpumak, U.A. IlanueHnko

HauBsIciias akTHBHOCTbh MHBEPTA3bl, ypeasbl, JUTUAPOTe€Ha3bl U MOMH(EHONOKCHIAa3bl TAXOTHOTO CIIOS YepHO3eMa TH-
[IMYHOTO HaOJI0AaNIach MPH MEJIKOI JucKoBol 00paboTke. boisiee Bbicokas akTUBHOCTB (ocarasbl, IEPOKCHAA3BI M KaTala-
361 HAaOMIOAANach — MPH INIOCKOPEe3HOH 00paborke. C yMEHBbIIEHHEM HHTEHCHBHOCTH 0OpabOTKH IpoTeasHas aKTHBHOCTh
MIaXOTHOTO CJIOSI MOYBHI yMeHbImaeTcst. [Ipu Menkoi auckoBoi 00paboTKe JOKATH3AIHs PACTUTEIBHBIX OCTATKOB y BEpXHei
(0-10 cM) yacTH MAaXOTHOTO CIOS MPHU3BOJMT K MOBHIMICHUIO (PEPMEHTATHBHON aKTHBHOCTH YepHO3eMa THIUIHOro. Hambo-
Jiee HA3KUE MOKa3aTeNll HHBEPTA3HOI, ypea3sHo! U poTea3HO aKTUBHOCTH ITAXOTHOTO CJIOSI TOYBEI OTMEUEHBI IIpH Oe30TBa-
npHOU 00paboTke. Hanbosee Boicokuii K03Q(UINEHT HAKOIUICHUS TyMYyca [IPU MEJKOH AMCKOBOW, HanboIee HU3KUI — I10-
CKOpe3HOH 00paboTke. MUKPOOPraHU3MOB, KOTOpBIE MOTPEONAIOT MUHEpAIbHbIE U OpraHUYecKrue OpMbl a30Ta, HAUOOIb-
miee KOJMYECTBO IIPU MENKOW AMCKOBOHM, HauMeHblee — Mpu Oe30TBaibHON 00paboTke. Koaddummentr nexorpoprocTH
HaunboJsee HU3KUH pu 6e30TBAIbHON 00paboTke, Hanbosee BBICOKUN — IIPH Pa3HOTITyOMHHOM BCIAIIKe.

Ipu muddepenipoBanHoil 1 MEJIKO OCHOBHOM 00pabOTKe MOYBHI B CeBOOOOPOTE CeOECTOMMOCTD 1 T CYyXOro BemecT-
Ba yposkasl HIDKE, a YPOBCHb PEHTa0eIbHOCTH M Koe(HUIMEeHT dHepreTHdecKoil 3()eKTUBHOCTH BBIIIE, YeM Ha KOHTpOJIE.
HawnGonee Huskas cebecToMMOCTh 1 T CyXOro BeliecTBa, Hanbojee BEICOKUE TOKa3aTeN YPOBHS PEeHTA0EIbHOCTH B KO3(]-
¢unmeHTa 3HEpreTHIecKoi 3¢ (HEKTHBHOCTH MIPH OCHOBHOW 00pabOTKe MOYBHI B CEBOOOOPOTE AUCKOBOI OOPOHOIA.

KnroueBble c10Ba: hepMEHTHI, MUKPOOPTaHU3MBI, OMOJIOTHYECKasi aKTHBHOCTD, 1104Ba, 00paboTKa, IIPOXYKTHBHOCTD.

Ecological state of modal black soil under different systems of mechanical treatment in organic farming

O. Panchenko, 1. Prymak, I. Panchenko

The level of catalase under a differential and surface tillage in a crop rotation is correspondently 0.9-1.3 and 1.9-3.0 %
lower. In case of a subsurface cultivator plowing it is 4.2-6.7 % higher than in the control. The level of urea enzyme under a
differential and a surface disk tillage is 3.2-4.7 % and 6,0-7,4 % higher, respectively, and it is 3.2-3.4 % lower under subsur-
face cultivator plowing than in the control.

Protease activity in arable soil layer decreases with a reduction of mechanical cultivation intensity in a crop rotation.
Under a surface disc tillage this index was 4.7-8.2 % lower than in the control.

Phosphatase activity was almost the same under a different depth beard and a differential soil tillage. A surface disc and
beardless tillage exceeded the control by this index by 5.3-7.7 and 10.5-15.4 %, respectively. Dehydrogenase activity of ara-
ble soil layer was almost the same under a different depth beard and a beardless tillage. This index was 2.2-2.9 % higher than
in the control under a differential tillage.

Polyphenol oxidase activity in a top soil in a crop rotation on the whole under a differential and a surface tillage was, re-
spectively, 5.1-6.9 and 12.9-18.4 % higher than in the control. This index was almost at the same level under a subsurface
cultivator and a beard tillage.

Protease activity in arable soil layer decreases with a reduction of mechanical cultivation intensity in a crop rotation.

A surface and a beardless tillage, as compared with plowing, stimulate the growth of microorganisms in the upper part
(0-10 cm) of a top soil. The amount of microorganisms which utilize mineral forms of nitrogen (KAA) under a beardless and
a surface disc tillage in a crop rotation increased, by 26 and 15 %, respectively, in comparison with a different depth plowing.

Extension of correlation of general number of microorganisms using mineral forms of nitrogen to the amount of micro-
organisms assimilating the nitrogen of organic compounds (KAA : MPA) under the second and the third variants of tillage,
compared with the control, proves the displacement of organic substance transformation processes towards increased humus
decomposition.

There were correspondently 11-14 and 7-9 % more of actinomyces in a top soil under a beardless and a surface tillage
than under a different depth plowing.

A general amount of bacteria on the peptone and glucose agar with soil decoction (PGAP) is the highest under a surface
disc tillage and the lowest under a beardless tillage. The value of a quantity of a pedotrophic coefficient (PGAP: MPA) that
characterizes the degree of assimilation of soil organic substance by a bacterial flora is the lowest under a beardless tillage
and the highest under a plowing.

Grain productivity in every hectare of a tilled area of a crop rotation didn’t differ significantly under a plowing, a differ-
ential tillage and a disking and made correspondently 3.39; 3.37 and 3.44 t/ha. The replacement of a plough for a subsurface
cultivator caused decrease in this index by 0.38 t/ha or 11.2 %.

The following weight of dry matter in the main products and by-products is received under a plowing, a beardless
tillage, a differential loosening and a disking in a crop rotation, correspondingly: 6.93; 6.17; 6.89 and 7.07 t/ha.

Key words: enzymes, microorganisms, bioactivity, soil, tillage, productivity.

Haoitiwna 10.05.2017 p.
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IroOrPOIELBKA 0.0., ctyneHTka
T'OPOJELBKHM O.C., kanj. c.-T. HayK
binoyepxiscoruii Hayionanvruil azpapHutl yHieepcumem

IHEPEJAYMOBHU 3AIIPOBA/IKEHHSA OPFAHI‘-IHOT TEXHOJIOT'TI
BUPOLIYBAHHS INIIEHUII O3UMOI

JocnimkeHo cTaH Ta MepCeKTUBH BIPOBADKSHHs OpraHivHOro 3emiepobcrBa B Ykpaini. BeranopieHo, 1o y nepesa-
*HOT OinbLIOCTI IpiOHOTOBApHHUX (hepMepChKHX rocmonapcts 3a octanHi 10-15 pokiB crioctepiraeTbest TEHICHLISE CKOPOUCH-
HS 3aCTOCYBAHHSI arpoXiMiKaTiB 3 IpUYUHU OpaKy oOIrOBHX KOIITIB Ha iX MpHIOaHHS Ta BHECCHHS.

OOrpyHTOBaHO HEPEIyMOBH 3alPOBAKEHHSI BUPOOHUIITBA €KOJIOTIYHO YHCTOI IPOMYKIIiI, OCKIIBKH YKpaiHa Mae 3HA4-
Hy IUIOIIy POMIOYMX YOPHO3EMHHX, HE 3a0pyJHEHHX TEeXHOTCHHHM BIUIMBOM IPYHTIB i JemeBy pobody cuiay. Tomy Hama
€KOJIOTiYHa NPOJYKIisl HAa CBITOBOMY PHHKY IIOTEHIIHHO MOXke OyTH 11032 KOHKYPEHIII€TO.

JloBeneHo, 1110 YacTKa 3epPHOBUX Yy CiBO3MiHI He Moxe nepeBuiryBatd 50 % 3aranbHOI IUIOLI, MONEPESAHUKAMH SKHX
MaroTh OyTH mapu Ta 60060Bi KyJIbTYpH, [UIs TIOMIOBHEHHS 3alaciB OpraHivyHOl PEYOBHHH 3a0PIOBATH B IPYHT MOOIUHY MPOMY-
KLI0 POCIMHHHULTBA Ta CUICPATH, KOHTPOJIOBAHHS IIKOJOYNHHUX 00’ €KTiB Mae 6a3yBaTHCs HAa arpoTEXHIUYHHUX Ta 0ioJoriu-
HHMX METOJIaX.

KumiouoBi ciioBa: 6iojoriune poCIMHHUITBO, OpraHiyHe 3eMiIepoOcTBO, OiompenapaTH, Gi0JOTiYHO aKTHBHI PEYOBHHH,
Glommau, IPyHTOBI MIKpOOPTaHi3MH, HITpUQiKyrodi, aMOHi(iKyIoui Ta a30TdiKcytodi 6akTepii, poaIOdicTb IPYHTY.

Ykpaina, Ha BiAMiHY BiJ iHIIMX KpaiH CBITY, Ma€ YHIKaJIbHI YMOBH JUIsI PO3BUTKY Ta BIIPOBAKCH-
Hs 610JIOTIYHUX TEXHOJIOTiH Ha BeNUKHUX Turomax. [lifcTaBoio s 3ampoBapKeHHS 010JI0TT9HOTO POC-
JUHHUITBA Ta BUPOOHUITBA E€KOJOTIYHO YHCTOI MPOAYKLii € Te, mo 3a octanHi 50 pokiB B YkpaiHi,
TIOPIBHSAHO 3 KpaiHamMu 3aximHoi €BpPOIH, 3aCTOCOBYBAIIMCS 3HAYHO HIKY1 HOpMH arpoximikaris. Tak,
y 60-Ti pOKH MHUHYJIOTO CTOJIITTSI BHOCHIIM B CEpEeAHbOMY 10 49 Kr/ra [ito4oi pe4OBHHU MiHEPaTbHUX
no0puB, y kiuIli 80-x pokiB —mo 177 kr/ra, a B 90-x pokax — mo 21 kr/ra [3].

Uepes HecTady KOIITIB IMepeBaKHA OUIBIIICT TOCIIONAPCTB HE BUKOPHUCTOBYBAIH arpoXiMiKaTH Ta
NECTULUIN MPOTATroM ocTanHix 10-15 pokis.

VY kpainax 3aximHoi €Bpornu B i poku BHOcHH 1o 300-350 kr/ra m.p. MiHepaJbHUX 100puB. Pa-
30M 3 MiHEpaJbHUMHU JOOPHBAMHU B IPYHT HaIXOAMIH (PTOP, XJIOP, BAXKKI METaNH, 10 CYTTEBO 3HIKY-
BaJIO SIKICTh MPOIYKIii POCTUHHUITBA.

Tomy Vkpaina Bxe 3apa3 3asBmiia Ipo cedbe Ha MKHAPOJIHOMY PiBHI, SK IIPO BUPOOHHUKA €KOJIOTi-
YHO YUCTOI MPOAYKLIi CITBCHKOrO TocmonapcTBa. Ha sxanp B mepkaBi mMaiike BiACYTHIH BHYTpIIIHIN
PUHOK €KOJIOTI9HO Oe3meYHOi arpapHoi mpoayKIIii.

3a manumu [TAM (IlpoekTy arpapHOT0 MapKeTHHIY) IpHMOYTOK BiJ peanizarii ekoJoriuHo Oesrme-
YHOT MPOAYKLIi Ha CBITOBOMY PMHKY B 2-3 pa3u BHIIMA, HIX BiJ MPOAAXY C.-T. IPOIYKIii, BUPOILEHOT
TPATUITIHHUMHA METOIAMHU.

OCHOBHMMU O3HaKaMH 0i0JIOTiYHOT0 POCTUHHUITBA €:

1) mpaBuIIbHE BUKOPUCTAHHS CIBO3MIiHHM, 0€3 SKOi 010JI0OT1YHOT TEXHOJIOTII HE iICHYE;

2) 3aCTOCYBaHHS OpPraHivYHHX TOOPYB, BHKOPHUCTAHHS POCIMHHUX PEIITOK, CHIEPATiB, COJIOMH TOIIO;

3) BUCOKa POIIOYICTH IPYHTY, SKa Ja€ 3MOTY BUPILIMTH NpoOieMy 3a0e3ledeHHs eJeMEeHTaMU
KHUBIICHHS;

4) BUKOPHUCTAHHS 010JIOTI9HOTO a30Ty, CHHTE30BaHOTO O000BUMH KYJIBTYPaMHU;

5) 3acTocyBaHHsI OiompemnapaTiB, 010J0TIYHO aKTHMBHUX Ta POCTOBUX PEYOBHH, OIOLUAIB POCIWH-
HOT'O TIOXO/IPKEHHSI Ta arpOTEXHIYHMX METO/IB 3aXUCTY BiJl IIKiJHHUKIB, XBOpoO i Oyp’ AHIB;

6) IMoBHA BiIMOBA BiJl 3aCTOCYBAaHHSI arpOXiMiKaTiB.

TexHomyoriyHa cxema ITi€l TEXHOJOTII mepeadadae TakoX Mmiudip copTiB (TiOpuAiB), sSKi CIIaOKO
YPaXKyIOThCS IIKITHUKAMHU Ta XBOpoOaMH, HE BUISITAIOTh, a TOMY HE MOTPeOYIOTh TOJAaTKOBUX 3aTpat
Ha TIECTUITUIH, pETApIaHTH Ta 1HIIM arpoXiMiKaTH.

He Bukimkae cyMHiBY, 10 B HApOIIyBaHHI BUPOOHHUIITBA MPOIYKTIB XapuyBaHHsS Hapasi i B MaiOyT-
HBOMY BHpilllaIbHE 3HAYCHHS HalexaTuMe Oionorizauii ¥ exororizauii iHTeHCH(IKaUiiHUX TPOLECIB Yy
POCIIMHHUIITBI, @ HAMBAKIUBIIIMM (PaKTOPOM iX peatizallii cTaHe aJanTHBHA CHCTeMa CeleKii [1].

Poxnn opranivaux AO0OpHB y MiABUIIEHHI POMIOYOCTI IPYHTY BXKKO MEPEOIiHUTH. Tak, 3a BHECCH-
Hs B IpyHT 30 1/ra sxicHoro HamiBnepenpinoro raoto BPX y rpyHT Hagxoauts o 150 kr azoty, 75 kr

© I'opoaenska 0.0., Fopoaenskuii O.C., 2017.
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dhocdopy, 180 kr kaimiro, 1,6 kr mapranio, 140 T 6opy, 100 r mixi, 12 r MmomioaeHy, 6 T K0OaIBLTY, 1O
500 r xanbiiro i Marairo, 700 r IUHKY.

3a BHECEHHSI OpTaHIYHUX TOOPUB aKTHUBI3YIOTHCS MIKPOOIOJIOTIUHI IPOIECH B IPYHTI, 3HIKYETHCS
HWOTO KHCJIOTHICTD, MiABUIIYETHCS Oy(hepHICTh, BMICT BYIJIEKHUCIIOTO Ta3y B MPU3EMHOMY Iapi MOBIT-
Ps, IO Pi3KO MiJBUILY€E IHTEHCUBHICTH (pOTOCHHTE3Y [6].

VY npupoIHUX YMOBAx BEJUKE 3HAUCHHS IJIs )KUBJICHHS POCIIMH a30TOM MalOTh IPYHTOBI MiKpOOp-
TaHI3MH, SKI MiHEpaJi3yloTh OPTaHIYHHWNA a30T, IO 3HAXOJWTHCS B IPYHTI, MIEPETBOPIOIOYN HOTO Ha-
CaMKiHEIlb B aMiak, KU 1 € TI€I0 BUXIAHOIO CITOJIIYKOIO, SIKY POCIIMHA BUKOPUCTOBYIOTH ISl CHHTE3Y
aMIHOKHCIIOT 1 OLTKIB.

Ckiazy 3aCBOEHUX POCIMHAMH CHOIYK a30Ty B OJHOMY 1 TOMY K TPYHTI 3a3HA€ 3HAYHUX KOJIMBAHb.
Hampuxitan, BoceHH 3 IPYHTY MOJKE 30BCIM 3HHKHYTH HITPAaTHHM a30T BHACHTINOK CIIOKMBAHHS HOTO
POCIMHAMH.

[IpoTe HaBecHi HiTpaTHHH A30T MOXKE HAKOMWYHUTUCH Y IPYHTI B HOPMaJbHUX KiNBKOCTAX y pe-
3yJBTATI KUTTEAISUIBHOCT] HITPUGIKYIOUMX OaKTepii, sSKi OKUCIISAIOTH aMOHIMHUEI a30T 10 HITPATHOTO.
BecHoto B IpyHTI OypXJIMBO PO3BHBAIOTHCS TaKOX aMOHi]iKyrodi OakrTepii, po3kianaloun OUIKH 3a-
JIUILIKIB POCIHUH 1 TBapHH [2].

OCHOBHHUM JKEPEJIOM 3B'SI3aHOTO a30Ty, & TOMY 1 PE3EpPBOM ITiIBUIEHHS yPOXKaHOCTI, € 6000Bi
pOCIIMHH, SKi 3/1aTHI (iKCyBaTH MOJEKYISApHHHA a30T arMochepu. Tak, HampwWKIam, B yMOBaxX TaKoi
MiBHIYHOI KpaiHu sk DiHISHISL, YepBOHA KOHIONIMHA 3a BereTaliiuaui nepion dikcye Big 200 o 300
Kr/ra azory, a ropox — a0 100 kxr/ra. TakuM 9MHOM, KyIbTypa 0000BHUX POCIIHH, OCOOJIMBO JIOMHUHY,
KOHIOIIMHY 1 JIFOIIEPHH, € OHAM 3 HAMBAXKJIUBIIIAX 3aCO01B i ABUIICHHS POMIOYOCTI IPYHTIB [9].

VY nmocnigax C.K. YassHOoBa Ha BOopoHE3bKil JOCIiAHIN CTaHIlii B YOTHPUIIUIBHINA CiBO3MiHI 03 00-
OOBUX POCIHH 1 yIOOpeHHs BpOXKaiHICTh 3epHa 03UMOi MineHui ckiana 061m3bko 20 1/ra. 3a HasBHOC-
Ti OTHOPIYHOT KOHIONMTWHU BPOXKAWHICTH TIABUIIIIACE IO 25 1/Ta, a 32 TBOPIYHOTO BUKOPHCTAHHS KO-
HIomMHY — 110 28 w/ra. [loaiOHi Bpoxai yrpuMyBanuch npotaroM 17 pokiB gociigy [4].

3a manumu [omickkoro ¢imiany IT'A im. Cokonochkoro YAHH 006poOka 3epHOBUX KYJIBTYp TIpe-
mapatoM AI'AT-25K (micTuTh yHIKambHI IPYHTOBI cuMOioTHyHI OakTepii mrTamy Pseudomonas
aureofaciens HI6, azordikcyroui 6aktepii P-60, OiocTumysitopu, (i3i0j0riYHO aKTUBHI PEUOBHHH 1
Habip MiKpoesieMeHTiB) 3a0e3nedye npupicT Bpoxaro Big 1,5 1o 12,9 1/ra 3epHa i 0IHOYaCHO €KOHO-
Mit0 a30THHX 1 pochopHux 100puB y Mexkax 15-20 % [5].

Bigomo, 1o posodicTh IPYHTY CTBOPIOE «3KHBA PEYOBHHA», KA CKIIAIAE€THCS 3 MIUIBSIPIIB IPYH-
TOBHX OakTepiil, MIKpOCKOIIIYHUX IPUOKIB, XpOOaKiB Ta 1HIINX KUBUX OPraHi3MiB.

CyTb pOAIOYOCTI IPYHTY MOJIATAE Y «KHUBJICHHI OaKTepii Ta IHIIMX IPYHTOXKUBYUUX KHUBHX 1CTOT,
SIK1 y CBOIO 4epry 3a0e3nedyroTh HeoOXiTHUMHU (haKTOpaMu KHUTTs pociauau. Hi MiHepanu, aHi opraHi-
Ka, caMi 10 co0i He NepeXxosaTh y 3acBooBaHy Gopmy. L{(0 GyHKIIF0 BUKOHYIOTh MEIIKAHIIl IPYHTIB,
PO SIKKX 1 HEOOXiHO MIKIYBaTHCS B IEPILY YEpPry.

[HTeHCHBHA XiMi3allisl IPYHTIB 3HHIYE MIKpOQIIOpy 1 ayHy IPYHTOBHX OpPIaHi3MiB, KPiM TOTO ue-
pe3 3BUKaHHS Ta aJanTalliio MIKiIHUKIB 10 MECTHIUIIB 3HIKYETHCS iX €(DEKTHBHICTb.

HapnumkoBe BHeCEHHS MiHEpaldbHUX IOOPHB NMPH3BOAMTH OO HAIPOMA/KEHHS iX 3alMIIKIB Y
IPYHTI, IPyHTOBHX BOJaxX, POCIMHHIN 1 TBApUHHINA MPOLYKIii, 3011bIIYI0YH KIIBKICTH XBOPOO POCIHH,
TBapHH Ta JTIOMUHHU. [IopyIIyeThCS caMOPETYJIIALIs )KUBOI IPUPOIH, TTOCIA0IOETHCS IMYHITET POCIIHH,
TBapHH 1 JTOJCH.

ToMy Ha yaci € akTyaJpHOIO MTOCTYIIOBA BiIMOBA BiJl BUKOPHUCTAHHS XIMIYHHX MpenapaTiB y Cijib-
CHKOMY TOCIIOJJApCTBI Ta 3aCTOCYBAaHHS KOMILIEKCY abTEepPHATHBHHUX, €KOJIOTTYHO YUCTUX TEXHOJIOT1H.

OmauM 3 HaWOUIBIT JI€EBUX NIIAXIB BUXOIY 3 KPU30BOI CHUTYAIlil € MBHUIKE BIPOBAKCHHS TEXHO-
noriit EdpextuBanx Mikpoopranismis [3]. 3a paxyHok BnpoBakeHHss EM-TeXHOOT1H MOXKHA MPOTSI-
rom Bcroro 3-5 (a He 20-30) pokiB MPaKTUIHO MTOBHICTIO BiTHOBUTH MTPUPOIHY POIIOUICTh IPYHTY.

Ho cxnany npenapary EM-1 BxonasiTh:

- poTocuHTE3YI0Ui DaKTepii (CHHTE3YIOTh aMiHOKUCIIOTH, 010JI0T1YHO aKTUBHI PEYOBHHH Ta IyKPH);

- MOJIOYHOKHCJII OakTepii (BUPOOIIAIOTH MOJIOUHY KUCIIOTY, SIKA € CTEPHIIi3aTOPOM, II0 MPUTHIYYy€
PO3BHUTOK ITKIIJTUBUX MIKPOOPTaHi3MiB Ta MIPUCKOPIOE PO3KIIAAaHHI OPTaHI9HOI PSUOBHHH);

- a30T(ikcyroui 6akTepii;

- APisKAAKI (CHHTE3YIOTH 010JIOTIYHO aKTUBHI PEUYOBHHH);

- aKTHHOMINETH (BUPOOIISIOTH AaHTHOIOTHKH, SIKi IPUTHIYYIOTH PICT IIKIIJIMBHUX TPUOIB 1 6aKTepiii);
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- pepmenTyroui rpudu poay Aspergillus i Penicillium (sxi mBuaKo po3kiamgaroTh OpraHiddi pe-
YOBUHH, BUPOOJISIIOTH €THJIOBUH CHIHUPT, CKIafHi edipu Ta aHTUOIOTHKH, 3amO0iraroum 3apa)kKeHHIO
IPYHTY HIKiIJTMBUMHU KOMaxaMH Ta JIMIMHKAMH).

EM-npenapaTu BUKOPUCTOBYIOTH JIJIS: OOPOOKH I'PYHTY, ITOCIBHOTO MaTepialy Ta BereTaTUBHOI
MacH POCIIMH, IPUTOTYBaHHS IPYHTOCYMIIIeH y TETITHLAX TOLIO.

3acrocyBannsi EM-nipenapatiB 3a0e3meuye: IiABUIICHHS BOJO- i TIOBITPONPOHUKHOCTI IPYHTY,
TIOJTIMIIICHHS MPOIIECiB TYMYyCOYTBOPEHHS (OpraHika ImepeTBOproeThesi B EM-kommocT 3a 2-3 TIKHI),
I IBUILEHHS TEMIIEPATYpH IpYHTY Ha 2-5 °C, 1110 IPUCKOPIOE KOPEHEYTBOPEHHS, CXOXKICTh, IIBITIHHA 1
TIOJIOHOIIIEHHS, i IBUIIICHHS BpokaiiHoCcTi Ha 10-50 %, mokpaleHHs: CMaKOBHX Ta SKiCHUX ITOKa3HU-
KiB (301TBITy€ BMICT BiTaMiHIB, KpOXMaJIo, OiTKa 1 T.11.), 3HMKEHHS BMICTY HITpaTiB y oBouax i Gppyk-
Tax y 4-5 pasiB, MIIBUIIEHHS CTIHKOCTI POCIHH A0 XBOPOO 1 MIKITHHUKIB, IOCYXH 1 3aMOPO3KiB, HEHT-
pai3aIliio coiei BaXXKUX METAIIB.

OO60B’A3KOBOIO CKJIAIOBOIO MPAKTHYHO BCiX CYy4aCHHX TEXHOJIOTiH BUPOILYBAaHHS C.-T. KYJIBTYp €
repeArnociBHa 00poOKa HACIHHSA B MIKOAOYHHHUX OpraHi3MiB. LI{opidHO A1 IBOTO BUKOPHUCTOBYIOTH
TUCSYi TOHH HeOe3MEeYHNX OTPYTOXIMIKaTiB.

[MepenmociBHa 00poOKa HACiHHS EKOJOTIYHO YHCTHUMHU CJIICKTPOTEXHOJOTIYHUMH METOJIa-
mu (YO Tta [Y BUNPOMIHIOBAHHSIM) CIPHSIE MiABUIICHHIO BPOXAWHOCTI, HAIPUKIIAA TIICHUIT Ha
21-29 r/m’.

MikpoxBHiIBOBe MoJie IPUTHIYye KOMIUIEKC (piTomaToreHiB HaciHHs (caxka, Qpy3apii, rHIIII) Tix
gac Horo mepeArnociBHOI 00pOoOKH.

EneMeHTH TexHoJI0Tii BUPOIYBAHHS MIIIeHUII 03UMO]I B opra"iynomy 3emiepooctsi. Ha min-
CTaBi OISy HAYKOBUX IEPIIOPKEPET MOXHA 3MOZAETIOBATH OPraHidyHy TEXHOJIOTI0 BHUPOIIYBaHHSI
CLIBCBKOTOCTIONAPCHKUX KYIBTYP, 30KpeMa MIeHuLi 03uMoi [7, 8].

B opraniynomy 3emiiepo06cTBi (6€3 BUKOPHUCTAHHS arpoXiMiKaTiB) HAaI3BUYAWHOTO 3HAYCHHS Ha-
OyBaroTh CiBO3MiHa Ta 00POOITOK IPYHTY.

CiBo3miHa. 3a BUPOILyBaHHS OPraHiYHOI MIIEHUII Al 3MEHIICHHS IIKOJIOYUHHOTO BILUIUBY XBO-
po06, MKITHKUKIB 1 Oyp’SHIB Y CIBO3MIHI CJIiJI TOTPUMYBATHCS 3aTaIbHONIPUIHATHX TpaBml. YacTka 3e-
PHOBHUX KyJIbTyp HE Mae mnepeBuiryBaTd S0 % 3aranbHOI IDI0MIl CiBO3MiHN. PO3pWB y Yaci Mix IIie-
HUIICIO, TYMEHEM, BIBCOM Ma€ CKIIaIaTH 2-3 POKH.

[TmenuItro cepen IHITUX 36PHOBUX 3JIAKOBUX KYJIBTYP CIIIJI PO3MINTyBaTH IiCIIs HAHKpaIUX MoIe-
PEIHUKIB Y CIBO3MIiHi.

OntumMansHUMHU MONEPEIHUKAMH MIIEHHUII 03UMOI MOKYTh OyTH: YOpHHI Ta 3alHATHH (0000BO-
37IaKOBi Ta XPECTOLBITO-31aKOBI CyMillli) mapu, Oararopidni 6000Bi TpaBu, 3epHOO0O0BI KyNbTYpH,
03UMMIA pinak, ripuuiyt Oina, daresis, JF0IHH, KYKypy3a Ha CHIIOC.

BaxxnmuBuM eneMEHTOM OpraHigvHOTO 3eMJIEpOOCTBA € 3a0PIOBaHHS B IPYHT MOOIYHOT MPOIYKITIT
(comoma, monoBa, TUUKa OypsKiB, JUCTOCTEO]IOBAa Maca COHSIIHUKY, KYKYpyI3d TOIIO) JUIsl TIOTIOB-
HEHHJ 3araciB OpraHiqHOi PEUOBHUHHU.

OO0podiTox rpyury. Ilicias GaratopidHHX i OMHOPIYHUX TPaB, KYKYPYI3H, PIllaKy, CHACPATIB Ta
1HIINX CTEPHHOBUX MOIEPEAHUKIB 3a 2-3 TWXKHI A0 CiBOM MOJje ciif BUOpaTH Ha raubuny 16-18 cm
0axaHo 0OOPOTHUMH IUTyTaMH.

[ammM BapianToM Moke OyTr mmrOoke auckyBaHHs 10 10-12 ¢cM BaKKMMH THCKOBHME OOPOHAMHU.

[epeanociBauii 0OpOOITOK IPYHTY Ma€ 3a0€3MEUUTH CIIPUATINBUI CTPYKTYPHO-arperaTHUHN CKIIaj
(IpiOHOTPYNOYKYBATHii) TOCIBHOTO IIapy 3 YIIIIbHEHHMM HAcCiHHEBUM Joxe. JIs mporo Haikpaiue
3aCTOCOBYBaTH KOMOIHOBaHI BHCOKONPOAYKTHBHI TPYHTOOOPOOHI arperatu (THUITy «EBpormmak») abo
nperu3iiai KynsTuBatopu (tumy Treffler).

[epeanociBauii 00po6iTOK 1 ciBOYy Oa’kaHO MPOBOIUTH 3 MiHIMAaJILHUM PO3PHBOM Y 4aci ass 30e-
pPEeXEHHS BOJIOTH Y TPYHTI.

:xepena skuBjeHHsi. B cucreMi opraHiqHOTO 3eMJIepoOCTBa MOTpeda B a30Ti 3a6€3MeTyeThCs 3a
JONIOMOT010 Horo ¢ikcanii 6000BUMH KyJIbTYpaMH 3 HOBITPS, PO3KIaJaHHs 3aJUIIKIB TOOIYHOI Tpo-
IOyKLii HonepeIHuKa, CUAEPaTiB Ta MiHepasi3alii rymycy.

Hapasi sabynu mmpokoro BUKopucTanHs I'yMaTH — JEerKOpo3drWHHI TyMIHOBI Tpemnapartd, CTBO-
PEHi 3 BUKOPUCTaHHSAM Oyporo BYTLIsl, TOPQY, calporeiio Ta iHIUX PeYOBUH. 3aCTOCYBaHHS T'yMaTy
cnpusie: 30UTBIIICHHIO BpOXkaitHOCTI Ha 10-25 %, MiIBUIICHHIO SKOCTI NMPOAYKIi (301IBIICHAS KIICH-
KOBWHHM, OUIKA), MiABUIICHHIO IMYHITETY POCIHH, 3UMO- 1 TIOCYXOCTIHKOCTI, MiABHIICHHIO ITOJHOBOI
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CXOKOCTI Ta CTIMKOCTI J0 MATOT'CHIB, CTUMYJIIOBaHHIO (POTOCHHTE3y. 3aCTOCOBYIOTh I'yMaTH MiJ 4ac
00pOOKHM HACIHHSA Ta MMO3aKOPESHEBOTO ITiKUBIICHHSI.

I'ymicon Cynep — npupoHAN OpraHiYHUN CTUMYJISATOP POCTY 3 BUCOKUM YMICTOM T'yMIHOBHUX pe-
YOBHH, OTPUMAHHUX 3 010ryMycy, IUISIXOM IEPepOOKH THOI YEPBOHUM Kali(hOPHIMCHKHM YepPB’IKOM
(BepmikoMIocTyBaHHs). MicTUTB: TyMaTH, (yJlbBOKHCIOTH, aMiHOKUCIIOTH, BiTaMiHH, (iTOrOPMOHH,
MaKpo- Ta MIKpOCIEMEHTH 1 KOPUCHY MIKpOQIIOpy.

['ymicon cripusie: MiIBUIIEHHIO CXOXKOCTI HACIHHS, CKOPOUYCHHIO CTPOKIB Ao3piBanHsA Ha 10-14 mHis,
3HIDKCHHIO BMICTY HITPaTIB Ta PaIiOHYKIIIAIB Y IPOAYKIIIT, IPUTHIYCHHIO TATOr¢HHOT MiKPOQIIOPH, aKTH-
Bi3awiil mpoueciB rymidikaii, cpuse HaIXOIKEHHIO €IEMEHTIB KUBJIEHHS Y pocauau. Hopmu BUTpaTtn
TUTsT 00OpOOKH HACIHHS — 4-8 J1I/T, y TT03aKOPEHEBE ITiPKUBJICHHS — 2 JI/Ta.

Cisda. B opraniygoMy 3emiiepoOCTBI HEOOXITHO YITKO JOTPUMYBATHCS CTPOKIB CiBOW, TITHOWHM
3aropTaHHs HaCiHHA Ta (OPMYBaHHS ONTUMAJIBHOI I'yCTOTH CTEOIOCTOIO.

PanHi cTpoku ciBOM MiIBUILYIOTH PU3UKH PO3BUTKY XBOPOO, KOHKYpEHI] 3 00Ky Oyp’siHiB, BUIIpi-
BaHHSI Ta YAYIICHHS i CHITOBUM ITOKPHUBOM.

3a mi3HiX CTPOKIB CiBOM iCHYIOTh PU3UKU BUMEP3aHHS Ta 3HWKEHHsI BpoxaiiHoCTi 3epHa. Tomy min
gac BUOOPY CTPOKiIB ciBOM HEOOXiTHO PETENBbHO 3BaKYBaTH BCl «3a» 1 «IPOTU» AK PaHHIX Tak 1 Mi3HIX
MOCIBIB.

[Tix gyac po3paxyHKiB HOPM BHCIBY CIIiJT YITKO TOTPUMYBATHCS PEKOMEHIAIIIH OpUTIHATOPIB COPTIB
Ta BpPaXxOBYBaTH IPYHTOBO-KJIIMAaTH4YHI YMOBH. Y 30HaX 3 MiABHIICHOIO HEOE3MEKOI0 BUMEpP3aHHS pe-
KOMEHJIOBAHO 301IbITyBaTH HOpMY BHUCIBY Ha 10-15 %.

JloTpuMaHHS peKOMEHIOBaHOI TIMOWHY 3aropTaHHs HAciHHA (3-5 cM) cIpusie ONITUMATEHOMY KY-
LICHHIO, YTBOPEHHIO BTOPMHHOI KOPEHEBOI CUCTEMH Ta XOPOILif 3UMOCTIHKOCTI POCIIHH.

KontposoBannsi 0yp’saniB. OCHOBHUMH cHOCOOaMU 3HIKECHHS KUTBKOCTI Oyp’siHIB B Oprasiy-
HOMY 3eMJIEPOOCTBI €: TOTPUMAaHHS CiBO3MIHHU, CTPOKH CiBOH, TYCTOTA TOCIBIB, TPOBOKYBAHHS TIPOPO-
CTaHHS HACIHHS Ta 3HUIICHHS Oyp’siHIB y TIEpeANOCIBHUM Mepioa IpyHTOOOpOOHNMY 3HAPAIASIMH, BY-
3BKOPSIHI OCIBU TOIIO.

Cryniue 3a0yp’ ssHeHHS 5-10 % HEe IPU3BOANUTH 10 IPUTHIYCHHS MITIICHUIT. PaHHE BiTHOBIICHHS Be-
CHSHOI BereTarlii Ta iIHTCHCUBHHMA PO3BUTOK JIal0OTh MOXKJIMBICTh POCITHHAM IIIIEHHUITl YCITIITHO KOHKY-
pYyBaTH 3 paHHIMH Ta Mi3HIMU BHIAMH Oyp’ sSHIB.

OmHuM 3 METOIB 3aXUCTy Bix Oyp’sHIB y a3y 0ijoi HUTOUKH € OOpOHYBaHHS MPYKHHHAME 00-
pOHaMHU II0 J[iarOHaJIi MO HAaBEeCHI y a3y KyIIeHHS (0HOYAaCHO PYWHYIOTHCS IPYHTOBA KipKa, Karli-
JISIPH JUTS IPUITMHEHHS BUITAPOBYBAHHS BOJIOTH, MOJIIIITYETHCS aeparlisi IPYHTY).

3axuct Big XxBop0o6. OCHOBHUMH METOJJaMH KOHTPOIIIOBAHHSI XBOPOO B OpraHiuHOMY 3emiiepoOc-
TBi € mpo(iJaKTH4HI, 010JI0T1YHI Ta arpoOTEXHIYHI (IOTPUMAaHHS CIBO3MiH, BUOIp CTIHKUX 10 XBOpPOO
COPTiB, BHKOPHUCTAHHS SKICHOTO HACIHHSI, TOTPUMAHHS CTPOKIB CIBOM Ta TYCTOTH) METOTH.

Takox MOKHa BUKOPUCTOBYBaTH 0aKTepiaibHI MpenapaTu:

- Tpuxoaepmin (Hopma Butpatu 5-10 1/ra a6o 30-40 r/Kr HACciHHS) CTBOPSHHM Ha OCHOBI HECIpa-
BXKHIX TPHOIB, 1[0 BUPOOIISIOTH AaHTHOIOTUKH SIKI 3HHUIIYIOTh NApULy, YOPHY HIXCKY, (hy3apios, anmpa-
KHO3 ma ¢pimogmopos.

- Fayncun (4-6 n/ra) — yHiBepcaIbHUM O10JOTiIYHUH MpenapaT Uil 3aXUCTY BiJ XBOpoO (bopout-
Hucma poca, imogmopos, napuia, cenmopios, Kyuepsagicms TOIIO) Ta LIKIIHUKIB (20.1yHe6a niodo-
Jrcepra, noneauys, NagymMuHHUL Kiiwy, K1on Yepenauxa).

3axucT Bia WIKiTHUKIB. ATpOTEXHIUHI METOIU 3aXUCTY BiJl MIKIIHUKIB B OPraHIYHOMY 3eMJIEpO0-
CTBI aHAJIOTIYHI METOJIaM 3aXHUCTY Bill XBOp0O. KpiM HUX MOKHA BUKOPHUCTOBYBATH:

- Tpuxorpama — sifnienmapasuT ISl 3HUILEHHS JTUCTOTPU3YUUX Ta MIATPU3AI0YHX COBOK, KYKYpY-
J3THOTO METENINKA, MIIOA0KEPOK 1 TUCTOKPYTOK.

- Tenenomyec (Telenomus) — siinein poauau [lepeTHHIACTOKPHII, KU TTApa3uTy€e HA SHIIX K10-
na uepenauiKu.

BucnHoBku. J{j1s1 oTprMaHHs BpOKaliHOCTI 3epHa MIIEHUII 03UMoi Ha piBHI 35-40 11/ra, BUpOIIeHOi
3a TEXHOJIOTi€I0 OPraHivHOTO 3eMJIepOOCTBa BBAXKAEMO 32 HEOOXiTHE:

1. SIxk momepeIHUKM BUKOPHCTOBYBATH YOPHUU IMap, 371aKOBO-0000BI TPaBOCYMIITKH Ha 3EJICHUI
KOpM 1 0000BI KyJIBTYpH.

2. nst 30epexeHHs] HO3UTHBHOTO OallaHCy TyMycCy B IPYHTI BUKOPHUCTOBYBATH OpraHiyHi JoOpuBa,
a 3a iX BIZICYTHOCTI 3a0pIOBaTH B IPYHT CHIEPATH Ta MOOIYHY IPOIYKITiI0 POCITUHHHUIITBA.
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3. Cupusaty po3BUTKY KOPUCHOT MIKpO(IOpH Ta XpoOakKiB y IPYHTI, SIKi 3a0€3M€UyIOTh IPOIyKTa-
MU KUTTEAISTIBHOCTI KyJIbTYPHI POCITUHH.

4. 3acTocoByBaTtu 0Oioyoriuni npenaparu Ty EM-1, 10 ckiaay SKoro BXOAsATh: (POTOCHHTE3YHOUI,
hochopmobiTizyroUi, a30T]iKCyI0Ul Ta MOJTOYHOKHUCTI OaKTepii, APIXKIKi, aKTHHOMINIETH, HEePMEHTY-
104l rpuoH.

5. dns xoHTpomoBaHHS Oyp’sHIB BUKOPUCTOBYBAaTH arpOTEXHIYHI METOIH: CiBO3MiHA, T'yCTOTa
MOCIBIB, IPOBOKATHBHI 3aXOH JJIs MIPOPOCTaHHS Ta MOAAJBIIOrO 3HMIICHHS Oyp’sHiB y a3y Oinoi
HUTOYKH IMIHPOKO3aXBAaTHIMH arperatamMmu.

6. st 3aXKCTy BiJ XBOpOO Ta IIKiAHMKIB 3aCTOCOBYBATH: MPOMiTaKTUYHI 3aX0IH, CTIHMKI 10 KO-
JIOYMHHUX 00’ €KTIB COPTH, OAKTEpialibHI MperapaTd (TPUXOAEPMiH, TayICHH, OAKTOPOJCHIINI) 1 €H-
ToModaru (Tpuxorpama, TSIICHOMYCH).
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IIpeanochblIKM BHEIPeHHS] OPraHNYeCKOi TeXHOJIOTHH BbIPAIMBAHUS MIIEHUIbI 03HMOIi

A.A. T'oponenxas, A.C. I'oponenxuit

HccnenoBaHo coCTOSIHYE M NIEPCTICKTUBEI BHEIPEHHSI OPTaHUYECKOT0 3eMyIeeNnusl B YKparHe. Y CTaHOBJIEHO, UTO B IIpe-
oGuaaronieM OOJBIIMHCTBE MEITKOTOBApHBIX (pepMepcKuX Xo3siicTs 3a mocnexaue 10-15 ner HabarogaeTcst TEHACHINS COK-
patieHus IPIMEHEHNUS arPOXUMUKATOB M3-3a euImTa 000pOTHBIX CPEICTB HAa HX NPHOOpETEHNE 1 BHECCHHE.

ApryMeHTHPOBaHbI NIPEINOCHUIKHA BHEPEHUS SKOJIOTHIECKH YHCTOH IPOMYKINH, TOCKOJIBKY YKpanHa MMeeT 3HauuTe-
JIbHBIE TIIOLIA/H TUIOZOPOJHBIX YCPHO3EMHbIX, HE 3aCOPCHHBIX TEXHOTCHHBIM BIMSHHEM IIOYB U JICIIEBYIO PAOOUYIO CHIY.
ITosToMy Hallla 3KOJI0THYECcKast HPOAYKIMSA HA MUPOBOM PBIHKE NMOTEHIUAIBHO MOXKET ObITh BHE KOHKYPEHIIMH.

JlokazaHo, 4TO 70/ 3€pHOBBIX KYJIbTYp B CEBOOOOPOTE HE AOJDKHA mpeBblmath SO0 % oO0miei mionany, npeamecTBeH-
HHUKaMH KOTOPBIX JJOJDKHBI OBITh Mapbl 1 0000BBIC KyJIbTYpBI, UL OMOJIHEHUS 3aI1aCOB OPraHUYECKHUX BEILIECTB 3al1aXUBaTh
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B [TIOYBY BTOPOCTEIICHHYIO MPOIAYKIHIO PACTEHHEBOJICTBA U CHIIEPATHI, a KOHTPOJIUPOBAHUE BPEAOHOCHBIX 0O0BEKTOB JTOJKHO
0a3MpoBaThCs HA arPOTEXHUICCKUAX U OMOJIOTHIECKUX METOax.

KiwueBsble ciioBa: OHOJOTUYECKOE PACTCHHEBOJCTBO, OPTraHUYECKOE 3eMIIe/IeNIne, OHompenaparThl, OMOJIOTHIECKH aK-
THUBHBIC BENIECTBA, OMOIMIBI, TOYBCHHBIC MHUKPOOPTAaHU3MbI, HUTPUPHUIHUPYIOIIHE, aMMOHADUIUPYIOMINE U a30TQUKCHPY-
fouye 0aKkTepuH, IWIOA0POANE TOYBHI.

Prerequisites for introducing organic technology of winter wheat growing

O. Horodetska, O. Horodetsky

It was investigated the state and the prospects of introduction of organic agriculture in Ukraine. It was determined that in
the most of small farms of Ukraine over the past 10-15 years have a tendency reducing of application agrochemicals due to
lack of current assets for the acquisition and application.

It was reasonably prerequisites for introduction of productions environmentally friendly production as Ukraine has a
significant area of fertile chernozem, not polluted by technogenic influence of soils and cheap labor. Therefore our ecological
product on the global market can potentially be out of competition.

It was proved that the share grain in a crop rotation can't exceed 50 % of total area which predecessors have to be fal-
lows and bean cultures, for replenishment of reserves of organic substance we need to plow to the soil accessory products of
crop production and green manure crops and pest control must to be based on agrotechnical and biological methods.

The elements of cultivation technology of winter wheat in organic farming. Based on the review of scientific original
sources we could model organic technology for growing crops, including winter wheat [7,8].

In organic farming (without using agrochemicals) very important is crop rotation and tillage.

Crop rotation. For growing organic wheat we should observe accepted rules to reduce the impact of diseases, pests and
weeds in the crop rotation. The share of cereals should not exceed 50 % of the total area of rotation. The gap in time between
wheat, barley and oats should be at least 2-3 years.

Among other cereal crops the wheat should be placed following the best predecessors in rotation. Optimal predecessors
of winter wheat can be: bare and occupied (bean and cereal mixes, cruciferous and cereal mixes) fallow, perennial legumes
grasses, leguminous crops, colza, mustard white, phacelia, lupine, corn for silage.

An important element of organic farming is plowing under into the soil accessory products (straw, chaff, beet tops of
vegetable, cormophyte mass of sunflower and corn, etc) to resupply of organic matter.

Tillage. After perennial and annual grasses, corn, colza, green manure and other predecessors which have eddish for 2-3
weeks before sowing, the field should plow to a depth 16-18 cm by reversible plows.

Another option could be deep disk plowing to a depth 10-12 cm by heavy disk harrows.

Presowing soil tillage must ensure a favorable structural-aggregate composition (small granules) seed layer with com-
pacted seed bed. For this the best to use high performance combined cultivating units (such as "Europack") or precision culti-
vators (such as “Treffler”).

Presowing tillage and sowing desirable to conduct with a minimum gap of time to conserve moisture in the soil.

Power supply. In the organic farming necessity for nitrogen is provided through its fixing legume crops from the air, de-
composition of accessory products matter of preceding crop, green manures and mineralization of humus.

At present moment farmers widely use Humate that is easily soluble humic preparations created with using lignite, peat,
sapropel and other substances.

Application humate helps: increase yield on 10-25 %, improves product quality (increase gluten, protein), promotions
plant immunity, improves winter and drought resistance, increases field germination and resistance to pathogens, stimulates
photosynthesis.

Humates is applied during seed treatment and foliar application: Humisol Super with rates of seed treatment — 4-8 1/t, fo-
liar application — 2 1/ha.

Sowing. In organic farming it is necessary to adhere strictly sowing time, the depth of seeding and formation of optimum
density of plant stand.

Early terms of sowing increases the risk of development of diseases, competition with weeds, perishing and suffocation
under snow.

For late sowing time there is a risk of freezing and reduction of grain yield. Therefore, while choosing sowing time it is
necessary carefully to weigh all the "pros" and "cons" as early and late sowing times.

While calculating the rates of seeding we should to adhere strictly the recommendations of originators of varieties and
take into account soil and climatic conditions.

In areas with high risk of freezing is recommended seeding rate increase by 10-15%.

Observance of the recommended seeding depth (3-5 cm) promotes optimum tillering, formation of secondary root sys-
tem and good winter hardiness of plants.

Control weeds. The main methods of reducing the number of weeds in organic agriculture are: compliance crop rotation,
terms of sowing, sowing density, provoking the germination of seeds and destruction of weeds in presowing period by soil-
cultivating tools, narrow-rowed crops.

The degree of weeds contamination 5-10 % does not result in inhibition of wheat. Early recovery of spring vegetation
and intensive development give an opportunity of wheat plants to compete successfully with earlier and later types of weeds.

One of the methods of controlling weeds in phase white threads is harrowing by spring-tooth harrows along the diagonal
of field in tillering phase (at the same time soil crust and capillaries is destroyed to stop the evaporation of moisture, im-
proves soil aeration).

Disease control. The main methods of disease control in organic agriculture is prophylactic, biological and agrotechnical
(observance of crop rotation, choosing disease resistant varieties, using of quality seeds, keeping sowing time and density of
plant stand) methods.
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We can use such bacterial preparations:

- Tryhodermin (consumption rate 5-10 1/ha, or 30-40 g/kg seed) utilize against scab, wire stem, fusariosis, anthracnose
and phytophthora.

- Haupsyn (4-6 1/ha) utilize against diseases (mildew, septoria spot, scab, phytophthora and leaf curl) and pests (apple
worm, plant louse, web tick, and others).

Pest Control. An Agrotechnical method of pest control is the similar methods like disease control in organic farming. In
addition we can use Trichogramma and Telenomus.

For obtaining productivity of grain of the winter wheat at the level of 35-40 c/hectare which is grown up on technology
of organic agriculture we consider necessary:

As predecessors to use bare fallow, cereal and bean grass mix for a green forage and bean cultures.

For preservation positive balance of humus in the soil to utilize organic manure and at their absence to plow to the soil
accessory products of crop production and green manure crops.

To promote development of useful microflora and worms in the soil which provide with waste products cultural plants.

To apply biological preparation EM-1 which contains: photosynthetic bacteria, bacteria which produce phosphorus, ni-
trogen-fixing bacteria and lactic acid bacteria, yeast, actinomycetes, the fermented mushrooms?

For weed control to use agrotechnical methods: crop rotation, seedbed density, provocative measures for germination
and further destruction of weeds in a phase of white thread wide-cut units.

For pest and diseases control to utilize: prophylaxis, resistant varieties, bacteria preparation (tryhodermin, haupsyn,
baktorodentsyd) entomophages (trikhogramm, telenomus).

Key words: biological crop production, ecological agriculture, biological products, biologically active agents, biocides,
soil microorganisms, nitrifying, ammonifying bacteria and nitrogen-fixing bacteria, soil fertility.
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PE3YJIbTATH BUITPOBOBYBAHHS PI3HUX COPTIB
MIIEHUII O3UMOI B OPT AHIYHOMY BUPOBHUIITBI

HaBezeHo pe3ynbTaTé BUIPOOOBYBAHHS Pi3HUX COPTIB MIICHHI 03UMO] 32 BUPOLIYBaHHSI B yMOBaX OPraHi4HOrO BHPO-
OHMIITBA HA CUIBCHKOTOCTIONApCHKUX yrigusax CKBHPCHKOI mocmigHoi craHIii opraHiuHoro BupoGHunrBa IAIl HAAH, mo
cepTrdiKoBaHi Ha BIAMOBIAHICTE BUMOTaM OpraHigHOTO BUpoOHHMITBA 3rifHO 3 [TocranoBoio Pagu (€C) Ne 834/2007 Ta Ilo-
cranoBoro Pagu (€C) Ne 889/2009.

Bka3zaHo, 1110 32 yMOB OpraHi4HOTO BUpOOHHIITBA HAalBUIIly BpOXKaiHICTh 3epHa 3abe3neuyBanu coptu [lomomsiaka — 6,2
1/ra, [Toniceka 90 — 6,0 T/ra, Yapoaiiika GinouepkiBcbka — 5,7 T/ra, BACOKOIO MPOAYKTHUBHICTIO BiJ3HAYAINUCh TaKOX COPTH
Jlykymniyc, IlycroBapiBka, [TanHoHikyc. Haii6inblry cTabiipHICTh 32 SKiCHUMH IMOKa3HUKaMH (BMICT Oilika Ta KICHKOBHHH)
manu coptu Ilomiceka 90, [TanHoHikyc, Bigpana.

KunrodoBi cioBa: opraniune BUpOOHHITBO, COPTH, MIISHUI 03UMa, MiKpOOiOJIOTIUHI IpenapaTy, ypoxKaifHiCTb, ITOKa3-
HUKH SIKOCTI, TOTOJIHI YMOBH.

© Bnosuuenko A.B., Tepuosuii 10.B., Pudak B.Il., Meabuuk I'.I'., KaukoBebkuii O0.0., 'anamescbkuii C.0.,
Yy6 A.O., 2017.
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IlocTanoBka mpodgeMHu. 3 PO3BUTKOM KYJIBTYpH 3eMJIEpPOOCTBA BHUPOOHHKH POCITHHHHIIBKOT
CLIBCBKOTOCTIONAPCHKOI MPOAYKIiT HABYMINCH HOJATH BUPOOHWYI PU3MKH TOB'S3aHI 3 MIHJIMBICTIO
HaBKOJIMIITHBLOTO CEPEIOBUINA IMIJIIXOM XiMizarlii BUPOOHHIITBA Ta CEJIEKTUBHOTO J000pPY POCIHIHH,
CTBOPIOIOYH COPTH 3 BUCOKHM piBHEM BposkaiHOCTI. OHAK, COPTH IHTEHCHUBHOTO THITY OTPEOYIOTh
MiABUIICHUX HOPM BHECEHHS MiHepallbHUX A0OpHUB. BpaxoBytoun Toil ¢axT, mo 3rigHo 31 cTaHgapTa-
MU OPraHiYHOTO BUPOOHUIITBA BHECEHHS CHHTETHYHHUX MiHEpaTbHUX JOOPUB 3a00POHSETHCS, POILY-
KTHBHICTh OPTaHIYHUX CLIHCHKOTOCIIONAPCHKHUX YT1Ib OOMEXY€EThCS HAsBHICTIO JOCTYITHAX MaKpo- Ta
MIKPOEJIEMEHTIB y TpYHTi. BUKOpHCTaHHS kK BUCOKOE(PEKTUBHHUX COPTIB, IO MPUCTOCOBAHI IO HHU3b-
KHX J103 TPYHTOBUX MOKUBHHUX PEYOBHH, MOXE CTATH 3alIOPYKOIO CTa0LIBHO BUCOKOT IPOIYKTUBHOCTI
opraHiyHuX mocisiB. IIpore, Opak iHdopmariii 1Mo10 IPUIATHOCTI COPTIB YKPaiHCHKOI Ta 3aKOPAOHHOT
CEJICKIIii O YMOB OPTraHIYHOTO 3eMJICPOOCTBA 3yMOBWIIM MPOOJIEMY COPTOM000PY IS BITUM3HSIHUX
opraHiuHuX BUpoOHUKiB. KpiM TOro, paifoHOBaHi COPTIB i BUKOPUCTOBYBaH1 TEXHOJIOTii BUPOILyBaHHS
CLIBCBKOTOCTIONAPCHKUX KYJIBTYp pO3pOOIIeH] 3 BpaXyBaHHSIM XapaKTEPUCTUK arpOKITiMaTHYHHUX 30H,
SIKI CITUPAIOTHCSA Ha CEPeIHI OaraTOpivyHi JaHI METEOPOJIOTIYHHMX MOKa3HHKIB. [IpoTe Taki MoKa3HUKH
HE BiJOOpakaloTh peanbHUX MOTOJHUX YMOB. ToMy Hapasi akTyaJbHHM € BUBYECHHS MIPUIATHOCTI CO-
PTIB MIIEHUII 03UMOi Il OPTaHIYHOTO BUPOOHUITBA, BPaXOBYIOUH 1X aJaNTHBHUI MOTEHIial BiAMO-
BIIHO 10 MIHJIUBUX KITIMaTHYHUX YMOB.

AHaJi3 ocTaHHIX JoCaiIKeHb i myOJikaniii. [[uTaHHIMEI PO3BUTKY OpraHiYHOTO BUPOOHUIITBA B
VYkpaiHi 3aiiMaroTbcs BITUYM3HSIHI Ta 3apyOikHI HayKoBLI i mpakTuku. Cepel BITUM3HSHUX CHemiaic-
TiB BUPi3HAIOTECS podoTH H. IIpokomuyk [1], K. I'maguenxo [2], B. [Tunnyca [3], 0. JIynenko [4], €.
MinoBaHoBa [5], TaKOX BEJTWKE 3HAYCHHS IS PO3BUTKY OpraHigHOTO BUPOOHHUIITBA B YKpaiHi MalOTh
poOOTH iHO3eMHHMX HAYKOBILIB Ta KOHCYJIBTAaHTIB 3 opraHiuHoro BupoOHunTBa Topansd Pixtep [2],
Maprin JlixTenxan [6]. Baromuii BHECOK y BUBYEHHS €KOJOT0-€KOHOMIYHUX MPOOIEeM PO3BUTKY BH-
poOHMIITBA OpraHiyHOI mpoayKii 3poownu BiTum3HsaHI mocruigauku C.C. Arronens, M.K. lukymna,
O.1. ®ypaunuko [7], O.I1. Hlxypartos [8] Ta iHmi.

Mera gociigieHb — OIiHKa COPTIB MIICHUI 03UMOI BITYM3HSHOTO 1 3apyO0i>KHOTO MOXOIKEHHS
Ta miadip COPTIB 3a TOCTIONAPCHKO IIIHHUMHU O3HAKaMU IS BUPOIyBaHHS B OPTaHIYHOMY BHPOOHUIIT-
Bi B JlicocTenoBiit 30H1 YKpainu.

BignosigHo no metu Oynu MmocTaBieH] Taki 3aBAaHHS: BUBYCHHS BIUIMBY COPTY MIUEHHII 03UMO]
Ha GOpMyBaHHS 3¢pHOBOI IPOTYKTUBHOCTI POCIIHH, Ha SKICHI MMOKa3HUKU 3€pHA; BCTAHOBJICHHS 3aJIe-
JKHOCTI BMICTY OiJIKa ¥ KJICHKOBHHHU y 3€pHI IIICHHIN 03UMOI BiJl COPTY; BUBUCHHS 3aJICKHOCTI Gop-
MYBaHHS €JIEMEHTIB CTPYKTYPH BPO’Kal0 Bifl COPTY BUKOPUCTOBYIOUH OJHAKOBY arpoTeXHiKy; mepeaa-
TH JOCBiJI BUPOILIYBaHHS OPraHiuHOI MPOAYKLI] (30KpeMa MIIEHHIII 03UMO1) MaIUM Ta CepeIHIM M-
pUEMCTBAM, SIKi 3aMarOThCSI OPTaHIYHIM 3eMIIEPOOCTBOM.

Marepiai i MeToguka mociaigxenHsi. Haykosi mocmimkerns npoBommwmm y 2013-2016 pp. Ha
cinbcpKorocnogapchbkux yrigusax CKBUPCBKOI AOCHiAHOI cTaHWil opraHiuHoro BupoOHunTBa [AIl
HAAH, 1o ceprudikoBaHi Ha BiAMOBIIHICTH BAMOIaM OPTraHiYHOrO BUPOOHUIITBA 3rigHo 3 [locTaHo-
Boro Pagu (€C) Ne 834/2007 Ta ITocranosoro Pagu (€C) Ne 889/2009.

3rigHo 3 Yrogoio mpo coiBpoOiTHHLTBO Big 21 ciuns 2014 poky Mix CKBHPCBHKOIO TOCITITHOIO
CTaHUi€r0 Ta JJoCHiIHUM 1HCTUTYTOM OpraHidyHoOro ciischkoro rocmnogapctsa (FiBL) B pamkax miBeii-
IIapCHKO-YKPATHCHKOTO MPOEKTY «PO3BHUTOK OpraHivHOTO PHHKY B YKpaiHi» OyB 3aKIaJeHHUNA ITOITHO-
BUH TOCTIZ 32 BUPOLTYBaHHS OPTaHIYHOI CiIbCHKOTOCIIOAAPCHKOI MPOLYKIIii.

BusHaueHHS SKICHUX MMOKA3HUKIB CUIbCHKOTOCIIOAAPCHKOI MPOAYKLIT (BMICT Oifika, KIEHKOBHHM) MPO-
BOJIWIH B cepTudikoBaHiii 1adopatopii TOB «CkBUpchkHii KOMOIHAT XJ1i00MPoayKTiB» M. CKBHpa.

OcHOBHI pe3yabTaTH A0CJTiMKeHHs. [[IIeHUII0 03UMyY Ha JEMOHCTpAIifHOMY IIOJIITOHI BHPO-
LIyBaJIM Ha ABOX Mouisix — mosie Ne 1 ta Ne 3.

Ha momi Ne 3 Bu3Hauyanu e(peKTUBHICTh PI3HOMAHITHUX COPTIB MIIEHUIN 03UMOI Ta e()EeKTUBHICTh
Iii pi3HUX MIKpOOi0JIOTIYHIX TEXHOJIOTIH 3 KOHTPOJILHUM BapiaHTOM.

Ha moxi Ne 1 mpoBoanny BUPOILyBaHHS MIIEHHII 03UMOI 3 METOI0 OTPUMAaHHS MOCIBHOTO MaTepi-
ary JUIs BJIACHUX LiJIeH Ta peani3auii Ha BHyTPIIIHBOMY PUHKY.

[TepeamnociBHa MATOTOBKA IPYHTY:

[Nonepennuk — cuaepaabHUAN map.

25.06.2015 p. — opaHka cuaepariB Ha rIMOUHY 28 cM;

16.07.2015 p. — muckyBanns (T-150, Y1A-4,1);
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28.08.2015 p. — muckyBanus (T-150, YIA-4,1);
01.10.2015 p. — xyneTuBaris (quckysanns) (T-150, VIA-4,1).
O0po0OKa MociBHOrO MaTepiany MikpooOiojoriunumu npenapatamu 05-06.10.2015 p.:

Tabmuns 1 — Cxema gocaainy BHNIpoOoBYBaHHS e)eKTHBHOCTI Pi3HUX COPTIiB MIIEHUII 03MMOI B OPraHiYHOMY BHPOO-

HHUITBI
Hinsiaka Ha3sga copty I[Tnomma ainsHKy, ra
JI1 MupoHiBcbKa-65 0,46
J12 IMogonsHka 0,46
a3 ITycroBapiBka 0,23
A4 Jlykymiyc 0,23
J5 ITanHOHIKYC 0,46
J16 TToniceka-90 0,46
7 CroauyHa 0,46
J18 JInbins 0,46
A9 Yaponiiika GuronepkiBcbka 0,46
A 10 Binpana (Exsum Arpo) 0,58
11 Binpana (BTY-Ilentp) 0,58
12 Biapana (Kourpoin) 1,16
13 Job6ipHa (06c¢iB) 0,47

Jist TopiBHAHHS €(DEKTUBHOCTI Pi3HUX MIKpOOiOMOTiYHUX TEXHOJIOTiH, Ha copTi mueHnni Bigpaaa
Oyio BunpoOyBano GiompenapaTtu Toprosux Mapok Tl «Exnzum Arpo» ta «bTY-Lentp» (0,58 ra):

OOpoOka HaciHHS miieHUIl o3umMoi Oiompenapatamu «bBTVY-Llentp»: ®@iro Xemn 2 i/t + Miko
Xemnmn 4 51/t + Jlimocam (mpunwumay) — 0,5 1/t.

T]1 «Ex3um Arpo»: «biokoMIuiekc 3epHOBi» — 4 J1/T HacinHs (10 1 pobodoro po3unHy Ha 1 T HaCiHHS).

Iammi copty mmreHuIn o3uMoi: MuponiBcska-65, [lomonsaka, [TycroBapieka, JIykkymyc, [laHHOHIKYC,
[Tomiceka-90, Cronmyna, JInbins, Yapomitika OioriepkiBebka, Binpana nporpyeno npenaparamu T/1 «En-
3uM Arpo» («biokomrutekc 3epHOBi» — 4 J1/T HaciHHs (10 1 pobovoro pozunHy Ha 1 T HaciHHSA).

Cisoa 05-06.10.2015 p. Hopma BuciBy ctaHoBmia 5,8- 6,0 M mrt/ra. (290-315 xr/ra). Hopma Bu-
ciBy Oyia 30iibiieHa Ha 10 % MOpPIBHIHO 3 HEOPraHIYHUMHM IIOCIBAMH IIMX COPTIB B JaHii IPYHTOBO-
KJIIMATUYHIN 30HI.

Moznao 3a nocieamu:

29.03.2016 p. — 6oponysanns Lltpirenem (MT3-80);

14.04.2016 p. — 6oponysanus Ll tpirenem (FOM3-6);

29.04.2016 p. — obnpuckyBaHHs MO BereTarii mieHuli o3umoi — 4,8 ra (kpim BTV i koHTpOITIO)
npenaparamu Tl «Exzum Arpo»:

ditogokrop 1 a/ra + Yposkaii oprasnik 1,2 i/ra. Ha 1 ra — 200 1 po6ouoro po3unny (MT3-82, OIl-
2000).

03.05.2016 p. — obmpucKyBaHHS MIIEHUIT 03uMoi Oionpeniapatamu «bTY-Llenatp» — 0,58 ra: Miko
Xemmn — 1,2 n/ra.

22.05.2016 p. — oOnpucKyBaHHs nieHuLi o3uMoi Oionpenapatamu «bTY-Llentp» — 0,58 ra: bio-
KOMIUIEKC 3epHOBi — 1 ji/ra.

Tabmuis 2 — EfleMeHTH CTPYKTYPH ypo:Kkalo copTiB mumeHnmi o3umoi (cepente 3a 2015-2016 pp.)

Bucora poc- HomxuHa Kinbkicts 3epen | Maca 1000 Kinekicts npoayx-
Copr . THUBHUX cTe0el,
JIMH, CM KO0JI0Ca, CM y KOJIOCI, INT. 3epeH, I
mT./Mm?
CrosMyHa 90,2 +1,3 103+1,1 31,L1 +1,0 42,8 +£0,5 572+9,2
TTosniceka 90 98,7+ 1,6 10,6 0,3 30,9 +0,8 44,4 +£0,3 490 + 10,2
ITycroBapiBka 96,5+ 1,2 9,8 +0,3 26,2 +0,8 432 +04 579 +£9,6
MupoHiBcbka 65 91,1 £1,2 7,6 £0,2 29,8 +1,1 41,8+0,3 593+ 14,2
ITononsHka 98,3+1,4 7,0+0,2 26,6 +0,9 433+04 656 +9,8
Jlykynyc 974 +1,4 7,4+0,2 30,7+ 1,1 39,5+0,3 612+ 10,0
JIubinp 88,5+ 1,3 7,4 +0,2 30,3+0,9 40,2 0,4 582 + 10,1
Yapopiiika bisonepkiBchka 879 +1,7 7,1+£02 26,6 +£0,9 425+0,4 589 + 10,7
Bigpazna 97,3+1,5 6,8 +0,1 26,2 +0,6 41,2+0,3 607 + 6,1
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17.06.2016 p. — oOnpucKyBaHHs HieHHLi 03uMoi Oionpenapatamu «bTY-Lentp» — 0,58 ra: bio-
komrieke BTY-P ms 3eproBHX KynbTyp 1 n/ra.

T/1 «<Exzum Arpo» — 4,8 ra: Tpuxonepmin 2 si/ra + @itonoktop 1 i/ra. O6npuckysau «xoH-Lip».

3oupanna nuenuyi 03umoi:20.07.2016 p. — 0OMOJIOT TIICHUIT 03UMOI — 6,47 Ta.

Bceroro samomoueno 35 800 kr, cepenHs ypoxaiHicTh 55,3 11/Ta.

Tabmuus 3 — Ypo:kaiiHicTs mmenunui o3umoi (mmosue Ne 3)

Jinsuka Copt ITinoma, ra Hamonoueno, kr VYpoxaiiHicTp, 1/ra
1 MupoHniBcbka-65 0,46 2820 61,3
J2 TTomomnsanka 0,46 2920 63,5
A3 ITycroBapiBka 0,46 2910 63,2
4 Jlykymyc 0,23 1420 61,7
5 [TanHOHIKYyC 0,23 1350 58,7
J16 TToniceka-90 0,46 2520 54,8
7 CronnuHa 0,46 2420 52,6
18 JIubine 0,46 2520 54,8
119 Yapomiiika 6i101epKiBChKa 0,46 2590 56,3
A 10 Binpana (Exsum Arpo) 0,58 3140 54,1
A1l Binpana (BTY-Ilentp) 0,58 3250 56,0
J12 Bigpana (KOHTpOJIb) 1,16 5110 44,1
13 JobipHa (06c¢iB) 0,47 2830 60,2
70 63,5—63,2
61,3 ’ o%%6l,/ 60,2
60 >8,7 548 5y 54,8 563 549 56 o
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Puc. 1. YpoxaiinicTs nueHuuni o3umoi (moJie Ne 3).

. . . *
Tabmuist 4 — Pe3ysbTaTn aHani3y 3epHa nmmeHuui o3uMoi (rmosue Ne 3°)

Copt Bouoricts, % KnetikoBuna, % Binok, % 1K Knac
CrosnyHa 13,7 18 11,3 100 3
TToniceka-90 13,9 21 12,0 95 3
ITanHOHIKYC 14,0 21 11,6 100 3
Jlykymiyc 14,0 21 11,8 100 3
Uapopiiika OinonepkiBcbka 13,8 20 11,9 100 3
Binpana (Exzum Arpo) 14,4 20 11,7 100 3
JInbine 13,8 21 12,0 95 3
ITycroBapiBka 14,2 18 10,4 100 6
MuposiBcbka 65 13,7 21 12,0 95 3
TTomonsaka 13,5 21 11,9 100 3

" 3a manuvu maGopatopii TOB «®abpuka Gakaneiinux npoxykris» (TM «Kmenbka»), M. CkBupa
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[Ticns30upanbHi TEXHOJIOTIYHI onepariii Ha moii Ne 3:

29.07.2016 p. — opanka Ha 340y Ha rmouny 26 cMm (T-150, [TH1-4,42).
31.07.2016 p. — nuckyBanns (T-150, Y/IA-4,1).

03.11.2016 p. — auckysanns (T-150, V]IA-4,1).

25,0

20,0

15,0

10,0

5,0 M KneiikosuHa, %

0.0 M binok, %

Puc. 2. Pe3y/1bTaTH aHANI3y 3epHA MuIeHHLi 03uMoi (ose Ne 3°).

[Mmenuns o3uma, mose Ne 1, mioma — 6,08 ra

[TepenmociBHa MiATOTOBKA IPYHTY:

[Monepenuuk — cost — 4,08 ra; Oypsik cromosuii— 0,34 ra; map — 1,66 ra (B MuHyIOMYy OYB TMOCIB
MOPKBH, CXOJIM HE 31UIIIN).

22.09.2015 p. — opanka Ha TTUOUHY 26 CM;

29.09.2015 p. — KysIpTUBALIS;

04.10.2015 p. — mepeAnociBHa KyIbTHBAITIS.

O0po0Oka mociBHOTO MaTepiany Mikpoobionoriuanmu npenaparamu 06.10.2015 p.:

TJ1 «<EH3umM Arpo»: «biokoMITieKke 3epHOBI» — 4 JI/T HACIHHSL.

CiBb6a 06-07.10.2015 p.

I 1 «MuponiBceka-65» — 2,3 ra (emita) (20 ciBayiok 72x323 m).

I 2 «[lomiceka-90» — 3,5 ra (1 penponykiisi, HacinHs BiacHe) (30 ciBanok 108x323 m).

I 3 «/lo6ipHa» — 0,28 ra (06ciB) (4 ciBamku 14,1x180 m) (aaciuns [I-oi penponykii). Hopma Bu-
ciBy — 5,8 min/ra (315 xr/ra).

Jormsig 3a mociBamu:

29.03.2016 p. — 6oponysanns Ll tpirenem (MT3-80)

14.04.2016 p. — 6oponysansns ltpirenem (FOM3-6)

29.04.2016 p. — obnpuckyBanHs meHuI o3uMoi Oionpemnaparamu TJ] «EH3uM Arpo»: @itomok-
Top 1 n/ra + Ypoxaii opranix 1,2 n/ra.

Ha 1 ra — 200 n po6ouoro pozunay (MT3-82, OI1-2000).

03.05.2016 p. — oOmpuckyBaHHs TIICHUIT 03uMoi  Oionpenapatamu «bTY-1lenTp» — 1,3 ra: Miko
Xenn Poct 1,27 n/ra.

30upaHHsI MIICHUI 03UMOT

18.07.2016 p. — oomoznot o3umoi mmrenuri — 6,08 ra. Becboro Hamosoueno 21 825 kr, cepemHs
ypoxaitnicts 35,9 1/ra, B T.4.:

I 1 «MuponiBcbka-65» — 2,3 ra. Hamonoueno 7835 kr, ypoxkaiiHicts 34,0 m/ra.

I 2 «ITomicbka-90» — 3,5 ra. Hamonoueno 12790 xr, ypoxaiiHicTs 36,5 m/ra.

I 3 «o6Gipra» — 0,28 ra. Hamonoueno 1200 kr, ypoxaiiHicts 42,8 11/Ta.
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Puc. 3. Ypoxaiinicts mumenuni o3umoi 2014 -2016 pp. *
* — B 2015 poni yacTHHA COPTIB MIIEHHIIi 03MMOI BUPOLIYBAJIACS IO FiPIIOMY MOMEPEIHUKY
(IIycroBapiBka, [Tannonikyc (B 2015 p. nommikoso Oyna Ha3sa ®ineniyc), Ctommuna, JIubinn).
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Puc. 5. BmicT 6ika B 3epHi mmenuni o3umoi, %.
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BucnoBku. 1. 3riHO 3 HAIMMMU JOCIIHKCHHAMHI Ha €JICMEHTH MPOAYKTHBHOCTI IIICHUIT 03UMOT
CYTTEBHH BILTUB MaJIM COPTH 1 MOTOHI YMOBH POKY. HecnipusTIIiBI yMOBH BECHSHO-JIITHEOTO TIEPIOITy
2016 poky npuzBenu 10 (OPMYyBaHHS MEHIOI KUIBKOCTI Ta BIATIOBIIHO MacH 3epHa 3 KOJIOCY Ha BiJl-
MmiHy Bix 2015 poky, Komu JOCTaTHS BOJIOro3abe3ledeHiCTh BIPOJAOBK BETETAlIHHOTO Iepioay aana
3MOTry C()OPMYyBaTH BUIIOBHEHE 3€pHO. JOCTIIKEHHIMH BCTaHOBJICHO, 110 Ha (JOPMYBaHHS OCHOBHHX
MMOKA3HUKIB MPOJTYKTUBHOCTI KOJIOCA MIIICHHMIII 03UMOI BIUIMBAIOTh COPTOBI 0coONMBOCTI. Bucora poc-
JIVH TITIICHUII 03UMO1 BapitoBasia B Mexkax 88,5-98,7 cM, goBxkuHa kojoca — 6,8—10,6 cM, KiITBKICTb
3epeH B kKosoci — 26,2-31,1 mT. 3a moKa3HUKOM JOBKHWHHU KOJOCY ciif BUAUTATH copTH [lomiceka 90
(10,6 cm) Ta Cronmuna (10,3 cm). Coptu Cronmuna, [Tomiceka 90, Jlykymnyc Big3HaumImcs HaiOib-
IO KITBKICTIO 3epeH y konoci (31,1; 30,9; 30,7 mT. BiATOBITHO).

2. B cepemanomy 3a 2014-2016 pp. B yMOBax opraHigHoro BUpoOHHUIITBAa CKBHPCHKOI JOCIITHOT
CTaHLil HalOUIBIIY BpOKaiHICTh 3epHa 3abe3neunB copt [lomonsHka — 6,2 1/ra, [lomiceka 90 — 6,0
1/ra, Yaponiiika OinorepkiBcbka — 5,7 T/ra. Cepesl IHIIMX COPTIB, sIKi BUBYAIH TPOTSITOM OCTaHHBOTO
POKY IOCIIKEHB, BUCOKOIO TPOAYKTHUBHICTIO Bim3Hadanmuch Takox Jlykymryc, [lycroBapieka, Ilan-
HOHIKYC.

3. 3a pe3ynbpTaTaMy OLIHKM MPEJCTaBICHUX Ha JEMOHCTpPALiHHOMY MOJITOHI COPTIB MIIEHUI
o3mmoi 3a 2014-2016 poku, MOKHA CKa3aTH, IO HAWOIIBITY cTaOiIbHICTh, HE3BAKAIOUH HA TOTO-
ITHI YMOBH, PiBeHb 3a0€3MECUCHHS IPYHTY MMOXUBHUMH PEUYOBHHAMH Ta IHIIN HECHPHUATIHBI (HaKTO-
pH, 3a AKICHUMH MOKa3HUKaMH (BMicT Oisika Ta kielikoBuHH) Manu copTH [lomiceka 90, [lanHOHI-
Kyc, Bingpama. Ciing BiIMITHTH 3a IIUMH TOKa3HUKAMH Takox copTu llomomstaka Ta Yapomiiika 6i-
JIOIIEPKiBChKA.

4. 3a pe3ynbpraTamMy BUIPOOOBYBAaHHS COPTIB Micis pi3HUX HonepeanukiB y 2015 poui, HalOIIbITY
TUTACTUYHICTD TOKa3aB aBCTPiChKHMA copT [laHHOHIKYC — BMiCT KieiikoBUHH Ha momi Ne 6 (momepen-
HUK 3¢pHOBI) ckianas 18,5 %, ua mom Ne 2 (monepenuuk cunepatn) — 17,4 %.
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Pe3ynbTaThl HCIIBITAHUS PA3JUYHBIX COPTOB MIIEHUIBI 03UMOIf B OPraHM4ecKoM MPON3BOACTBE

A.B. BaoBuuenko, 10.B. TepuoBoii, B.Il1. Puioak, I'.I'. MeabHuk, A.A. KaukoBcknii, C.A. I'asameBckuid,
A.A. Uyo

IpuBeneHs! pe3yabTaThl HCIBITAaHUI PA3NUYHBIX COPTOB IICHUIIB 03UMOI IIPH BBHIPAI[MBAHUU B YCIOBHSAX OpraHHde-
CKOTO TPOU3BOJACTBA Ha CEIBCKOXO3SHCTBEHHBIX YroAbsix CKBHPCKOM ONBITHON CTAaHIMM OPTaHUYECKOTO IIPOHM3BOJCTBA
UAIT HAAH, ceprudunnpoBaHHOH Ha COOTBETCTBHE TPeOOBAHMSIM OPraHHIECKOTO NPOHM3BOJCTBA corylacHO IlocranoBie-
auio Cosera (EC) Ne 834/2007 u IToctanoBinenueMm Cosera (EC) Ne 889 / 2009.

VYka3aHo, 94TO B YCIIOBUSIX OpPraHHYECKOT0 IPOU3BOCTBA HAUBBICIIYIO YPOXKaHHOCTh 3epHa obecrneunBany copra Ilomo-
nsgHKa — 6,2 1/ra, Ilonecckas 90 — 6,0 1/ra, Yaponeiika GenouepkoBckas — 5,7 T/ra, BBICOKOIPOIYKTHUBHBIMU OBUTH TaKke
copta Jlykymnyc, IlycroBapoBka, [lanHoHMKYC. Hanbonpiryto cTaOMIBHOCTD MO KaYECTBEHHBIM IOKa3aTeNsIM (COIepIKaHHe
Oenka u KinelikoBuHbl) umenu copta [lonecckas 90, [Tannonukyc, Otpana.

KnroueBble c10Ba: opraHmyeckoe NMPOHU3BOJICTBO, COPTA, MIIEHHUIA O3UMasi, MUKPOOHONOTHYECKHE MPENapaTsl, ypo-
XKaHHOCTb, TIOKAa3aTeIH KaueCTBa, IIOTOIHBIC YCIIOBHSI.

Results of testing different varieties of winter wheat in organic production

A. Vdovechenko, Yu. Ternoviy, V. Rybak, G. Melnyk, O. Kachkovskyi, S. Halashevskyi, A. Chub

Crop varieties play an important role in increase of organic crops productivity both in terms of harvest volume and quali-
ty. It is one of important factors for further enhancement of the organic agriculture in the Ukraine. Taking into consideration
diverse soil and climatic conditions in every area, it is necessary to select the varieties whose biological characteristics are the
most suitable for natural conditions of the area they are grown in.

Winter wheat is one of the most important export crop for the Ukrainian organic sector. Nowadays Ukraine has a wide
range of winter wheat varieties which differ essentially in terms of vegetation duration, requirements to temperature regime,
humidity and soil fertility. These allow selecting the most suitable varieties for each area and farm.

Our research covered the following issues:

- to measure productivity and quality parameters of different winter wheat varieties,

- to carry out comparative analysis of productivity of winter wheat cultivated according to the organic method with the
use of the same agricultural machines,

Winter wheat in 2015 was grown on the demonstration ground on two fields - field 1 and field 3.

We determined the effectiveness of various winter wheat varieties and the effectiveness of different microbiological
technology with the control variant on field 3.

1. According to our research, crop rotation, cultivars and weather conditions of the year had a significant impact on the
productivity of winter wheat. Adverse conditions of spring and summer in 2016 resulted in the formation of fewer and under
weight grains in the ear unlike in 2015, when sufficient moisture during the growing season contributed to full grain for-
mation. Studies have established that the formation of the major indicators of productivity of ear of winter wheat is especially
influenced by varietal characteristics. Plant height of winter wheat varied within 88.5-98.7 cm long, ears — 6.8-10.6 cm, the
number of grains per ear — 26.2-31.1. In terms of the length of the ear should Poliska 90 (10.6 cm) and Stolychna (10.3 cm)
varieties should be pointed out. Varieties of Stolychna, Poliska 90, Lukulus had the highest number of grains in the ear (31.1;
30.9; 30.7 pc. respectively).

2. On the average for 2014-2016 under organic production in Skvyra research station the highest grain yield provided
the varieties of Podolyanka — 6.2 t/ha, Poliska 90 — 6.0 t/ha, Charodiyka Bilotserkivska — 5.7 t/ha. Among the other varieties
studied in the last year high performance was observed in Lukullus, Pustovarivka, Pannonikus varieties.

3. The assessment results presented at the demonstration field of winter wheat during 2014 -2016, we can say that the
greatest stability, despite the weather conditions, soil nutrients level and other unfavorable factors, quality (protein content
and gluten) had Poliska 90, Pannonikus (Fidelius), Vidrada. Also indicators were noticed in Podolyanka, and Charodiyka
Bilotserkivska varieties.

4. According to the results of testing varieties after various pre-crops in 2015, the greatest plasticity (lasting results
without dependence to growing conditions) showed the Austrian variety of Pannonikus (Fidelius) - gluten content on field 6
(pre-crop — grains) was 18.5 %, on field 2 (previous culture — green manure) was 17.4 %.

According to the conducted research, we can conclude that crop rotation is a fundamental value.in organic production,
especially under the absence of organic fertilizers.

Therefore, properly planned crop rotation should make the foundation of high-quality, cost effective organic crop pro-
duction.

5. The use of microbiological preparations for the winter wheat crop gave a significant effect in comparison with the
control variant.

Key words: organic production, varieties, winter wheat, microbiological preparations, productivity, quality, weather
conditions.

Haoitiwna 10.05.2017 p.
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AJJAIITUBHI BJACTUBOCTI COPTIB TPUTHKAJIE APOI'O
B YMOBAX CXIJIHOI'O JIICOCTEIY YKPAIHU

Bu3HauCHO aIaNTHBHI BIACTHBOCTI COPTIiB TPUTHKAJE sporo B ymoBax Cxingnoro Jlicocreny Ykpainu. BeranosieHo, 1o
coprtu 3mit xapkiBcbkuii, Jlapxni6a xapkiBcbkuii, Bopusitep xapkiBchknii, Boms xapkiBcbka Ta 'ycap xapkiBChKHI MaroTh
BHCOKI MMOKa3HUKU CENEKIIHHOT HiHHOCTI FeHOTHITy. BOHN MOEAHYIOTh BUCOKHUII PiBEHb YPOXKAHHOCTI 3 HOro CTabijbHICTIO
[IPY BUPOILYBaHHI y pi3HHUX 32 yMOBaMu pokax. ToMy 1ii copTu OLIbII NPUAATHI 1UIsl BUPOLYBAHHs B 30HAaX HECTIHKOIO 3BO-
JIOXKEHHSI, sIKOI0 € cxinHa dactuna Jlicocreny Ta Cren Ykpainu. CopTy NpeacTaBisioTh BUCOKY LiHHICTD IS CEICKLIHHOT
poOOTH SIK JuKEpelIa BUCOKOT aJaTHBHOCTI.

KurouoBi ciioBa: TputHkane spe, ypoxaiHiCTb, a1alTUBHICTb, CTA01IbHICTh, MOCYXOCTIHKICTh, COPT.

IocTanoBka mpodJjeMu. Tputukaie sipe B 36pHOBOMY KOMIUIEKC] Bilirpae 3Ha4Hy CTaOUIIZyIOqy
POJIb Y BUPOOHUIITBI MPOJIOBOIBUOTO 3epHA. HeBrcoka BUOArIMBICTh TPUTUKAJIE SIPOTO JIO MOMEPE-
HUKiB, IDYHTOBUX YMOB, TEXHIYHA Ta KOPMOBa I[IHHICTh 3€pHA, MiABUIICHA CTIHKICTH 10 XBOPOO Ha-
FOTh MOXKJIUBICTH ITiIBUITATH BUPOOHHUIITBO 3€pHA 3a paXyHOK BUKOPHUCTAHHS TOCIBHHUX IUIOII, SIKi HE
HiXOMATH JUIsl BUPOILyBaHHs miienuti [1]. [pyHTOoBO-KIiMaTH4Hi yMOBH YKpaiHu, 1€ MIOPIYHO BHCI-
BalOTh OJM3BKO 7 MITH Ta 03UMHUX 3€PHOBHUX KYJIBTYD, JO3BOJSIOTH OTPUMYBATH BUCOKI BpOXkKai, OJTHAK
MIPOSIB TCHETUYIHOTO MOTEHITIAY COPTIB IMIICHHUIT M SIKOT 03MMOi 0OMEKYEThCS HECTaOITLHUMH TIOTO-
JTHUMH yMOBaMU. J[Jst spuX KyJIbTyp OCHOBHUM JIIMITYFOUUM ()aKTOPOM € 4acTO ITOBTOPIOBAHI BECHSHI
Ta JIiTHI mocyxu. 3 iHmoro 60Ky, y psiai perioni (Ilomices, 3axinumii Jlicocten) nepioqudHo BigOyBa-
€THCS HAZAMIpHE TIEPE3BOIOKEHHS 11]] Yac BETECTAIIMHOTO MEePioAy, AKEe CIPUINHSIE BUISATAHHS POCITHUH
Ta PO3BUTOK 30yIHHUKIB XBOP0O. ToMy 0COOIHNBOI aKTyaIbHOCTI HA0yBa€ CTBOPCHHS COPTIB TPUTHKAJIE
SIPOTO, JANTOBAHKX JI0 a0lOTHYHHUX (PAKTOPIB HABKOJIHUIIHHEOTO CEPEIOBHINA 3 BUCOKMM T'€HETUYHUM
MOTEHIIIaJIOM YPOXKAHHOCTI, 3IaTHUX MPOSBISITA HOTO 32 PI3HUX MOTOTHUX YMOB.

AHaJti3 ocTaHHIX J0oCTiTxKeHb i myOaikamiid. OcTaHHIM 9acoM, BUPOOHUKN POCIMHHUIIEKOT TIPO-
IYKIIii BCe OLIBIIE CTHKAIOTHCS 3 HETAaTHBHUM BILTUBOM KJIIMAaTHYHUX 3MiH, OCOOJIMBO TaKHUX SK YacTi
Mocyxu a00 HaJMipHE 3BOJIOKCHHS, JTOBIOTPUBAJ CIEKH, aHOMAJILHO Teruti 3umu [2]. Jlo HaiOLIbm
PU3HMKOBAaHUX a0I0THYHUX (DAKTOPIB HAJIEKATh MOCYXa, XOJIO/I, KHCIOTHICTh, 3aCOJICHICTh Ta TOKCHY-
HICTbh IpYHTIB. IIpy bOMYy, CydacHi COPTH TPUTHUKAJIE SIPOTO € TOCTATHHO XOJOJOCTIHKIMH Ta TOJIepa-
HTHUMH JI0 HECTIPUATIUBUX IPYHTOBUX yMOB [3]. OfHi€0 3 OCHOBHUX NMPUYMH 3HAYHHX KOJUBAHb
YpOXKaHOCTI € HecTabuTbHI YMOBHU BosiorozatdesnedeHHs [4]. Dizionoriydi mporecu Ta Oi0JIoTiuHi
0COOJIMBOCTI POCIIMHH, SIKi 0OYMOBIIOIOTH IMPOTUCTOSHHS MTOCYXaM MAalOTh Pi3HHUN CTYITiHb BUPAKCH-
Hsl, 32JIC)KHO BiJI TCHETUYHUX OCOOMUBOCTEH, TUIY Ta TPUBAIOCTI MOCYXH. TOJNIEPAaHTHICTh TPUTHKAJIS
JI0 BECHSHO-JIITHROI MOCYXH 3HAYHOIO MIpOI0 OOYMOBIIIOETHCS TPUBATICTIO BEreTAlliHHOTO TEPiOAY.
HaiiGinpmmii BrutiB Ha (hOpMYBaHHS KOMIIOHEHTIB YPOKAHHOCTI TPUTHKAJIE IPOTO MAIOTh YMOBH 3BO-
JIO’KCHHS T 9ac KOJOCIHHA [5]. ¥ 0ararbox KpaiHaxX OLIBIN MMOCYXOCTIHKMMH € TSHOTHIIA 3 PaHHIM
KOJIOCIHHSIM Ta JocTuraHaaM [6]. B ymoBax Jlicoctemy Ykpainu mepeBara HalaeThCsl CEPEIHbOCTHUT-
nuM coptam [1]. JlocuTh 9acTo, HAWOIIBIT aJanToBaHi 10 MMEBHUX YMOB BHPOITYBaHHS TCHOTHIIH BH-
TUJISIOTBCS 3 MICIIEBUX CENEKIIIHHUX JIiHiK [7, 8]. BUCOKOIO aganTHBHICTIO BiJIPI3HAIOTHCS JiHIT TpH-
tukaine siporo 3 Mekcuku (CIMMYT), siki IpeACTaBisIOTh CENEKLiHHY Ta TOCIOAAPCHKY LiHHICTDH
JaJIeKo 3a MeXaMH KpaiHu MoxokeHHs. Lle 00yMOBIIOETECS BKIIOUEHHSIM JI0 CENIEKIIIHOTo mporecy
€KOJIOTIYHOTO BHIPOOYBAaHHS y MHPOKOMY Tiana3oHi arpokmiMaTuaaux yMoB [9, 10]. OcHOBHOIO TO-
CHOJIAPCHKOI0 XapaKTEPUCTUKOIO COPTY € BUCOKA YPOXKaWHICTh. J[00ip afanTHBHUX TEHOTHIIIB JIUIIIE Y
MOCYIUIMBUX YMOBaxX HE J1a€ YsBICHHS MPO MOTECHINAN ypoxaiHOCTi. J[is HalOLIBII TOYHOI OIIHKU

© Psouyn B.K., Measnuk B.C., Kanycrina T.Bb., Yepnooaii C.B., llleyenko O.€., 2017.
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aJanTUBHUX BIIACTHBOCTEH TCHOTHITY HEOOXiTHE JeTalbHE BHUBUCHHS y MICIIEBOCTI J€ IUIAHYETHCS
Horo moAanblle KyJIbTUBYBaHHS Y Pi3Hi 32 MOTOJHUMH YMOBaMH POKH.

MeTta A0CaiIsKeHHs] — BU3HAYNTH aIalITUBHI BJIACTHBOCTI COPTIB TPUTHKAJE APOro B ymMoBax Cxi-
naoro Jlicoctenmy YKpaiHw Ta BHIITUTH 3 HUX OLIBIN CENEKINHO IIHHI TEHOTHITH, 3[IaTHI CTaO1IEHO
(hopMyBaTH HiABHUIICHY YPOKANHICTb.

Martepiaa Ta meroguxa. Jlocmimxenns nposogunu y 2012-2016 pp. B [HcTUTYTI pOoCTUHHUITBA
im. B. 4. FOp’esa HAAH (IP im. B. S1. IOp’eBa) B ymoBax cxigHoi yactuau JlicocTernoBoi 300U YKpa-
inM. TpyHTOBHMH TOKPUB NPEICTABICHUH TOTYKHUM CIIA0OBHIIY)KEHUM YOPHO3EMOM Ha IIHIIYBATO-
CYTJIUHHCTOMY Jieci 3 TOBIIMHOIO T'yMycoBOro mapy 75 cM. KiiMaT y 30Hi MpoBeIeHHs JOCHTiHKEHb
MTOMIPHO KOHTHHEHTaJIbHUH. HepiBHOMIpHUN PO3MOIII OIMAaiB MPOTITOM BETEeTAIIMHOrO Mepioay B
CYKYITHOCTI 3 BUCOKMMH TEMIIEPaTypaMHt MTOBITPS 9aCcTO TMPU3BOAATH IO BECHIHO-TITHIX mocyx [11].

[ociB TpuTHKaNe SPOro MPOBOIMIN B PAHHBOBECHSHMI MEPioJ B Mipy J03piBaHHs IPYHTY Ha I0-
JITX BOCBMUITUTLHOI CENEKIiiHOI ciBo3Minu ciBankoro MCHIIIT «Knen-1,5» Ha rimbuny 4-6 cm, 3
HOPMOIO BUCIBY 5,0 MITH CXOKMX HaciHWH Ha 1 ra. MiHepanbsHi 10OpuBa ITiJT IePEATNIOCIBHY KYJIbTHBA-
1ito BHOCWIN y BUIIIsii HiTpoamodocku NPK,, (2013-2014 pp.) Ta amiagnoi cenitpu N,; (2015-2016
pp.). [lonepenuuk — ropox. BuBuanu 12 copriB Tputukane sporo, crBopenux B IP im. B. f. FOp’era.
Jlocmimni ainsakn mwiomteo 10 M° po3MilLyBatH METOIOM MOCITiIOBHHX MOBTOPEHb. [IOBTOPHICTH 10-
CNiTy YOTHPHpa30Ba. YPOXKAWHICTh BH3HAYAIM BaroBUM METOJOM, SIK CEPEIHIO 332 MOBTOPEHHSIMHU.
JUist OLiHKM €KOJIOT14HOI TUIACTHYHOCTI Ta CcTalbiMbHOCTI ypOKaHOCTI BUKOPUCTOBYBAJIM AUCIEPCiii-
HUU Ta perpeciiiuuii anam3 [12]. [lapameTpy aganTHBHOCTI — 3arajibHy amanTUBHY 34aTHICTE (3A3),
Bapiancy cnerudiunoi (CA3) amanTUBHOI 31aTHOCTI, BIAHOCHY CTabimbHICTE (Sgi), ceneKiiiHy IiH-
Hicts rerotuny (CLI) ta xoedimienT komnencamnii (Kgi) BU3Ha4amm 3a METOIUKOIO, 3allPOITOHOBA-
Hot A. B. Kinbuesckum, I1. B. Xotunsosoro [13]. JlocToBipHICTE 0f€pKaHUX PE3yNbTaTiB BU3HAYAIN
3a meronukoio b. A. Jlocnexosa [14]. ArpoMereoponoriydy iHbopMarlito HaBeJAeHO 32 JaHUMH Xap-
KIBCBKOTO PETiOHAIILHOTO LIEHTPY 3 TiPOMETEOPOJIOTII.

[oromni ymoBu 2013 p. Oynu BKpai )KOPCTKUMH 1 HECTIPUSITIUBUMH JAJISl POCTY 1 PO3BUTKY TPUTH-
kaise siporo. [locyxa TpuBana maiibke Bech BereTariiuuii nepiog. KinpkicTs omaniB craHoBmia 11-56
% Bim cepenapodaraTopignoi. OcoOINBO KOPCTKOIO Oyiia BECHsHA TOCyXa, sKa Impunaia Ha (aszy
cX0Iu — TpyOKyBaHHs, a TAKOX JIITHI IOCYXH Pi3HOI TPUBAIOCTI Y YEpPBHi, SIKi 4epPryBalHCh 3 KOPOT-
KOYaCHUMH 37TUBOBUMH omanaMu. CepeaHhOMICSYHA TeMITepaTypa MOBITPS ¥ KBiTHI OyJia IPOXOJI0.I-
Horto (8,9 °C, mo Ha 2,4 °C Hmk4ye 0araTopidyHMX MMOKAa3HHUKIB), y TPaBHI-IHIIHI TeMIEpaTrypa IepeBu-
ryBana 6aratopiuny Bix 0,9 mo 5,4 °C.

VY 2014 p. noroaHi yMOBH OyJiu CIPUSTIMBUMH AJISL POCTY 1 PO3BUTKY POCIIMH, ONTHUMANBHIN TpH-
BaJIOCTI OKpeMHUX (a3 Bererarlii poCiiH, 110 JT03BOJIMIO TeHOTHIIAM TPUTHKAJIE SIPOro 3HAYHOIO MipOI0
peaizyBaTH CBil MOTEHITIAN ypoxaiHocTi. Omaayn IpoTATOM BeTeTallii MepeBaKHO BUIAIAINA PIBHO-
MIipHO B ONTUMaIBHIHM Ta HagMipHiH KinbkocTi. CymapHa KiJIbKiCTb ONaiB y TpaBHi-4epBHI CKianana
108-238 %, a B nmumHI 66 % TOPIBHSAHO 10 HOpMH. TeMIepaTypa OBITPs B 4epBHI Oyira OJIM3BKO0 10
cepeaHbpo0araTopiuHol, a B TpaBHi Ta JIMIHI IepeBuinyBaa ii Ha 2-3 °C.

YmoBu 2015 p. Oynu HOCYNUTUBUMHY, 110 HETATUBHO BIUIMHYJIO Ha PO3BUTOK pociuH. B TpaBHi Ki-
JBKICTH onafiB ctanoBuiaa 71 % Big HOpMU. 3 TPETHOI JeKaau TPaBHS A0 APYToi AeKaad YepBHS Oma-
IiB HEe crocTepiranock. IlocymumBmii Iepio CIiBIIAB 3 KPUTHIHOIO (Pa30i0 PO3BUTKY POCIHH — KOJIO-
CIHHAM, IO HETATHBHO BIUIMHYJIO Ha PO3BUTOK POCIMH Ta (GOpPMyBaHHs Bpoxaro. Temmeparypa moBi-
Tps y YepBHI NepEBUIIyBaa cepenHio Oararopiuny Ha 2,4 °C.

Y 2016 p. mpoTAroM Maitke BCHOTO BETETAIIMHOTO MEepioay BimOyBaJIOCh HAAMIPHE 3BOJIOKEHHS
(KpiM KOPOTKOUYACHOT OCYXH B Tiepion TpyOKkyBaHHs). KibKicTh omamiB ctaHoBwmwia 184 % mopiBHSIHO
3 cepegHboOararopiuno0. Lle cnpuuMHMIO YacTKOBE BUWIIATAHHS POCIIMH Ta CHOPHUSUIO IHTEHCHBHOMY
PO3BHTKY 30yaHUKIB XBop00. [1i7 yac HAMBY 3epHA CIIOCTEpIrayiach IMiABHUINEHA TEMIIepaTypa IMOBITPs, B
cepeaabomy 22,7 °C 3 migsuinenssm 10 38 °C.

VY minomy, yMOBH pOKiB Oyl KOHTPACTHUMH 32 TEMIIEPATYPOIO MOBITPS Ta KUIBKICTIO OMaiB, IO
XapakTepHe 11t 30HH cxigHoro Jlicocrenmy YkpaiHu Ta H03BOJISIE OLIHUTH CTaOUIBHICTD (OPMYyBaHHS
YPOXKAHHOCTI i BILTMBOM YMOB CEPEIOBHIIIA.

OcHoBHi pe3yibTaTh 10cTixenHst. CepeHs ypoKalHICTh COPTIB TPUTHKAJIE SIPOTO 33 POKU JOCTII-
*eHb cranoBuina 4,07 T/ra. HaiiOinpm cipusitimBuMy utst popMyBaHHs ypoxaiiHocTti Oymu ymosu 2014 p.,
PO IO CBIAYNTH BUCOKHMI MO3UTUBHUI 1HIEKC POKy (Ej= 1,75) Ta moka3sHHK cepeJHBOI ypoKalHHOCTI cop-
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TiB (5,82 T/ra 3 KOJIMBAaHHAM 3a TeHOTHIIAMH Bix 5,13 mo 6,36 1/ra). HaiiMeHmry ypoxaifHICTh copTH dhop-
MyBaJM y mocyunutmBux ymoBax 2013 p. —1,94 1/ra (Bim 1,35 nmo 2,45 T/ra), iHOEKC POKY CTAaHOBUB
(Ej=-2,13). Ilpu 11p0My, T€HOTHIIH 10 PI3HOMY pearyBai Ha 3MiHy YMOB CEPEIOBHIIA 3a poKamu (Taol. 1).

Tabmut 1 — YposxkaiinicTb copTiB i JiHili TpUTHKANE APOro y KOHKYpcHOMY copToBunpodyBanni 2012-2016 pp., t/ra

Copr, inis 2012 2013 2%?4 2015 2016 Cepepuie Koer%:i? Zipe

AiCT XapKiBCHKHIA 3,99 1,41 5,13 3,21 3,93 3,53 0,95
Kopogaii xapkiBcbkuit 4,30 1,35 5,71 3,38 4,14 3,78 1,11
Jlerinp XapKiBCbKHI 4,42 1,45 5,45 3,34 4,29 3,79 1,04
O0epir xapKiBCBKUI 3,90 1,70 5,83 3,36 4,20 3,80 1,02
Xnibosmap XapKiBChKHiA 3,97 2,26 6,05 3,57 3,98 3,97 0,91
CoHlenap xapKiBCbKuit 4,74 1,93 6,02 3,81 4,17 4,13 1,05
Hapxiiba xapKiBCbKHiA 491 2,21 5,88 4,11 4,45 4,31 0,95
Bopusitep xapkiBcbkuit 5,44 2,18 5,99 4,25 4,46 4,46 1,01
JleGinp XapKiBCHKUMN 4,95 1,73 6,36 3,79 3,24 4,01 1,18
T'ycap xapkiBchKuit 5,78 2,32 5,98 4,27 4,07 4,48 0,99
Bouns xapkiBcbka 4,21 2,23 6,00 3,85 4,22 4,10 0,92
37T XapKiBChKHI 5,68 2,45 5,41 4,20 4,68 4,48 0,84

Cepenne 4,69 1,94 5,82 3,76 4,14 4,07 -

Ianexc poky (E;) 0,07 -0,31 1,75 -2,13 0,62 - -

HIP 05 511 nopisnsms cepemnix 0,26 —

HIPos 5 paxcropow reniorun 0,17 -

HIP0s 54 garcropom ywos poxy 0,08 -

HIPys 54 ssaemosicio daxropis 0,08 -

3ane;xHO BiJl yMOB POKY 32 yPOXKaiHICTIO BUIUISUTUCE Pi3HI COPTH, IO YCKIJAHIOE MOMKIIMBICTD Tii0-
paty HiHHIMIKAN 111 JaHOi 30HU reHoTurr. Y 2012 p. HalBHIIY YPOXKAHHICTb Cepell BChbOro HaOOpy I'eHOTH-
miB copmyBae coptT ['ycap xapkiBcbkuit (5,78 T/Ta), sIKHit MaB BUIIY yposkaiHicTh 1 B 2015 p. (4,27 1/ra).
V Bkpaii mocymumBomy 2013 p. Ta cepeanbomy 3a ymoBamu 2016 p. yposkaiHimmMm 3a iHmi OyB copT 3miT
XapKIBCBKUH BimnoBiAHO 2,45 Ta 4,68 T/ra. Y HAMOUTRIN cripusTiMBoMy 3a ymMoBamu 2014 p. BuIry ypo-
JKaiHICTh MaB copT JIeOimp XapKiBChKmii (6,36 T/ra). 3a BUPOITYBAaHHS COPTIB y HECTAOLTBHUX arpoKiIimMa-
TUYHUX YMOBAX BXJIMBY POJjIb Biirpae ix 3maTHICTb 30epiraTi ypoxKalHiCTb IPH HOTipIICHHI HABKOJUII-
Hix ymoB. KoedimieHT perpecii BinoOpakae cepelHIO peakililo COpTy Ha 3MiHy yMOB cepenoBuia. Ynm
MEHIIIE 0T0 BIIXWJICHHS Bijl HYJIS, THM CTAOUIHHIIINM € TeHoTuI. Cepel COpTiB BUALICHO OUTHITT CTabiIb-
Hi, KoediLieHT perpecii B Akux OyB MEHILNM 3a OJUHULIIO: AICT XapKiBchbKuid, Xnibonap xapkiBcekuit, [a-
pxutiba xapkiBcbkuii, ['ycap xapkiBcbkuil, Bonst xapkiBcbka Ta 37T XapKiBCHKHIA.

Y cepenHboMy 3a poKaMH JOCIIDKCHBb BHIY YPOKaWHICTh MaJIM COPTH 3T XapKiBChKuil (4,48
1/ra), ['ycap xapkiBchkuii (4,48 1/Ta), bopuBitep xapkiBcbkuii (4,46 T/ra), Jlapxmiba xapkiBchkmii (4,31
1/ra). Cepen HUX HallMEHIIE pearyBaB Ha 3MiHy YMOB CepeIOBHILA cOpPT 3MiT XapkiBebkuid (bi = 0,84),
a copt bopusitep xapkiBcbkuii OyB Oinbm miactuaauM (bi = 1,01).

3BUYaliHO, CTAOUIBLHICTh TEHOTHUILY BiIOKPEMJICHA BiJl HOro PiBHS ypOKalHOCTI € MaloiHpopMaTH-
BHOIO0. BoHa He Jae MOXIIMBOCTI PO3AUIMTH TEHOTUNHN Ha Ti, sIKi 3HAYHO 3HIDKYIOTH BpOXKalHICTB 3a
MOTIPILICHHS! YMOB Ta Ti, sIKi Pi3KO MiABUIIYIOTh YPOXKAWHICTh 3a CIIPUATINBUX YMOB. B 000X Bumaz-
Kax KoedilieHT perpecii Oy1e BUCOKHUM, L0 03HAYa€ HECTaOIbHICTh TeHOTHITY. Tak caMo, cepel Bili-
OpaHux OLIBII CTAOLIPHUX TEHOTHIIIB € ILIHHI, SIKI MalOTh MIABUILECHUN PIBEHb YPOXKaHHOCTI 1 CTa01JIb-
HO Hioro GopMyIOTh 3a Pi3HUX YMOB. AJle MOXKYTh TPAIUIATHCA 1 TaKi COPTH, SIKi CTaOUIBHO MPOSBIS-
IOTh HU3BKY YPOXKAMHICTH 1 HE MPEACTABISIOTEH CEJIEKIIIHHOT 1 TOCTIONapChKOT IIIHHOCTI.

Jlyst Toro 100 BUIIIMTH TEHOTHITH 3 ONITUMAILHUM TTOETHAHHSIM BHCOKOTO PiBHS YPOXKaWHOCTI 3 11
CTaOUIBHICTIO OYJIO OLIIHEHO MapaMeTpu aganTuBHOCTI copTiB. Edekt 3A3 no3Boinsie BUALTUTH TeHO-
TUNH, 10 3a0e3MeUyl0Th MaKCUMabHUNA cepelHiil ypoxail 3a Bciei cykymHoOcTi cepemoBuil. Buimi
noka3Huku 3A3 manu coptu bopusitep xapkiBchkuil, ['ycap xapkiBchbkuii Ta 37T XapKiBCbKUH, TOOTO
BOHM 32 BHUPOILYBAaHHS y HECTaOUIPHMX YMOBaxX B CEPEAHbOMY 3a0€3MeUyIOTh MiABHILECHY ypOXKaii-
HicTb (Tabm. 2). DopMyBaHHS B cepeIHHOMY IO POKax MiJABUIIEHOI BPOKAMHOCTI y HABEICHUX COPTIB
€ mocuth cTabimpaMM (Sgi Bix 18,9 1o 26,0 %).
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Tabmums 2 — [IapameTpu axanTUBHOCTI cOpTiB i JiHill TpUTHKANE siporo, 2013-2016 pp.

VYpoxaiiHicTb, .

T/ra AJlanTHBHA 31ATHICTE Binnocua Cenekuiiina | Koeoiuient

Copr, miHis ‘ saranbHa | ceundiuma CTa6iII.bHiCTL, LIHHICTH re- KOMHeHFaL{ﬁ
min-max (3A3) (CA3) Sgi, % notumny (CHI') (Kgi)
Aict XapKiBChKuit 1,41-5,13 -0,53 0,96 27,8 1,65 0,50
Kopogaii xapkiBcbKuii 1,35-5,71 -0,29 1,63 33,8 1,42 0,84
Jlerinp XapKiBChKHI 1,45-5,45 -0,28 1,35 30,7 1,64 0,70
O0epir XapKiBChKUI 1,70-5,83 -0,27 1,30 30,1 1,69 0,68
Xmibomap XapKiBChKUI 2,26-6,05 -0,10 0,93 244 2,18 0,48
CoHlieniap XxapKiBCbKuil 1,93-6,02 0,07 1,30 27,6 2,02 0,67
Japxiiba xapKiBCbKHid 2,21-5,88 0,24 0,90 22,0 2,55 0,47
Bopusitep XxapkiBcbKuit 2,18-5,99 0,40 1,22 24,7 2,42 0,63
JleGinp XapKiBCHKUH 1,73-6,36 -0,05 2,14 36,5 1,31 1,11
T'ycap xapkiBchKuit 2,32-5,98 0,38 1,33 26,0 2,31 0,69
Boust xapkiBchbka 2,23-6,00 0,03 0,88 229 2,37 0,46
37iT XapKiBChbKUil 2,45-5,41 0,42 0,72 18,9 2,92 0,37

Copt 31T XapKiBChkui MaB HIKUnH 1moka3sHuK CA3 (0,72), ToOTO Mpu BUCOKOMY PiBHI CepeaHBOT
BPOKaWHOCTI KOJHMBAaHHS 32 POKaMH OyJM HEBETMKUMHU. Y CIPHUATINBI POKU YPOXKaHHICTh IMiJBHUILY-
Bajach HE TaK 3HAYHO SK y 1HIIMX TeHOTUMiB. CTabinbHICTh YpOKaWHOCTI COPTy 31T XapKiBChKHUN
MiATBEPIDKYETHCS TAKOXK TTOKA3HUKOM BiTHOCHOI cTabinbHocTi Sgi (18,9 %), sxuii OyB HaiiMeHIINM
cepen ycix pociipkyBanux reHotuiB. Koeginient komnencanii craHoBuTh K, = 0,37, mo HaliMeHe
cepes BUBUYEHHUX COpTiB. Lle CBIIYMTH MO HasBHICTH Y LBOTO COPTY €(eKTiB KOMIIeHcallii Ta MiABU-
IIEHOTO PIBHS YPOXKAMHOCTI y HECTIPUATINBUX yMOBax. ToOTO 3a HECHPHUATIMBUX YMOB 3HAYHOTO
3HIDKECHHSI ypOXKalHOCTI He BimOyBaeThes. CopT 31T XapKiBChKUN OIIIHFHO BUPOITYBATH y HeCTabi-
JHHUX YMOBaX 3 4acTO NMOBTOPIOBAHMUMH IOCYXaMH, e BiH 3a0e3medyBaTUME BUILY, TIOPIBHSHO 3 iH-
IITUMH COPTaMHU YPOKalHICTb.

Copr JleOigs XapKiBChbKMI Mae HaBHIIUK cepell copTiB moka3sHuk CA3, e mmactuunuMm (bi =
1,01), Mae miaBUIIEHUH NMOKAa3HUK CEPEelHBOI YPOXKaHHOCTI 32 pokamH Aociimxenb (4,95 1/ra). Le
O3HaYae, M0 y BUMAAKY CHPUSATIUBUX YMOB JUIS POCTY 1 PO3BHUTKY BiH cpOopMye HaMBHILY ypoKai-
HICTb, HATPUKJIA, SIK IIe criocTepiraiock y 2014 p. Aje 3a TOTipIICHHS YMOB BHUPOIIYBaHHS € BEIHKA
BIpOT1THUCTH 3HAYHOTO 3HIKCHHS YPOXKAHHOCTI, TIPO IO CBITYHUTH Bix eMHE 3Ha4YeHHs 3A3 Ta mepe-
BaXkaroumii ectabumizyrounii eekT y B3aeMo/Iii reHoruna 3 cepenonuiieM (Kgi > 1). Tomy copt Jle-
011b XapKiBCHKUN JOLIILHO BUPOIIYBATH y 30HAX 3 OUIBII CTAOLIBHUMU 1 CIIPUATIUBUMH IJIS POCTY 1
PO3BUTKY POCIHH YMOBaMH, /1€ BiH IPOSBISITHME BUCOKHIA TeHETUYHUN TTOTEHITIANl YPOXKAHHOCTI.

IMoxasuuk CLI" BpaxoBye sK ypokalHICTB Tak i ii ctabinpHicTh. Halibinbuy cenexuiiiny miHHICTD
MaB copT 3niT xapkiBcbkuil (CL = 2,92), ueit copT MaB BHIIMI MOKAa3HUK CEPEIHBOT YPOXKAHHOCTI,
SIKy cTabUTbHO (DOPMYBaB 3a pOKaMHU JOCIHIKeHb. Bucokmii mokazauk CLI™ mamm Takox coptu Jlapx-
niba xapkiBcekui, bopusitep xapkiBchkuii, Boms xapkiBebka ta ['ycap xapkiseskuit (CHIT = 2,31-
2,55). Lli coptu MaroTh BUCOKMI NOTEHIIaN YPO>KaHOCTI, SIKUM MPOSBISIOTH 32 CIPHUITINBHX YMOB 1
MarfOTh 3MIaTHICTh MPOTHUCTOATH IOCYNIIUBAM YMOBaM. 3a TOCHTH TOCTPOro AE(IIIUTYy BOJOTH Y
2013 p. ypokaitHicTh copTiB Oyiia BuIoro 3a 2 t/ra (Big 2,18 mo 2,45 1/ra).

Bucnosku. Coptu 3iit xapkiBebkuid, JapxmniOa xapkiBcekuil, bopusitep xapkiBcbkuii, Bons xap-
KiBCbKa Ta I'ycap XapKiBCHKHMI MarOTh BHCOKI IMOKa3HUKH CEJEKITIHHOT MIHHOCTI TeHOTUITYy. BoHU mo-
€THYIOTh BUCOKHH PIBEHb YPOXKAWHOCTI 3 HOTO CTAOUTBHICTIO TIPH BUPOIYBaHHI y Pi3HUX 32 YMOBaMHU
pokax. Tomy mi coptu OiibLI MPHUAATHI UIS BUPOLIYBaHHS B 30HAX HECTIHKOTO 3BOJIOKEHHS, SKOIO €
cxigna yactuHa Jlicoctemy Ta Cren Ykpainu. CopTu npencTaBisioTh BUCOKY WIHHICTD sl CETEKIIIM-
HOT po0OOTH SK JpKEpeia BUCOKOI aJaliTHBHOI 31aTHOCTI.

CITMCOK JIITEPATYPH

1.Cernexuist TpUTHKAJIE SIPOTO HA MIABUIICHHS afanTUBHOCTI Ta ypoxaitHocti / B.K. Pa6uyn, T.b. Kamycrina, B.C. Me-
JIBHUK Ta iH. — Xapkis, 2015. - 52 c.

2.Macholdt J. Impact of climate change on cultivar choice: adaptation strategies of farmers and advisors in German
gereal production / J. Macholdt, B. Honermeier // Agronomy, 2016. — V. 6 (40).

3.Blum A. The abiotic stress response and adaptation of triticale — A Review / A. Blum // Cereal Research Communica-
tions, 2014. — V.42 (3) . — P. 359-375.

59



Arpobionoris, 172017

4.Yield performance, carbon assimilation and spectral response of triticale to water stress / L. Munjonji, K. K. Ayisi,
B. Vandewalle et al. // Experimental Agriculture, 2017. — V. 53 (1). - P. 100-117.

5.Lagrou J. Drought resistance of eight triticale genotypes in South Africa /J. Lagrou. — Ghent, 2014.— 79 p.

6. Arseniuk E. Triticale Abiotic Stresses—An Overview / E.Arseniuk / Triticale by editors Eudes F., 2015. — P. 69-8]1.

7.Kendal E. The stability of some spring triticale genotypes using biplot analysis / E. Kendal, M. S. Sayar // The Jour-
nal of Animal and Plant Sciences, 2016. — V. 26 (3). — P. 754-765.

8.Lule D. Genotype by environment interaction and grain yield stability analysis for advanced triticale (x. triticosecale
Wittmack) genotypes in Western Oromia, Ethiopia / D. Lule, K. Tesfaye, G. Mengistu // Ethiop. Journal. Sci., 2014. - V. 37
(1). - P. 63-68.

9.Kaya Y. Parametric stability analyses of multi-environment yield trials in triticale (xTriticosecale Wittmack) /
Y. Kaya, E. Ozer // Genetica, 2014. — V. 46. — No 3. — P. 705-718.

10. Teicnenko A.M. CeneknuoHHasi IEHHOCTh TeHO(OHA SIPOBOTO TpUTHKae cimmyt (Mekcuka) / A. M. TricieHko,
C. T. Ckarosa, JI. B. 3yes // CenbckoxozsiicTBeHHble Hayku, 2016. — Ne 3 (45) . — Y. 3. - C. 127-128.

11. Atnac nouB Ykpaunckoit CCP / Ilox pen. H.K. Kpynckoro, H.U. Ilonynana / Ykp. Hay4yHO-HCCIIEIOBATENbCKUN
HWHCTUTYT NoyBoBeAeHus u arpoxumuu uM. A.H. Coxonosckoro. — Kues: Ypoxaii, 1979. — 160 c.

12. IMaxynua B.3. OueHka 3KOJOTMYECKOM IUIACTUYHOCTH M CTAOMIBHOCTH COPTOB CEIbCKOXO3SHCTBEHHBIX
kynsTyp / B.3. Ilakynun, JI.M. Jlonatuna // Cenpckoxo3siicTBeHHast Omostorust. — 1984. — Ned. — C. 109-113.

13. KunbueBckuit A.B. I'enotun u cpena B cenexkuuu pacrenuii / A.B. Kunbuesckuii, JI.B. XoTpiesa. — Munck:
Hayxa u texHuka, 1989. — 191 c.

14. JocnexoB b.A. Metoauka nonesoro omneita / b.A. JlocnexoB. — M.: Arporipomuznat, 1985. — 351 c.

REFERENCES

1. Ryabchun, V.K., Kapustina, T.B., Melnyk, V.S. (2015). Selektsiya tritikale yarogo na pidvischennya adaptivnosti
ta urozhaynosti [Spring triticale breeding to increasing adaptability and productivity]. Kharkiv, 52 p.

2. Macholdt, J., Honermeier, B. Impact of climate change on cultivar choice: adaptation strategies of farmers and
advisors in German gereal production. Agronomy, 2016, V 6, (40). Available at: http://www.mdpi.com/journal/agronomy
(Accessed 12 December 2016).

3. Blum A. The abiotic stress response and adaptation of triticale — A Review. Cereal Research Communications,
2014, V. 42 (3), pp. 359-375.

4. Munjonji, L. Ayisi, K. K., Vandewalle, B., Dhau, 1., Boeckx, P., Haesaert, G. Yield performance, carbon
assimilation and spectral response of triticale to water stress. Experimental Agriculture, 2017, V. 53 (1), pp.100-117.

5. Lagrou, J. (2014). Drought resistance of eight triticale genotypes in South Africa. Ghent, 79 p.

6. Arseniuk, E. (2015). Triticale Abiotic Stresses—An Overview. Triticale, pp. 69-81.

7. Kendal, E., Sayar, M. S. The stability of some spring triticale genotypes using biplot analysis. The Journal of
Animal and Plant Sciences, 2016, V. 26 (3), pp. 754-765.

8. Lule, D., Tesfaye, K., Mengistu, G. Genotype by environment interaction and grain yield stability analysis for advanced
triticale (x. triticosecale Wittmack) genotypes in Western Oromia. Ethiopia Ethiop. Journal. Sci., 2014, V. 37 (1), pp. 63-68.

9. Kaya, Y., Ozer, E. Parametric stability analyses of multi-environment yield trials in triticale (xTriticosecale
Wittmack). Genetica, 2014, V. 46, no 3, pp. 705-718.

10. Tyslenko, A.M., Skatova, C.T., Zuev, D.V. Selektsionnaya tsennost’ genofonda yarovogo tritikale CIMMYT
(Meksika) [Breeding values the gene pool of spring triticale CIMMYT (Mexico)]. Agricultural sciences [Selskohozyaystven-
nyie nauki], 2016, no. 3 (45), pp. 127-128.

11. Krupskaya, N.K., Polupan, N.I. (1979). Atlas pochv Ukrainskoy SSR. Ukr. nauchno-issledovatelskiy institut
pochvovedeniya i agrohimii im. A.N. Sokolovskogo [Soil Atlas of the Ukrainian SSR. Ukr. Research Institute for Soil
Science and Agricultural Chemistry nd Sokolovsky]. Kyiv, Harvest, 160 p.

12. Pakudyn, V.Z., Lopatyna, L.M. Otsenka ekologicheskoy plastichnosti i stabilnosti sortov selskohozyaystvennyih
kultur [Assessment of the ecological plasticity and stability of crop varieties. Selskohozyaystvennaya biologiya [Agricultural
biology], 1984, no. 4, pp. 109-113.

13. Kilchevski, A.V., Khotyleva L. V. (1989). Genotyp y sreda v selekcyy rastenyj [Genotype and Environment in
Plant Breeding]. Minsk, Science and Technology, 191 p.

14. Dospehov, B.A. (1985). Metodika polevogo opyita [Methods of field experience]. Moscow, Agropromyzdat, 351 p.

AJanITHBHBIE CBOHCTBA COPTOB TPUTHKAJIE IPOBOT0 B yca0BHsIX BocTounoii JlecocTenn YKkpauHsl

B.K. Pa0uyn, B.C. Meabnuk, T.b. Kanyctuna, C.B. Yepno6aii, E.E. Illeuenko

OnpezeneHsl alalTUBHBIE CBOMCTBA COPTOB TPUTHKANE POBOro B ycinoBusax Bocrounoii Jlecocrenu Ykpaunsl. ¥YcraHo-
BJICHO, YTO copTa 31MT XapbKOBCKHH, Jlapxieda xappkoBckuiil, bopuserep xappkoBckuii, Boms xappkoBckas u I'ycap xapb-
KOBCKHMH MMEIOT BBICOKHE IIOKA3aTeNIU CEJICKIMOHHON LIEHHOCTU reHoTUna. OHU COYeTaroT BBICOKUN yPOBEHb YypOKaltHOCTU
C ero cTaOMIBHOCTBHIO MPH BBHIPAIBAHUU B PA3IMYHBIX 10 YCIOBHAM rojax. IlosTomy 3T copTa Gosee MpUTOIHBI IS BEI-
palMBaHus B 30HAX HEYCTOWYMBOTO YBIIaKHEHMsI, KakoBa BocTouHas yacTh Jlecocrenu u Ctenb Ykpaunsl. CopTa npeacras-
JISTIFOT BBICOKYIO [IEHHOCTB JUISl CEJIEKIIMOHHON pabOoThI KaK HCTOUHHKH BBICOKOI alalTHBHOCTH.

KnroueBble c10Ba: TpUTHKAJIE IPOBOE, YPOXKAIHOCTD, aJANTUBHOCTD, CTA0MIIBHOCTb, 3aCyX0yCTOHIUBOCTD, COPT.

The adaptive properties of varieties of spring triticale under the Eastern Forest steppes of Ukraine

V. Ryabchun, V. Melnyk, T. Kapustina, S. Chernobai, E. Shhechenko

Cultivation of spring triticale is essential for the stability of food grains. This crop has low demands on predecessors, soil
conditions, has the technical and feeding value of the grain. These characteristics allow the use of cultivated areas, which are
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not suitable for growing wheat. But the yield of spring triticale can vary significantly year after year. In the Eastern Forest
steppes of Ukraine the main limiting factor for spring crops are spring and summer repeated droughts. Recently, manufactur-
ers of crop production face the negative impact of climate change. Thus, breeding spring triticale varieties adapted to abiotic
environmental factors with high genetic yield potential is rather topical.

The aim of our research was to determine the adaptive properties of spring triticale varieties in the Eastern Forest steppes
of Ukraine and to provide them with a valuable breeding genotypes that are able to generate high yields consistently.

The research was conducted in 2012-2016 in the conditions of the Eastern Forest Steppe zone of Ukraine. To assess the
ecological plasticity and yield stability we used the variance and regression analysis. Adaptability characteristics — general
adaptive ability (GAA), variance of specific adaptive ability (SAA), relative stability (Sgi), genotype breeding value (GBV)
and the rate of compensation (Kgi) were determined by the method proposed by A.B. Kilchevsky, P.V. Hotyleva. The re-
search years differed significantly by temperature and precipitations. In 2013, heavy drought accompanied the entire growing
season, and in 2015 the period of crops earing was dry. In 2014 and 2016 long periods of overwetting were observed.

The most favorable for the yield formation were the weather conditions in 2014. The varieties yield ranged from 5.13
t/ha to 6.36 t/ha, depending on the variety. The varieties formed the lowest yield in dry conditions in 2013 1.35-2.45 t/ha.

The highest yield had varieties Zlit kharkivs’kiy (4.48 t/ha), Husar kharkivs’kiy (4.48 t/ha), Boryviter kharkivs’kiy (4.46
t/ha) and Darhliba kharkivs’kiy (4.31 t/ha) in average for the research years. Among them, the least respond to changing en-
vironmental conditions was in Zlit kharkivs’kiy variety (bi = 0,84), and Boryviter kharkivs’kiy variety was more malleable
(bi =1.01). These varieties had a high rate of general adaptive ability.

The variety of Zlit kharkivs’kiy had a lower reta of SAA (0.72), i.e. fluctuations for years were insignificant at high av-
erage yield. In the favorable years the yield did not increase as much as in other genotypes. Yield stability of Zlit
kharkivs’kiy variety is also confirmed by an indicator of relative stability Sgi (18.9 %), which was the lowest among all the
studied genotypes. Compensation ratio is Kgi = 0.37, at least among the studied varieties. This certifies that this variety has
compensation effects and increased productivity under poor conditions. That is, there is no significant yield reduction under
adverse conditions. Zlit kharkivs’kiy variety is advisable to grow under unstable conditions with frequent droughts, where it
will provide higher yield as compared to other varieties.

Lebid’ kharkivs’kiy variety has the highest rate of specific adaptive ability among the varieties, it is malleable (bi =
1,01), has an increased average yield by the research years (4.95 t/ha). This means that under favorable conditions for growth
and development it will generate the highest yield, as was observed in 2014. But under growing conditions worsening there is
a great probabikity of significant reduction in productivity.

Genotype breeding value (GBV) takes into account both the yield and its stability. The highest value of GBV had variety
Zlit kharkivs’kiy (2.92), this variety had higher average productivity rate that was consistently shaped by years of the re-
search. The high rate of GBV were also in Darhliba kharkivs’kiy, Boryviter kharkivs’kiy, Volia kharkivs’ka and Husar
kharkivs’kiy varieties (GBV = 2.31-2.55). These varieties have high yield potential, manifested in favorable conditions and
have the ability to withstand dry conditions. At severe shortage of water in 2013 the varieties yield was higher than 2 t/ha
(from 2.18 t/ha to 2.45 t/ha).

Zlit kharkivs’kiy, Darhliba kharkivs’kiy, Boryviter kharkivs’kiy, Volia kharkivs’ka and Husar kharkivs’kiy varieties
have high rates of genotype breeding value. They combine high productivity with the stability when grown in different condi-
tions. Therefore, these varieties are more suitable for growing in the areas of unstable humidity, which is the eastern part of
the Forest Steppe and Steppe Ukraine. The varieties are highly valuable for breeding as a source of high adaptive ability.

Key words: spring triticale, yield, adaptability, stability, drought-resistance, variety.
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BUKOPUCTAHHS KOHIEMIII BIOJIOT3AIIT 3EMJIEPOBCTBA
B CUCTEMI OPI'"AHIYHOI'O 3EMJIEPOBCTBA

IIpoaHanizoBaHO BH3HAYCHHS TePMiHy "OpraHidHe 3emiepoOCTBO" 3 MO3uLii 0OMEKEHOr0 BUKOPUCTAHHS MiHEpaIbHUX
no6pus. IIpoBeneHo MOPIBHSUIBHY OLIHKY METOIB PO3paxyHKy HOPMHU BHECEHHS MiHEpPAIbHHX Ta OPTaHIiYHUX NOOpHB 3a
0aJBbHOIO OLIHKOIO 3eMJII Ha BEIMYMHY HPOTPaMOBaHOI ypOXKAHHOCTI Ta 0agaHCOBOTO METOXLY JUIS CHCTEMH OPraHiqHOTO
3eMiiepoOCTBa.

OtpuMaHi BiIXMICHHS Pe3y/IbTaTiB po3paxyHKisB Mix o6oma meronamu (ams (X = 0,03 Binxunenns cranoButs 20 %,
a-= 0,067 — 8 %, o= 0,125 -1 %, a-= 0,2 -8 %, a-= 1,0 — 24 %) naroTh miaCTaBU PEKOMEHAYBATH JJISI IPAKTHYHOTO
3aCTOCYBaHHSl B CUCTEMi OpraHiuHOro 3emiiepoOcTBa OalaHCOBUI METOJ, OCKUIBKH HOro BUKOPHCTaHHs 3abe3nedye Oiiblin
ONTUMAJIbHY MOTPeOy CiIbCHKOrOCHONAPChKOT KYJIBTYPH B €I€MEHTAX JKMBJICHHS JUIS JOCSATHEHHS 3aIUIAHOBAHOTO YPOXKAIO.
Ha BigmiHy BiJ METOAY pO3paxyHKy HOPMH BHECEHHS MiHEpalbHHX JOOpPHB 3a OAJILHOIO OLIHKOIO 3eMJIi HA BEIMYHMHY MPO-
IpaMOBaHOI YPOXKaHHOCTI B CUCTEMI OPraHi4HOTO 3eMJIepPOOCTBA, PEKOMEH/IOBAHHUI METO]| 1a€ MOJIMBICTh BU3HAYUTH I10T-
peby B MiHepalbHUX JOOPHUB HE JIKILE CYMapHY J03Y, a i B pO3pi3i eIeMEHTIB KHUBJICHHSI.

KunrodoBi cioBa: opraniune 3emiiepo6cTBO, 0i0TI0TiUHE 3eMICPOOCTBO, EKOJIOTIYHE 3eMIepoOCTBO, OpraHidHi 100puBa,
MiHepaJbHi 100pHUBa.

© Cenuyk M.M., 2017.
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IMocTaHoBKA MPOOGJIEMH, aHAJTI3 OCTAHHIX MOCTIIXKeHDb i myOJikauii. YCBITOMICHHS 3pOCTarodol
EKOJIOTTYHOI 3arpO3H BHACTIZIOK IHTEHCUBHOT'O BEACHHS 3eMJICpOOCTBA CTUMYJIIOBAIIO PO3POOKY allbTepHa-
TUBHHUX MOZEJICH 3eMIIepoOCTBa, SIKi Kpallle BiIIMOBinaIM 6 >KUTTEBUM 1IHTEpECaM CYCITLUILCTBA.

Jlo aTbTEepHATHBHHUX METOIIB BEJIEHHS CiIHCHKOTO TOCIIOAPCTBA MOXKHA BiTHECTH O10IHTCHCHBHE
MiHi-3eMJIepoOCTBO, OiouHaMiuHe 3eMiIepo0cTBO, EM-TeXHOIOT11, MaJIOBUTpPaTHE CTaJIe 3eMJIepOoOCT-
BO Ta iHmi. L{i Mozeni IpyHTYIOTbCSl Ha TIIMOOKOMY PO3YyMiHHI IPOLECiB, IO BiIOYBAIOTHCA B IPHPO-
Ii, CTIPSIMOBAHI HA TOJIIIIIICHHS CTPYKTYPH TPYHTIB, BIITBOPEHHS X MIPUPOIHOI POMIOYOCTI Ta CIIPHS-
I0Th YTBOPEHHIO €KOJIOTIYHO CTilkux arpojanamadTie [1]. Came 10 TaKUX CHCTEM arpOBHPOOHHUIITBA
HAJIC)KUTh W OpTaHivuHe 3eMJIepOOCTBO.

Crin 3a3Ha4UTH, IO Y Pi3HUX KpaiHaxX cHOopMyBaIHCh ACSKI TEPMIHOJIOTIYHI BIIMIHHOCTI B II0-
HATTI OPTaHIYHOTO 3eMJIEpOOCTBA, SIKI YaCTO IMPHU3BOISITH A0 BUHUKHEHHS HEMOPY3yMiHb. Hampukan,
TEpMiH «opraniyae 3emiepoocTBo» (Organic Farming) odiniiiHo npuitHATHII B aHTJIIOMOBHHX KpaiHax
€Bponeiicbkoro Coro3y (€C). ExpiBanentHuM tepminoM y ®panuii, Itamii, [lopryranii ta xpaiHax
Benimokey € «OiomoriuHe 3emiepoocTBo» (Biological Farming), a 8 Jlanii, HimeuunHi Ta icmaHOMOB-
HUX KpaiHax «ekonoriune 3emuepo0cTBo» (Ekolological Farming) [2].

[Tig GionoriYHUM BBaXKA€ETHCS TaKe 3eMJIEPOOCTBO, 32 AKOTO BUPOOHHUIITBO POCIUHHHUIILKOT TPOAY-
KITil 3a0€31Meuy€eThes MiHIMAIBHIM BUKOPUCTAHHSM XIMIYHUX 3ac00iB BUpOOHUITBA [3].

Exomnorigne 3emiiepoOCTBO — 1€ TEXHOJIOTISI BUPOOHHUIITBA CUTECHKOTOCTIONAPCHKOT TPOIYKITii, sIKa
3a00poHsiE€ a00 3HAYHO OOMEXKY€E BUKOPHCTAHHS MiHEpalIbHUX OOPUB 1 3a00pOHSIE BUKOPUCTAHHS OT-
PYTOXIMIKATIB IS 3aXUCTy POCIHH [4].

OnHi BUEHI BBAKAIOTH, 10 MOKHA BUKOPUCTOBYBATH MiHEpalibHI TOOpHBa B 0OMEKEHIN KiTBKOC-
Ti, @ 1HIII — HE BUKOPHUCTOBYBAaTH MiHEpaJbHI JOOpUBa B CHCTEMI OpraHidYHOro 3emiepoocTsa. Lle mina-
TBEPIKYETHCS] HABEACHUMH HIDKYE BU3HAUCHHSIMHU OPTraHivHOTO 3eMJIepOOCTBa.

I'pyna HaykoBIIiB 3 opraHiqHOTO 3eMiepoOcTBa JlemapramMeHTy cinbchbkoro rocmomapctsa CIIIA
(USDA) y 1980 pori 3anporoHyBana Take BU3HaueHHs: ,,OpraHiuHe 3eMJIepoOCTBO — 1€ CHUCTEMa BU-
POOHUIITBA CLIBCHKOTOCTIONAPCHKOI MPOAYKIi, sika 3a00poHs€e a00 3HAYHOI MipOI0 OOMEKYE BHKO-
PUCTaHHS CHHTETUIHHX KOMOIHOBAaHUX JOOPHB, ECTHIIHIIB, PETYIATOPIB POCTY Ta XapdoBUX I00a-
BOK JI0 KOPMIB TIpH BiATOMIBIII TBapuH. Taka crcTeMa MaKCHUMaldbHO 0a3yeThCs HA CiBO3MIiHAX, BUKO-
PUCTaHHI POCITUHHHUX PEIITOK, THOK Ta KOMIIOCTiB, 0000BUX POCIWH Ta POCIMHHUX JOOPHB, OpraHiv-
HUX BiXOJiB BUPOOHHMIITBA, MiHEPATLHOI CHPOBHHH, MEXaHITHOMY OOpOOITKY IPYHTIB Ta 01070TIIHIX
3aco0ax 00pOTHOM 13 MIKITHUKAMH 3 METOIO T ABUIIICHHS POAIOYOCTI Ta MMOKPAIICHHS CTPYKTYPH IPYH-
TiB, 3a0e3Me4eHHs MMOBHOLIIHHOTO XMBJICHHS POCIHH Ta OOpoThOM 3 Oyp sHAMH i Pi3HOMaHITHUMHU
mkigaukamu” [1].

Y 1995 pori Koneris 3 HamioHaTpHUX CTaHAAPTIB opraHigHoi nmpoaykmii USDA 3ampononyBaina
JIETO 1HIIe BU3HAYCHHS: ,,OpraHigyHe 3eMJIepoOCTBO — 1€ CUCTEMa €KOJIOTIYHOTO MEHEHKMEHTY Cillb-
CHKOT'OCIOJaPCHKOT0 BUPOOHUIITBA, SIKA MIATPUMYE Ta TMOKpaulye 6i0pi3sHOMAaHITTA, 010JI0T1YHI HUKIN
Ta 010JIOTIYHY aKTHBHICTH IPYHTIB. BoHa 0a3yeThcsi Ha MiHIMATLHOMY BHKOPHUCTAHHI HETIPUPOIHUX
(IITYyYHMX) CHPOBHHM I MaTepialliB Ta arpOTEXHIYHUX MPUHOMAX, SIKi BIIPOKYIOTh, MATPUMYIOTh Ta
MOKPAIIYIOTh EKOJIOT1YHY TapMoHio” [1].

3a Bu3HaueHHAM MikHapoaHoi ¢enepanii 3 po3BUTKY opranignoro 3emiepodcta (IFOAM) “op-
raHigHEe 3eMIIepoOCTBO 00’ €MHYE BCi1 CUTHCHKOTOCTIONAPCHKI CUCTEMH, SKI MATPUMYIOTH €KOJIOTI9HO-,
COLiAJIbHO- T4 €KOHOMIYHO JOLIbHE BUPOOHHIITBO CLIBCHKOTOCIONAPCHKOI MpoayKuii. B ocHOBI Ta-
KHX CHCTEM JISKUTh BUKOPUCTAHHS JIOKAJIbHO-CIIE(IYHOT POAIOYOCTI IPYHTIB SIK KIIOUOBOTO eJieMe-
HTY YCIHINIHOTO BUPOOHUITBA. Taki CUCTEMH BUKOPHUCTOBYIOTH IIPHPOJIHHM MOTCHIAN POCIWH, TBa-
puH 1 magamadTiB Ta CIPAMOBaAHI Ha TAPMOHI3AIIIO CLITLCHKOTOCTIONAPCHKOT TTPAKTUKH Ta HABKOJIHUIII-
HBOTO cepenoBuiia. Opra"iyHe 3eMIIEpOOCTBO CYTTEBO 3MEHIIYE BUKOPUCTAHHS 30BHILIHIX (DaKTOPiB
BHPOOHHIITBA (PECypCiB) MIJITXOM OOMEKCHHS 3aCTOCYBAHHS CHHTEC30BAHUX XIMIYHHM IIISTXOM J100-
pUB, TIECTUIIUIB 1 hapMImpernapaTiB. 3aMiCTh IIHOTO IS I ABUIICHHS BPOXKAiB Ta VIS 3aXUCTY POCIIHH
BUKOPHUCTOBYIOTH 1HII arpoOTEXHOJOTYHI 3aX0AH i Pi3HOMaHITHI MpUpoAHi YnHHUKH. OpraHiuHe 3e-
MJIEpOOCTBO JIOTPUMYETHCS MPHUHIIUIIB, SKI 00YMOBJICHI MiCIICBUMHU COIIaIbHO-CKOHOMIYHUMH, KJTi-
MaTHIHUMH Ta ICTOPUKO-KYJITYPHUMH OCOOTUBOCTIME [1].

Opraniyde 3eMJIepoOCTBO SIK CHCTEMa CUIBCHKOIOCIIOAapPCHKOTO MEHEKMEHTY arpoeKOCHUCTEM
IPYHTY€ETHCSI HA MAKCUMAaJIbHOMY BUKOPHCTaHHI 010J0TTYHUX (HaKTOPIB MiABUILEHHS POJIOYOCTI IPYyH-
TiB, arPOTEXHOJIOTIYHUX 3aXO/IIB 3aXUCTy POCIMH, a TAKOXX Ha BUKOHAHHI KOMIUICKCY 1HIITMX 3aXO0/IiB,
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SIKI 3a0€3IeYyI0OTh €KOJIOTIIHO-, COIialbHO- Ta €KOHOMIYHO JOIMUIbHE BUPOOHUIITBO CiIhCHKOTOCIIO-
JapchKoi mpoayKuii # cupoBunH [1].

OprasniuHe 3eMJIepoOCTBO — IIe CUCTEMA 3eMIIepOoOCTBA, METOIO SKOi € OalaHC MK MPOAYKTHBHIC-
TIO arpoIeHO3y 1 JIeTpajalli€l0 HaBKOJIHMITHBOTO CEPEIOBHINA 3 METOH 3a0e3ledeHHs 30epe:KeHHS
SIKOCTI 3eMelTb JUIs MaiOyTHIX MOKOIiHb. [IpakTHyHO 1€ cucTeMa, sKa TOBHICTIO a00 B OCHOBHOMY
BHKJTIOYA€ BUKOPHUCTAHHS: CHHTCTHYHUX TOOPUB, TIECTUITUIIB, PETYISITOPIB POCTY, KOPMOBUX J00aBOK
JI0 paIlioHy TBAapHH Ta IHIIUX MOTCHI[IHHO HEOE3MEUYHNX PEUOBHH [5].

3rigHo i3 3akoHOM Ykpainu «IIpo BUpOOHHUIITBO Ta 00Ir OPraHivyHOI CLILCHKOTOCIIOAaPCHKOl IIPO-
IyKIi Ta CHPOBHHM», AKHi HabpaB unHHOCTI 10.01.2014 p. TepMiH BUPOOHUIITBO OPraHidHOI IPOIY-
KIii (CHPOBHHU) — «BUPOOHNYA MisUNTHHICTE (DI3UYHUX a00 HOPUIUYHUX 0Ci0 (Y TOMY YHCII 3 BUPOIILY-
BaHHS Ta MepepoOKH), A€ I Yac TAKOTO BUPOOHHUIITBA BHKIIIOYAETHCS 3aCTOCYBAHHS XIMIYHUX 100-
pUB, MECTUIUIIB, TCHETHUYHO MoaudikoBaHux oprasizMmie (I'MO), KOHCEpBaHTIB TOIIO, Ta Ha BCiX
eTamax BUPOOHUIITBA (BHPOIIYBaHHS, NMEPEPOOKU) 3aCTOCOBYIOTHCS METOMHM, IIPUHIIUIN Ta MPABHIIA,
BH3HAYCHI MM 3aKOHOM JUTsSI OTPUMAHHS HATYpallbHOI (€KOJOTIYHO YHMCTOI) MPOAYKIIii, a TaKOX 30e-
PEXKCHHS Ta BIIHOBJICHHS PUPOHUX PecypciB» [6].

Ha mamy mymky, moBHa 3a00poHa BHKOPHUCTAHHS MiHEPAJIBHHX ITOOPHB B CHUCTEMi OPraHIYHOTO
3eMJIepoOCTBa € HEOPEYHO, OCKUIBKH arpoXiMidYHOI HAYKOIO JIOBEICHO, IO X HETaTUBHUU BILTHB
HEHTpaIi3yeThCsl BUKOPUCTAHHIM OpPraHidyHuX J0O0puB. ToMy B IbOMY IMTUTaHHI HE MOKHA 3a00pOHATH
BHKOPHCTAHHS JTOCSITHEHD arpoXiMidHOI HAYKH 1 THM CaMHUM ITOBEPHYTH 3eMiIepoOCTBO B 19-Te 1 mmoua-
ToK 20-ro cromiTra. B 3B’s13Ky 13 3MiHOIO Giocdepn HEOOXiAHO BUBUATH, PO3POOIISATH 1 BUKOPUCTOBY-
BaTH METOJM Ta 3acO0M I HeUTpari3allii HeTaTUBHOTO BIUIUBY Cy4aCHUX MiHEpaIbHHUX TOOPHUB, Tep-
OIIUAIB Ta MECTUITHIIB Ha IPYHT 1 CUTBCHKOTOCTIONAPCHKI poCIUHU. [IprKIamoM Takoro MiaXxoay MOXKe
OyTH KOHIIeTIIisl OioJorizallii 3emMiepo0CcTBa, CYTh SKOI TOJATAE B TOMY, 1110 SKIIO HA OJTHY TOHHY Op-
TaHIYHUX TOOPWB BHOCHUTHCS OUIbIIE 15 KT Ait090i pedOBMHU MiHEpaIbHUX TOOPUB, MOYMHAETHCS 200
MOCUITIOETHCS eTyMi(iKalis IpyHTiB 1 iX arpodisnyna aerpazgais [7].

VYci MiHepabHI 10OpHUBa, sIKI BUKOPUCTOBYIOTHCS B YKpAaiHi, € COMSIMA OTHOBAJICHTHHUX KaTiOHIB.
3ano0irTu merpamariiHii Ail Ha TPYHT OJHOBAJCHTHHX KaTiOHIB MOYKHA TIJIBKM HEHTpasizamiero ix
OpTaHIYHUMH KOJIOINAaMH, SIKi yTBOPIOIOTHCS B IPYHTI 32 BHECCHHS OpraHiuHUX JOOPHUB B TAKOMY CITiB-
BIIHOITICHHI, 32 SKOTO O HEWTpasi3yBaaucs BCi BHECEHI 3 MiHEpPAILHUMH JOOpUBAMH OJHOBAJICHTHI
katioHu. Lle criBBiTHOIIEHHS MiXK OpPTraHiYHUMH 1 MiHEpaIbHUMH JOOPHUBAaMH BUBEICHE EMITIPUYHO HA
MIJCTaBl CUCTEMHHUX CIIOCTEPEIKEHDb B 0ararhboX CTAalllOHAPHUX J0CIigaX i Mae Ha3By «koedilieHT 0i0-
yorizarii 3emuepodcra — & » [7].

Mix koeditieHTamMu Oioiorizamii 3emaepo0cTBa i rymidikamii opraHiyHuX T0OPHB ICHY€E MPAMUI
3B’S30K: YMM OUThIIHIA KoedimieHT Gioorizaltii, THM BHIUHN KoedillieHT TyMidikallii opraHiqvHuX J0-
OpuB, a OTXKE MIBU/IIC JOCATAETHCS PO3IIMPEHE BiATBOPSHHS T'yMYCY 1 MOTSHIIIMHOT I'PYHTOBOT POJIIO-
yocTi. | HaBmaku, YuM HIDKIHME KoedimieHT Oios0ri3alii 3eMaepo0CTBa, THM MEHIIIE B IPYHTI YTBOPIO-
€THCS TYMYCY, 3HAKAE MOXJIMBICTh BUXOIY Ha HOTO PO3IIUPEHE BIATBOPEHHS [7].

VY tabnuni 1 HaBeaeHi rpagaunii koedinieHTta Oionorizanii 3emiaepoocTBa.

Tabmuns 1 — 3navyenns koedinienta Giomorizauii 3emaepodeTBa 3a pi3HOro cNiBBiAHOIIEHHS OPraHiYHMX i MiHepaJIb-
HMX J100pHUB Ta iX BIUIMB HA BJIACTHBOCTI IpyHTY [7]

Criesignomenns | Koediuient Ocobmmsocti
opraniunux i mine- | Oionorisauii . .
paTBHIX 106pHB, | 3eMIepobeTa BIUIMBY Ha BruiiB Ha BIaCTHBOCTI IPYHTIB
T L p ’ o 3eMIIepoOCTBO
1:0-1:5 1-02 Bionoriune |[OnTuManbHa Ul POCIUH IUTBHICTh CKIIALY IPYHTY; ONTUMANbHI 3Ha-
T ’ 3eMJIepOOCTBO |4E€HHS IPYHTOBUX PEKHMIB; iIHTCHCHBHE HApPOCTAHHS BMICTY FYMyCy
1:5-1:8 0.2-0.125 InTeHcuBHa |OnTHMalIbHA MIUIBHICTB CKIIAAY; OJM3bKE 10 ONTUMAIBHUX 3HAYCHb
T - OioJorizalisi |[TPYHTOBHX PEXUMIB, MCHII iHTCHCHBHE HAPOCTAHHS BMICTY TYMYCYy
Biu3bke 10 ONTHMAaNbHUX 3HAYCHHS LIIIBHOCTI CKJIaay; Y 3HAYCHHIX
1:8—1:15 0,125-0,067 | Biomori3amist |TpyHTOBHX PEKHMIB MOXIIMBI MiHIMyMH; CIOBUIbHEHE HAPOCTAHHS
BMICTy TyMyCy B IpYHTIi
He ontumanbsHe 3HaYeHHS LIIIBHOCTI CKJIaly, YTBOPIOIOTHCS TINOH;
1:15-1:30 0,067-0,030 Ximizawist |crocTepiraloThCs MiHIMyMH B 3HaYCHHI IPYHTOBUX PEXUMIB; BigOyBa-
I0ThCs Ipoliec aerymidikarii i [ekanbluHyBaHHs
Bucoki 3HaueHHS OIIBHOCTI CKIIaMy, AeryMidikamii, 1eKanbuHyBaH-
InrencuBna e :
1:30 0,030 xiMizais HSl; HECIIPUSTIIMBE (JI0 BETMKUX MIHIMyMiB) 3HAYEHHS PYHTOBUX pe-
JKMMIB
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MeTta aocaiIkeHb — TOPIBHUIBHA OIIHKA METO/IIB BU3HAYCHHS HOPMH BHECCHHSI MiHEpPAJIbHUX Ta
OpraHiuHuX J0OpUB 3a OANTbHOIO OLIHKOIO 3€MJIi HA BEIMYHHY IPOrPaMOBaHOi yposkaiHOCTI Ta Oana-
HCOBOTO METOIY JIJIsi CHCTEMH OPTaHIgHOTO 3eMJIEPOOCTRA.

Metoauka aociigkenb. B po6oti [8] aBTopoM Oyio 3ampormoHOBAaHO BH3HAYCHHS HEOOXIITHOT
71031 OpraHivHUX JOOpUB I 3a0€3MeUeHHs] OCHOBHHX IOJIOXKEHb Oioorizarii 3emiepobcTBa 3a ¢o-
pmyoro (1), miciast 4oro BU3Ha4ar0Th HOPMHU BHeceHHsI MiHepanbHuX 100puB NPK y mirodiii pevoBuHi
3a hopmyIoro (2), mpu 4OMy 3a OCHOBY B35ITO METOIUKY PO3PAXyHKY HOPMHU BHECEHHS MiHEPAIbHUX
n00puB 3a OaTBEHOIO OITIHKOIO 3¢MJII Ha BEIMUHHY MPOTpaMoBaHOi ypokalHOCTI [9] Ta «KoHmerniro
Oiomorizauii 3emepoOCTBa Al BAPOOHHULITBA €KOJIOTIYHO YHCTOI MpOayKii» (Tadm. 1):

I _100a(V -5 1] ;4) (D
°" 0, +100 @0, 4
_HA.
ﬂNPK_ o (2)

xe Jf\px — Hopma 30anancoBaroro NPK Juist OIep KaHHs HPOrpaMOBAHOIO BPOXKalo, KI/ra; ¥ — nporpamMoBaHa BPOXKaiHICTS,
w/ra; b — 6an Gonitery IpyHTY; L[5 — ypoxaiiHa 1ina 6ana rpyHry; /[, — 103a opraniqvHux no0pus, 1/ra; O, — OKYIHICTH 1 T
OpraHiYHUX JOOPUB MPUPOCTOM ypoxkaro; O, — OKYIHICTh | II Jif040i pEUOBHHU MiHEPAITBHUX JOOPUB IMPUPOCTOM YPOIKAIO;
A — nonpaBouHuii koediuienT Ha rpymy rpyuty, (X - koedinientn Giomorizamii 3emmepo6eTra (tabu. 1).

Po3pobka MeTomuKy BU3HAYEHHS HOPMH BHECEHHS MiHEpAIhbHUX 1 OPTaHIYHUX TOOPUB 3 BUKOPHC-
TaHHSAM 0aJIaHCOBOTO METOJy Ta KOHIICIIIii OioJiorizamii 3eMiepoOCcTBa 1Jisi BUPOOHUIITBA €KOJIOTIYHO
YHCTOI MPOAYKILii po3pobiieHa aBTOpoM B poboTi [10].

3a OCHOBY PO3pOOKH METOIUKH PO3PAXYHKY B3ATO Gopmyiy (3) BU3HAYCHHS HOPMH BHECECHHS Mi-
HEpaJTLHUX JOOPUB 32 0AJIAHCOBHM METOOM, SKHU IPYHTYEThCS Ha BCTAHOBJICHHI BHHOCY €JIEMEHTIB
JKUBJICHHS 3 TPYHTY 13 3aIUTAHOBAHUM YPOIKAEM.

_y'Bi_Hn'Kn_ﬂo'COi'KOi > (3)
A= K. 4;
A

1

ne ﬂ ; — HOpMa BHECCHHA i-toro (i — N, P, K) nobpuBa y nirodiii pe4yoBUHI, Kr/Ta; ¥ — MIaHOBUH ypoxail, 1/ra; Bi— BHHe-

cennst enemeHTiB >kuBneHHS (N, P, K) B pospaxynky Ha 1 11 OCHOBHOI 3 ypaxyBaHHSAM ITOOIYHOI MpPOIYKIii, Kr/I;

Il - BMICT y IpYHTI pyxoMuX ()OpM MOXKHBHOTIO i enemeHTa, kr/ra; K i Koe(illi€eHT BUKOPUCTAHHS i MOKUBHOTO elie-
% . ) . .
100 Jlo— no3a opraniyaux n06pus, 1/ra; Coi — BMICT IOXKUBHOTO i €J€MEHTa B
opraniyHoMy 100puBi, Kr/T; Koi — koedilieHT BUKOPUCTaHHS i MIOKHBHOI PEUYOBHHHM i3 OpraHiuHOro AOOPUBA, BiJHOCHHX
%

100> Ky

MEHTA 3 IPYHTY, BIJTHOCHUX OJUHHIL 200

OJIMHULB 400 — Koe(ilieHT BUKOPUCTAHHS MOXXUBHOI / PEYOBHHH i3 MiHEpaJIbHOTO NOOpUBA, BITHOCHUX OJUHUIb

% . - . .
abo 100 Ai_ KOpUT'YIOY1l KO€(1)1L[1€HTI/I JUI1 PEKOMEHJOBAHUX HOPM MIHEPAJIbHUX Z[O6pI/IB Ha IPYHTax 3 p13HUM CTYIICHEM
3a0€e3MeYeHOCTI POCIMH €JIEMCHTAMU KUBJICHHS, BiIIHOCHI/IX OJIMHHUIIb.

Tomi 3aranmsHy HOpMY BHeCeHHS NPK BH3HAYarOTh 3a (hOPMYJIOI0:
y'BN _HFN'KFN_ﬂo ’CON'KO iy'BP _HFP'Krp_ﬂo -G 'Ko

A= N Ay + = . A+
K Ky 4
+ V- BK _HFK i KFK _ﬂo ) COK 'KOK A
Ky K

BukopucToByroun gani Tabnuni 1, 103y opraHiuHux 1oOpHB B PO3paxyHKy Ha | ra BH3HAYarOTh
3a gopmyiroro (1/1a):
Ao :a'ﬂNPK, o)
ne O - xoedinieny Gionorizamii semrepobersa (Tab. 1).

3amicth npk B piBHSHHSA (2) TiACTaBUMO [, 1 BH3HAYHMO Mo:
o

V-By—Ily- Ky AN+y.BP —1Irp-Kpp AP+y'BK_HFK'KFK Ay 6
Ky K p K % (6)
1 Coy-Koy-Ay +C0P'K0P'Ap +COK'K0KAp

—+

ﬂ0=
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[Ticns BU3HAaYEeHHS HEOOXiTHOI 103M OpTraHIYHHUX JOOPUB A 3a0e3MeUeHHS] OCHOBHUX ITOJIOXKEHb
Oionorizauii 3emnepoOcTBa 3a hopmyoro (6) po3paxoByroTh Hopmu BHeceHHs N, P, K y nitodiii pevo-
BHHI 3a (hopMyIoro (3), e BUKOPUCTOBYIOTh OTPUMAaHE 3HAYCHHS /.

OcHOBHI pe3yJbTaTH J0caigxeHHs. JIJig npukiiaxy BU3HAYUMO TOTpeOy B JOOpHBaAX B PO3paxy-
HKy Ha | ra I BUPOIYBaHHS KapTOILTl MiJ MIaHOBUH ypoxkait 20 T/ra. BuxifHi qani 1 NpoBeaeH-
HS pO3paxyHKy 3a 0aJbHOIO OL[IHKOIO 3eMJIi Ha BEJIMUYMHY IPOrPaMOBaHOi ypOKaifHOCTI HOJaHO B Ta0-
qmii 2 (Meton 1) 1 3a GaaHCOBUM METOJ0M — Ta0juLi 3 (MeTox 2).

Tabmuns 2 — Pe3yasTaT po3paxyHKy noTpedu B 100pHBax 1151 opraHiqyHoro semiiepodcrsa B Jlicoctenosiii 30Hi
Ykpainu (meron 1) [8]

IToka3Huk | ITozHayeHHs | Kapromst
Buxigni nani

[TporpamoBana BpoXaiiHICTh, T/Ta 4 20
Baun Oonitery rpynty (1a61.1.29) 5 62
VYpoxaiina uina 6ana rpyuty (taba. 1.30); Ly 2,0
OxynHicTh | T OpraHiuHEX JOOpUB MPUPOCTOM yposkaro (tabdi.1.31) 0, 1,3
OKynHicTb 1 1T 210901 peYOBHHH MiHEpPaIbHUX JOOPHUB IIPHPOCTOM

0, 25
ypoxarto (1abn.1.31);
IMonpaBounuii KoeillieHT Ha TPy IPYHTY A 1,0
Koedimient 6iomorizamii (tadmn. 1.27) a 0,03; 0,067; 0,125;0,2; 1,0

Tabnuus 3 — Jani ayist BH3HAYEHHSI TOTPeOM B J0GpUBaX B PO3paxyHKy Ha 1 ra jJisi BHpoIyBaHHsI KapTomi (Metox 2)
(101

OpauHHuIl BU- 3HauCHHS MTOKa3HUKA
Tlokazuuk Tlo3Hauenns .
MIPIOBaHHS N | P,Os | K0
[InanoBuii ypoxaii, i/ra v T/ra 20
.. . L BignocHux
Koeoirientu Giomorizawii 3emnepodcTna a AHOC 0,03; 0,067, 0,125;0,2; 1,0
OJIMHHUIb
Bunecennst enemenrtis xkuBieHus (N, P, K) B po3paxynky Ha
3 (N, B, K) B pospaxyicy B, Kr/i 0.6 02 | 09
1 1 ocHOBHOI 3 ypaxyBaHHsAM no0i4HO1 npoaykuii (Tabi. 2)
BMicCT y rpyHTI pyXOMHuX (OpPM MOXKHBHOTO [ €JICMEHTA
Y PYRTLRY bop e «r/ra 135 225 | 300
(Ta61.3x3) l
KoeiieHT BUKOPUCTAHHS I TIO)KUBHOTO €JICMEHTA 3 IPYHT BigHocHux
oedimie OpuC i o Or0 CJIEMEHTA 3 ITPYHTY KF' JTHOC 021 0.09 030
(tabm. 4) [ OJIMHHUIIL
BMIiCT IOKMBHOTO €JIEMEHTa Ha a0COJIFOTHO CYXy PEYOBUHY C % 3 15 25
opraniynoro no6pusa (ruiit BPX Bosorictio 85 %, Tadum. 5) Oci ’ ’ ’
BMicT MOXKHBHOTO i €JIEMEHTa B OpraHiyHOMY J0OpHBI, KI/T COi KI/T 4,5 2,25 3,75
KoeoirieHT BUKOpHCTaHHS i TOXHUBHOT PEYOBHHH i3 OpraHid- K BinnocHux
Oi 0.3 0,35 0,6
Horo nobpusa (Tabm. 6) OUHUITb
KoedimieHT BUKOPHCTaHHS TOKUBHOI [ PCUOBUHH 13 MiHEepa- BigHocHux
din P p P K i . 0,55 0,2 0,5
JIBHOTO 00puBa (Tabdi. 6) OUHUITb
K i irri .
Operyruuii KOG(l)lHlCH'T VIS BiHocHIX
CTyIIeHs 3a0€31e4eHOCTI POCIIMH €JIEMEHTAMH KUBJICHHS — A 1 1 0,8
. OJIMHHIIb
cepenHiii (Tabu. 7)

PesynpTatin po3paxyHkiB HaBeAeHO B TaOnuui 4, 3a JaHUMH sIKOi MOOy10BaHO Trpadik 3aleKHOCTI
HOPMH BHECEHHs J0OpHUB BiJ KoedimieHnTa Oiosorizamii (puc. 1).

Tabmuns 4 — Pe3yabTaT po3paxyHKy

Koedimient Giomorizamii a

IToxasnuk ITo3nayenns
003 [ 0067 | 0125 [ 02 | 1,0
3a 6apHOIO OLIIHKOIO 3eMJIi Ha BEIMUUHY IporpaMoBanoi ypoxkainocti — 200 1/ra kapromti (metox 1)
IMotpeba B opraniuHux g00pUBax, T/ra I 0 79 15,1 23,0 29,8 49
Hopwma 36amancoBanoro NPK 11t ojiep>kaHHs Iporpa- r‘ZZNPK 263.3 225 184 149 49
MOBAHOT'O BPOJKalo, KI/ra

3a 6asaHCOBUM METOAOM Ha BEJIMYMHY IporpamoBaHoi ypoxainocti — 200 u/ra kapromii (Metos 2)

IMotpeba B opraniuHux g00puBax, T/ra I 0 9,5 16,4 22,7 27,3 37
Hopwma 36amancoBanoro NPK 1yt ofiep>kaHHs porpa-
MOBAHOT'O BPOKAIO, KI/ra ek 314,5 245.4 182,7 121,5 37
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KoediuieHT 6ionorizauii

| --M--Tlotpeba B MiHepanbHUX 06puBaXx, Kr/ra (meTog 2)
++ <@+ [loTpeba B opraHiuHMx gobpusax, T/ra (metopa, 2)
—@— [MoTpeba B opraHiyHmx gobpwusax, T/ra (metoa 1)
—— MNoTpeba B miHepanbHUX gobpmeax, kr/ra (metog, 1)

Puc. 1. I'padik 3ane:xH0cTi HOpMH BHeceHHs 100pHB Bin koedinienra 6iosorizamii.

BucHoBkH. Pe3ysbprati 10CHiKEHb MOKAa3yIOTh, IO B 3B’A3KY 13 3MiHOI0 OiocdepH, CHCTeMy OpraHi-
YHOTO 3eMJIepOoOCTBa HEOOXITHO BBa)KATH OJHUM i3 HANPSIMIB arpapHOl HayKH, SKa CIIPSIMOBaHA Ha BU-
BYCHHSI, pO3pOOKY 1 BUKOPUCTAHHS METOJIB Ta 3aCO0IB JUIs HEHTpasIi3allil HeraTHBHOTO BILIMBY CyYacHUX
MiHEpaJIbHUX JTOOPHUB, TepOILIK/IIB Ta IECTUIIMAIB Ha IPYHT 1 CLILCHKOTOCIIOAAPCHKI POCIIMHH.

OTpuMaHi BIIXWICHHS pe3yIbTaTiB po3paxyHKiB Mixk oboma mertomamu (st o = 0,03 BigxuineHHs
cranoBuTh 20 %, o0 = 0,067 — 8 %, . =0,125-1 %, a0 = 0,2 — 8 %, o0 = 1,0 — 24 %) naroTh miACTaBH
PEKOMEHTyBaTH JIJIsl IPAKTUYHOTO 3aCTOCYBAHHS B CHCTEMi OPraHIYHOTO 3eMIiepoOCTBa OalaHCOBHI
METO/I, OCKITbKM HOr0 BUKOPUCTaHHS 3a0e3redye OibIll ONTUMANBHY MOTPE0Y CLIBCHKOTOCIONapCh-
KOT KyJIbTYPH B €JIEeMEHTaxX >KUBJICHHS JJIsl JIOCSTHEHHS 3alUTAaHOBAHOTO yposkaro. KpiM Toro Ha BiaMi-
HY BiJ METOIy OaJbHOI OI[IHKK 3eMJIi PEKOMEHIOBAHUI METOJ 1a€ MOXJIMBICTh BU3HAYUTH MOTPEOY B
MiHEepaJbHUX MOOpHBax HE JIUIIE CyMapHy 103y, a 1 B PO3pi3i €IEeMEHTIB )KHBIICHHS.
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Hcnoab3oBaHne KOHIENUUH OHOJIOTH3AINH 3eMile/leTHs B CHCTeMe OPraHuYecKoro 3emJees st

H.H. Cenuyx

IMpoanann3upoBaHO ONpeneNcHNEe TePMHUHA "OpraHHYecKoe 3emilie/ienne” C MO3UIUH OTPaHMYCHHOTO HCIOIb30BAHMS
MHHEpaJIbHBIX yaoopenui. [IpoBeneHo cpaBHUTEIBHYIO OLICHKY METOJ0B PacieTOB HOPMBI BHECEHUSI MUHEPAIBHBIX M Opra-
HHYECKUX yI0OpeHUi 3a OIbHOM OIEHKON 3eMJIM [UIS POrpaMMHPYEMOi yporkaifHOCTH M OalaHCOBOTO METOJa JUIsl CHC-
TeMbl OPTaHUUECKOTO 3eMIICACIHSL.

Iomy4eHHbIe OTKIOHEHHS Pe3yJIbTATOB PACUeToB Mex Iy 060mx Meronos (mms (¥ = 0,03 otknonenue 20 %, X = 0,067

-8 %, o= 0,125 -1 %, o= 0,2 -8 %, o= 1,0 — 24 %) maroT OCHOBaHMS PEKOMEHAOBATh AJIS IPAKTUYECKOTO MIPUMEHE-
HUS B CUCTEME OPraHMYECKOro 3eMiIe/eNIUusl OaJaHCOBBIM METOJ, TaK KaK €ro HCIOJbh30BaHHE oOecreynBaeT 0oyiee ONTH-
MaJIbHBIC TIOTPEOHOCTH B BIIEMEHTAX MUTAHHS JUIS JTOCTHKEHHS IUIAHUPYEMOTO YPOKasl CEIbCKOXO03SHCTBEHHBIX KyIbTYp. B
OTIIMYHME OT METOJIa pacyeTa HOPMbI BHECCHHUSI MUHEPAILHBIX yI0OpEHHH 3a OabHOW OLIEHKOHN 3eMITH Ha BETMYUHY YCTaHOB-
JICHHOH ypOXallHOCTH B CHCTEME€ OPraHHYEeCKOro 3eMJICICNns, PeKOMEHIOBAHHBII METO/ MO3BOJISIET ONPEISIUTh MOTPed-
HOCTb B MHHEPAJIbHBIX yJI00pEHHs HE TOJIbKO 0OIIei 1035l HO U B pa3pe3e MICMEHTOB MUTAHHS.

KiroueBble cjioBa: opraHuueckoe 3emiezesne, OMOJOrnueckoe 3eMile/ieliie, IKOJIOrHIecKoe 3eMIle/ieliie, OpraHiye-
cKue ynoOpeHusi, MUHEpalbHbIe YI0OpeHusI.

The usage of the concept of biologization of agriculture in the system of the organic farming

N. Senchuk

The definition of term "organic farming" from a position of limited use of mineral fertilizers is analyzed. Comparative
assessment of methods of calculation norms of mineral and organic fertilizers for mark estimation of the soil for programma-
ble productivity and balance method for a system of organic farming are done.

The definitions of term "organic farming" shown in the article, indicate the ambiguous approach to its interpretation.
Some scientists consider the permissible usage of mineral fertilizers in the system of organic farming in limited quantities,
other — their prohibition.

In our opinion, the prohibition of the usage of mineral fertilizers in the system of organic farming is irrelevant, because
agriculture science proved that their negative effect is neutralizing when using organic fertilizers.

Due to the change of the biosphere it is needed to learn, develop and use methods and means to neutralize the neg-
ative influence of modern fertilizers, herbicides and pesticides on the soil and agricultural plants. An example of this
method is concept of agriculture biologization, based on following: if to one ton of organic fertilizers added more than
15 kg of active substance of mineral fertilizers, decrease of humification of soils and their degradation is started or
intensified.

Percentage of organic and mineral fertilizers is derived empirically on the basis of the system observation in many sta-
tionary experiments and has called the coefficient of agriculture biologization.

For example, defined of need of fertilizer per 1 hectare for growing potatoes under the planned harvest of 20 tons per
hectare with mark assessment of the soil for programmable productivity (method 1) and by balance method (method 2).

The results of calculations are shown in table 1. Received the graph of norms of fertilizing of biologization coeffi-
cient (Fig. 1).
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Table 1 — Results of calculation

. Biologization coefficient o
Indicators Mark 0,03 | 0067 | 0,125 | 02 | L0
By mark estimation of the land for programmed productivity — 200 kg/ha of potatoes (method 1)
The need for organic fertilizers, t/ha ,ZZ o 7,9 15,1 23,0 29,8 49
The norm of balanced NPK for programmed harvest, kg/ha y/f NPK 263,3 225 184 149 49
By balance method for programmed productivity — 200 kg/ha of potatoes (method 2)
The need for organic fertilizers, t/ha Ho 9,5 16,4 22,7 273 37
The norm of balanced NPK for programmed harvest, kg/ha Hyrx 314,5 2454 182,7 182,7 37
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Fig. 1. Graph of fertilizing norms dependence on biologization coefficient

Obtained deviation of the results of the calculations for both methods gives reason to recommend it for practical applica-
tion in the system of organic agriculture balance method, because its use provides more optimal needs of agricultural crops of
nutrition elements to achieve the planned harvest. Recommended method enables to determine the need for mineral fertilizers
not only the total dose, but also of each elements.

Key words: organic farming, biological farming, ecological farming, organic fertilizers, mineral fertilizers.
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CTBOpEHHSI TEHETUYHOTO OaHKy BHXigHUX (HOPM i BUKOPUCTAHHS aKTHBHOI KOJICKLIT POCIMHHUX MaTepiajiB CIPHSE OI-
TUMi3alil CeNeKUiifHOro MPOoLeCy MepexpecHO3anuIbHIX KYJIbTYp, 30KpeMa JKHTa 03UMOro. BUKOpUCTaHHS KyJIbTypajbHOI
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KOJIEKIiT 3a0e311eunTh 30epeXeHHS Ta OTPIMaHHS Y BU3HAYEHHUH I1epioJl JOHOPIB T'e€HiB SKICHUX TOCHOAAPCHKO MIHHNX O3HAK
Y BIINOBIIHI CENEKINIHHI CXeMH MPOTATOM TPHUBAIOTO TEPMIHY Yacy.

HaiinpocTiliuM YHHHUKOM YHOBIJIBHEHHSI POCTY 3@ CTBOPCHHS aKTHBHOI KOJICKLII € 3HW)KCHHSI TEMIIEPaTypH JCIOHY-
BaHHS KJIOHOBAHUX 3pa3KiB. Y IpOIeci JOCIiKEHb BU3HAUCHO YMOBU CTBOPEHHS TeHETUIHOTO OAHKY POCIIHH >KHTa 03MMOTO
32 BUKOPHUCTAHHS TeMIIEpaTypHOro oOMexeHHs. Po3pobieHo mociigoBHY TEXHOJOTIYHY CXEMY MEpEeBEACHHS POCIMHHOTO
MaTepiany B CTaH BiIHOCHOTO aHabiosy. Jl0BEIEHO, 0 ONTUMAILHOIO TEMIIEPATYPOIO it 30epiranus pociun € 6 °C. Bu-
JKMBaHHI 3pa3KiB 3a BKa3aHOTO TEMIIEPATYPHOTo PexuMy micis 12 micsiiB AenoHyBaHHs (ikcyBanu Ha piBHi 78,2 %.

BukopucranHs 6i10TeXHOIOTIYHUX METO/IB [UIsl 30€peKeHHs i PO3MHOXKEHHSI [[IHHOTO BHXiTHOTO MaTepiany JOMOMOXe
iHTeHCH(]iKyBaTH CENEKIIHHIN IPOIeC OTPUMAHHS TeTePO3UCHUX T1OPHIIB.

KurouoBi ciioBa: )uTO 03UMe, JOHOP, BUXIHUN Martepiall, FCHeTHYHUH OaHK, aKTUBHA KOJICKIIs, TO)KUBHE CEPEIOBU-
111e, TEMIIEPATYPHUH PEKUM.

IMocTtanoBka npodaemu. OCHOBHIUMH MMUTAHHSIMH B CEJIEKIIi POCIHH € TOIIYK, BiOip Ta 36epe-
JKEHHS Kepe MPOIYyKTHBHOI'O BUXiaHOro marepiany [1]. s 30epexxeHHs BUXITHUX (HOPM IOIIBHO
BUKOPUCTOBYBATH 010TEXHOJIOT1YHI METOAM.

3aJie)KHO BiJl MPOrpaMOBaHOI0 TEPMiHY 30epeiKeHHs TeHOGOHIY POCIUH MOKHA CTBOPUTH aKTHB-
Hy 200 6a30By Konekuii in vitro. OOuaBa TuNHM OAHKIB I'eHIB BUPIIIYIOTH IPOOIeMy TpUBaioro 30epi-
ragHs OioMarepiany IUIIXOM YIOBUIFHEHHS POCTY POCIUH (aKTUBHA KOJEKIlisA) a00 Kpio30epeKeHHs
(6a3oBa (mmacuBHa) KoJjekmis) [2, 3].

J7nst 30epiraHHsl pOCIMHHOrO Matepiany mpoTsaroM 5—10 pokiB JOINEHO CTBOPIOBATH aKTHBHY KOJIEK-
1IiF0 3pa3KiB 1 HE 000B’s3k0BO (hOpMyBaTH 0A30BY KOJIEKIIi0. JJOCTaTHRO MEPEBECTH POCIMHHUN MaTepiai
Yy CTaH YIOBUTLHEHOTO POCTY, CTBOPHBIIM OaHK aKTWBHOI KOJICKITi TEHETHYHOTO MaTepialy, sKa MOXKe
TEpMiHOBO BUKOPHCTOBYBAaTUCh y CENEKIiNHHIN poOoTi. s mporo HeoOXiaHO mixibpaTy BiANOBIIHMI pe-
JKUM BHIPOIITYBaHHSI, KU 0OMEKHUTh MOXITUBICTD MTPOXOKEHHS IHTCHCUBHHX IIPOIIECIB METa0OIi3My B
POCITMHHOMY OpraHi3Mi Ta, 332 MOXKIIUBOCTI, 3BEZIC PICT Ta PO3BHUTOK OiocucTeM 1o Hys [4, 5, 6].

AHaJi3 ocTaHHiX gociikenb i myoaikaniii. CTBOpEHHS TeHETUYHOro 0aHKY BUXITHUX (OPM 1 BH-
KOPHCTAHHS aKTHBHOI KOJIEKIIii POCIIMHHUX MaTepiajiiB CIpHUsie ONTUMI3aLlii CelNeKiHHOro IpoLecy, 0co0-
JINBO LI CTOCYETHCS TIEPEXPECHO3AMMIBHAX KYJIBTYpP, 30KpEMa JKUTa 03UMOTO, TOMY IO U OTPUMAaHHS
JIHIH 32 IPUMYCOBOTO CaMO3aIlIJICHHS 3aB’ SI3YE€ThCsl HE3HaUHA KUIBKICTh HACIHHS. BUKOpHCTaHHS KYJbTY-
pajbHOT KOJMEKIii CIPUATUME HE TUTHKU 30€peKeHHIO BUXIAHUX (OpM, alie i y BU3HAUCHUH CeNeKLIMHIN
TIEPioJT TO3BOJIMTE OTPUMATH 3aPOrpaMOBaHy KiJbKICTh IIHHOTO MaTepiany [7].

Ha#inpocTimmm 9MHHUKOM YIOBUIBHEHHS POCTY € 3HIDKEHHS TeMIIepaTypu KyJIbTHBYBaHHS KO-
HOBaHUX 3pa3KiB. EQEeKTUBHUM METOAOM MEpPEXoqy POCIHH y CTaH TIMO0KOro abo BUMYIIEHOTO CIO-
KOIO € 3MiHa JKUBIJIEHOTO CEPEIOBHUIIA, 30KpEeMa, CITIBBIIHOIIECHHS MK €K30TC€HHUMH PETYIIATOpaMU
pocTy. BUKOpUCTOBYIOTH 1 CIOCOOH, IO MOEAHYIOTH 3MiHY TEMIIEPATYPHOTO PEXHUMY i3 BUKOPHCTaH-
HSIM TOPMOHAQJIBHUX a00 OCMOTHYHUX iHTi0iTOpIB [6, 8].

B nitepatypi HemocTaTHRO iH(OPMALIT II0J0 YMOB CTBOPEHHS Ta 30€piraHHs aKTUBHOI KOJCKIIT
Oionoriunoro Buny Secale cereale L.

AKXTyaJIbHICTh TIMTAHHS 3 BHBYCHHSI YMOB CTBOPEHHS aKTHBHOI KOJICKIIll POCITMHHHMX MaTepiajliB yKHUTa
03MMOTO HE BUKJIMKAE CyMHIBIB, TOMY IIIO ITiHHI TEHOTHITH KYJIETYPAITBHOTO MaTepiary MOXKYTh CIIyTyBaTH
JDKEPEJIoM TeHIB SKICHMX TOCMOIapChKO [IHHMX O3HAK Y BIATIOBIIHUX CENIEKLIMHUX CXeMax MPOTSITrOM TpH-
Bayioro TepMiHy 4Jacy (o 10 pokiB). JKuTo — mepexpecHo3armuIbHa POCITHHA 1 30epeyKeHHS TEHETUIHO 1716H-
TUYHOTO MaTepiay € BRKIMBUAM ITUTAHHAM Y TEXHOJIOTTUHIN CXEMi OTPHMAaHHS Ta BUKOPUCTAHHS BUXIIHUX
MarepiajiB y CeleKLiifHOMY MPOLECi 38 CTBOPEHHS BUCOKONPOIYKTHBHUX T€TEPO3UCHUX Ti0OpuaiB [9].

OnTUManbHIMHM YMOBAMH BHPOIIYBAHHSA KUTAa O3UMOTO € TEMIIEPATYPHUI pexuM y Mexax 20-24
°C, 16-rogunHuit poromepion 3a iHTeHCUBHOCTI OcBiTIeHHS 3—5 KJIK Ta Boaorocti 75 %. Came Takux
YMOB NOTPEOYIOTh POCIMHHA MOMIPHUX LIMPOT, [0 SIKUX HAJEKUTh KyJIbTypa.

3a Takoro pexMMy BHPOIIYBaHHS Ha POCTOBUX JKMBWJIBHHX CEPEIOBHINAX 3a pe3yabTaTaMy Ha-
UX JOCIIHKEHB 3 OAHIET amKkanbHOi MepucTemMu 3a 50-60 mi6 3ameXHO BiJl TEHOTHITY MOKHA OTpPH-
MaTu 10 20 aABeHTUBHUX OpYHBOK. TaKUM YMHOM, BUKOPHCTOBYIOUN KJIOHYBaHHS MOXKHA 3a0e3Meyn-
TH ceJIeKIioHepa FeHeTUYHO 1IGHTHYHUM POCIIHHI-I0HOPY eKcIianTa MaTepianom [10].

301IBITYI0YN TEPMiH KYIbTHBYBAHHS 0€3 3MiHU KUBHIILHOTO CEPEAOBHIIA CIIOCTEPIraeMo MOKOB-
TiHHS Ta HEKPO3 HIKHIX JIUCTOUYKIB POCIIMH, IO IPU3BOJUTD 0 BTPATH LIHHOTO TEHETUYHOI'O MaTepi-
ay. 3a ONTUMAaJIbHOTO PEXHUMY KyJIbTUBYBaHHS HEOOXiAHO MEpPIOJUYHO OHOBIIOBATH KUBHUJIBHUHI
cybcrpart. Lle#t nporec morpedye BIAMOBIMHUX 3aTpaT. A mig yac poOOTH 3 IepexpecHO3aMMIFHUMHI
KyJIbTypaMU TI0CTA€ TUTAHHS 30epeKCHHS CEIEKIIIHOTO MaTepially B KyJIbTypl in vitro Ta BUKOPHC-
TaHHS LiHHOTO TeHETUYHOI0 TTOTEHLiATy MPOTATOM TPHUBAJIOTO TIEPiOy.
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MeTtor0 po6oTu Oyin0 BU3HAYCHHS YMOB (DOPMYBaHHS TEHETHYHOTO OAaHKY IIHHUX MaTepialliB 3a
3MiHM TEMIEPaTypPHOTO PEKUMY JUIsl TPUBAJIOTO ACMOHYBaHHs KIIOHOBAaHHUX POCIIHH >KHUTa 03UMOTO i
BUKOPHUCTAHHS aKTUBHOI KOJEKI[T BUXITHUX (POPM 3a BEICHHS I'€TEPO3UCHOI CENIEKIIII.

MeTtoauka gocaimkensn. JlocnimkenHs npooauan Brpoaosxk 2014-2016 pp. y madopatopii 6io-
TEXHOJIOTi YMaHCHKOr0 HalliOHAJIbHOTO YHIBEPCUTETY CaJiBHHLTBA. MaTepiaiaMu CIyTyBajll Kyib-
TypalibHI KJIOHOBaHiI pociuHu copTiB XumioHe 1 Kapmuk 1 Ta ctBopenux 3paskis (337-2, 133-1, 103-7,
214) xuta 03uMoro. [ nenoHyBaHHS KJIOHIB BUKOPHCTOBYBAIH KUBUJIbHE CEPEAOBUILE, A0 CKIATLY
SIKOTO BXOJMJIM MaKpO- 1 MIKpOEJIEMEHTH 3a MPOIUCOM cepenoBuina Mypacire-Ckyra. Moaudikysanu
XKUBHJILHUN CyOCTpaT LMTOKiHIHAMY 1 aykcuHaMH. KiioHu 30epirany B KyJIbTypalbHUX NPUMIILIEHHIX
[pyY BU3HAYECHOMY 3a BapiaHTaMu TemreparypHomy pexumi (6—12 °C) Ta HU3bKiN IHTEHCHBHOCTI
ocsiTiaeHHs (2 kJIK).

OcHoBHi pe3yabTaTu gocaimkennsi. CopMyBaTH akTHBHY KOJIEKIIIO Ta TOZOBXUTH TEPMIH ii 1e-
MTOHYBaHHS MO)KHA 332 paxXyHOK YIIOBUIBHEHHSI TIPOIIECiB METa00JIi3My B OpraHi3Mi POCITHHU, CTBOPCH-
HSIM YMOB JJIs1 IPUITMHEHHS! IHTEHCUBHOTO POCTY Ta PO3BUTKY 01000’ €KTIB.

Jnist mepeBeieHHsT POCIUH XKHUTa O3UMOTO y CTaH BiJHOCHOTO CIIOKOIO BUKOPHCTOBYBalU (PaKTOP
TeMIIepaTypHOTO 0OMEKEHHS (HU3bKi TTO3UTHBHI TEMIICPATYPH).

BapianTtu nociiny Bigpi3HAIMCH TEMIIEPATYPOIO B KYJIbTYPAIbHUX NPUMIIIEHHSX, € MPOTsIrom 12
MiCAIIiB 30epiranu GiomaTepiall. Y TpoOIeci MOCHTIHKEHb BU3HAYAIM CEPEIAHIN IMOMICIIHHA TPHPICT
POCIHH, TEPio aKTUBHOTO POCTY MPOTATOM TEPMiHY 30epiraHHs, iHTCHCHUBHICTh 3aKJIaIaHHS aJBCH-
TUBHHUX OpYHBOK Ta (hiKCyBaJli BiICOTOK 3J0POBUX POCIIHUH.

VY pe3ynbTati IpOBEIeHUX JOCIIKCHh BU3HAUEHO ONTUMaJIbHI (Pi3MYHI YMOBHU CTBOPCHHS Ta 30e-
piraHHsS aKTUBHOI KOJICKIIi1 )KUTa 03UMOTO (Tabi. 1).

Tabmuns 1 — BusknBaHHS POCJIMH 5KHTA 03MMOT0 32JI€3KHO BiJl BIVITMBY HH3BKHX MO3HTHBHUX TEMIEPATYP Ta TPHBAJIO-
CTi IeNOHYBAHHA AKTHBHOI KoJIeKkuii, %

N KitbKicTs Mepion ITepiox nenonyBaHHs (MicsIiB)
Pexum, t Cepenniit
oC HpHpicT, oM gbopMOBaHHx AKTHBHOTO 4 6 g 10 12
PYHBOK, LIT. | pOCTY, Oi0

12 °C 1,240,4 4-7 40-60 98,6+0,4 81,4+1,5 74,6+0,4 65,2+1,0 54,5+2.4
10 °C 0,740,3 3-5 20-30 99,5+0,2 92,8+0,6 81,3%1,1 76,4+1,2 62,0+1,8
8 °C 0,510,2 1-2 10-14 100+0,0 95,6+0,6 86,4+0,8 78,0+0,8 77,0+1,2
6 °C 0,420,1 1-2 10-12 100+0,0 96,3+0,4 88,2+0,5 79,5+1,3 78,2+0,9
HIPy, 0,1 - - 0,4 1,1 0,9 1,3 1,2

*HpHMiTKaZ NOKa3sHUKHU NOJaHO B CEPEAHBOMY 3a 'CHOTUIIAMH.

Haiikpari pe3yiapTaTel OTPUMAHO Y BapiaHTi AOCTiAY, J€ POCIUHHUN MaTepial IemoHyBald 3a Te-
mmeparypu 6 °C. Takuii TeMiepaTypHuil pekiM 3a0€3IeUUB CepeIHbOMICAUHUI TIPUPICT POCIHH K-
Ta 03uMoro Ha piBHi 0,4 cM. He3anexxHO Bifi TEHOTHITY TIEPioJl iIHTEHCUBHOT'O POCTY (iKCyBaJld BIIPO-
noBx meprux 10-12 mi6, 1o monepenuiio 3aKiIa aHas afBeHTUBHUX OpYHBOK (1-2 mIT.).

UYepes 12 micsuiB 6e3nepecaqoyHOro AenoHyBaHHsS 30eperiocs 78,2 % 300pOBUX POCIHH JKHTa
03UMOT0.

[licna mecstTu MicswiB 30epiraHHsl CIIOCTEPIraal iCTOTHE 3HMXKEHHS KUTTE3AATHOCTI KIIOHIB. A
TOMY, BUKOPUCTOBYIOUYH TEMIIEPATypy 30epiranHst akTHBHOT KOJIEKIli Ha piBHi 6 “C, peKOMEHIY€EThCsI
OHOBJIIOBAaTH POCTOBE KUBUJIbHE CEPEIOBUILE YePe3 IBAHALSATh MICSLIB JETIOHYBaHHS.

3 aKTUBHOI KOJEKIIi 3a pik JACMOHYBaHHS B CEpPEAHBOMY 3a TEHOTUIIaMu Oyjo BHOpakyBaHo 21,8
% pocnuH (3a npuuuHO iH(piKyBaHHS — 5,8 %; HeKpo3 pociuH — 15,3 %; anp0inizm — 0,7 %). 14 3a-
KOHOMIpPHICTb CIIOCTEpIranach 3a KyJbTUBYBaHHS Pi3HUX T€HOTHIIIB )KUTA.

BcranoBieHo, 10 copToBa HANEXKHICTh 3a IENOHYBAaHHS iCTOTHO HE BIUIMBAE HA JKUTTE3JATHICTD
marepiany (puc. 1).

HeoOxifgHO BIIMITHTH i Te, IO TiC/Is POKY ACTIOHYBaHHS MK T€HOTHIIAMU B MEKaxX BHIY CIIOCTEpira-
JIM HE3HAYHY PI3HMINIO B PEakKilii POCIMHHUX OPTraHi3MiB HAa HU3BKY TeMIleparypy 30epiraHHs 3a BapiaHTa-
mu 6 °C ta 8 °C. 1ls TemmepaTypa 3a TpHBAJIOro BILIMBY 3a0e3IeuyBaia IPOXOHKEHHS SPOBU3ALlii KOJIEK-
HIfHUX 3pa3KiB XKUTA. SHIDKCHHS TEMIICpaTypu 30epiraHHst akTHBHOI KoJekiii Hinkue 6 “C He BUBYAIIH.

VY mpoueci 30epiraHHsi poCIMHHOTO Martepiadly HPOBOAWIM IMEPIOAWYHUI LUTOJOTIUHHHA aHali3
OKpEeMUX I'€HOTHITIB. BiH MiATBEpIUB reHETHYHY CTAOUTEHICTh POCIUH aKTUBHOI KOJICKIIIi.
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CenexuiiHuii MaTepian

Puc. BIuIMB reHOTHIIY T2 TEMIIEPATYPHOI'0 PeKUMY Ha CTaH AKTHBHOI KOJIEKIII KUTA 03UMOr0
(IBaHAIUIATHI MICSIb ICTIOHYBAHHS).

[HdikyBaHHS POCIMHHOTO MaTepiaiy, K IpaBuio, BiaMivanu y nepiai 20-30 1i0 KyJIbTHBYBaHHS
Ha KUBHJILHOMY CEpEIOBHIIII.

3a BBEZICHHS JI0 CEPEIOBHINA ITiIBUITICHUX KOHIICHTPAIIIH PEryJIATOPIiB POCTY, arap-arapy Ta caxaposu
MOJIOBKYEThCSI TEPMIH 30€piraHHs CeNCKIIHHOro MaTepiany 0e3 3MiHU CyOCTpaTy B KyJIBTYpi in vitro [9].

[Ticna nepeHeceHHs 3pa3KiB 3 KyJIbTYpaJIbHOTO 0aHKY B ONTHMAbHI YMOBH BHUPOILYBaHHS (TEM-
nepatypauii pexxum 20-22 °C, 16-roguaHuid QOoTONEpioN 3 IHTEHCUBHICTIO OCBITIACHHS 3—4 KJIK, Bia-
HOCHA BOJIOTICTh 75 %), CIIOCTEPIrajoch IHTEHCHUBHE HApOCTaHHsS OioMarepiaiy, 0COOIHMBO y BECHS-
HUH Tepiof, 32 paxyHOK HMPUCKOPEHHS IMpOIeciB MeTaboli3My B KIIITHHAX. 3a MIcslb PO3BUTKY Ha
POCTOBUX CEpelOBHIIAX POCIWHH 3aKIaJalld JO BOCBMH aJIBEHTHBHUX IaroHiB, a 3a MEPEHECCHHs Ha
pU30OTeHHUH cyOCcTpat hopMyBaid KOPEHi.

BucnoBku. BruzHaueHo yMOBH CTBOPECHHS aKTHBHOI KOJICKIIII POCIHMH KUTa 03UMOTO 32 BUKOPHC-
TaHHS TEMIIEpaTypHOro oOMexeHHs. Po3po0iieHO MOCTiI0BHY TEXHOJIOTIUHY CXeMy TepeBeICHHS PO-
CIIMHHOTO MaTepiajgy B CTaH BiIHOCHOTO aHabio3y. JloBeaeHo, 0 ONTUMAaIBLHOIO TEMIIEPAaTypOIO s
30epiranns 3paskiB € 6 °C. BikMBaHHS POCIIMH 33 BKA3aHOT'O TEMIIEPATYPHOIO PEKUMY Imicis 12 mi-
CsILIB AeTOHYBaHHS (DikcyBanu Ha piBHI 78,2 %. BukopuctanHs 010TEXHOJIOTIYHUX METOJIB 1is 30e-
PEKEHHsI 1 pPO3MHOKEHHS I[IHHOTO BUXIJHOTO MaTepially iHTeHCH(]IKye CeNeKUidHMN mpolec OTpH-
MaHHS T€TEPO3UCHUX T1OPHIIB KHUTA.
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Omnpenenenne TeMIepaTypHOro pexxuMa s GopMHPOBAHHsI AKTHBHOI KOJUIEKIUH HCXOJHOIO CeJIeKIIHOHHOI0
MaTepHaJjia p:KH 03UMOii

s1. C. PsaboBou, JI. O. PsiooBoa

Co3panne TreHeTHIecKoro 0aHka MCXOAHBIX (JOpM U HCIIOIHb30BaHHE AKTUBHON KOJUICKIIMH PACTHTEIBHBIX MaTepUalloB
CIOCOOCTBYET ONTHMH3AILMU CEIEKIMOHHOTO Ipolecca NepeKpPeCTHOONBIIIOMNXCS KyIbTyp, B YaCTHOCTH PXKH O3UMOM.
Hcnionp30Banue KyabTypanbHOH KOJUIEKIIMN 00ECIIEYUT COXpaHEHHE U MOJTyYeHUE B OIpeeTIeHHbIH NepHo] JOHOPOB T'€HOB
KaueCTBEHHBIX XO3AHCTBEHHO LIEHHBIX MPH3HAKOB B COOTBETCTBYIOLINE CENICKIIMOHHBIE CXEMBI B T€UEHHE JUIUTENBHOTO Me-
pHozia BpEMEHH.

CaMbIM IPOCTBIM (HaKTOPOM 3aMEIJICHUS POCTA IIPH CO3/IaHMU aKTHBHON KOJUICKILIMH SIBJISCTCS CHI)KEHHE TEeMIIEpaTyphbl
JIETIOHNPOBAHUS KIOHMPOBAHHBIX 00pa3loB. B mpouecce uccneqoBaHuil onmpeneneHbl yCIOBHS CO3IaHHS T'€HETHYECKOTO
0aHKa pacTCHUH PXKM O3UMOM IPU HCIIOIB30BAHMM TEMIIEPATypHOTO OorpaHndeHHs. PaspaboTana mocienoBaTebHasl TEXHO-
JIOTMYECKasi CXeMa IIepeBOojia PACTUTEIFHOTO MaTepualla B COCTOSIHUE OTHOCHTENILHOTO aHabno3a. Jloka3aHo, 4TO ONTHMalb-
HOM TeMIIEpaTypoii s XpaneHus pactenui seisercst 6 °C. BookuBanue 00pasioB NPy YKa3aHHOM TEMIIEPATYPHOM PEKUME
nociie 12 MecsIeB AeOHNPOBaHHs (PUKCHPOBaIK Ha ypoBHe 78,2 %.

Hcnonp3oBanne OMOTEXHOTOTHUECKUX METOMAOB A COXPAaHEHHs M Pa3MHOMKEHHUs [IEHHOTO MCXOJHOT0 MaTepHana Io-
MOJKET MHTEHCU(UIIMPOBATh CEIEKIMOHHBIN MPOLECC NOMYUCHHUS TeTePO3UCHBIX THOPHIOB.

KnroueBble ci10Ba: poxb 03uMasi, JOHOP, UCXOJHBINA MaTepHa, TeHETUUECKNi OaHK, aKTUBHAsS KOJUIEKLUS, TTUTaTeNb-
Has cpejia, TEMIIEPATyPHBIN PEXUM.
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Determination of temperature mode for the creation of the active collection source of winter rye breeding material

Ja. Riabovol, L. Riabovol

The main issues in plant breeding are the search, selection and preservation of starting material productive sources. Bio-
technological methods are efficient means of original forms preservation.

Starting materials genetic bank formation and the use of active plant collection contributes to optimization of cross pol-
lination crops selection process, especially winter rye. Using crops collections provide preservation and obtaining donor
genes of qualitative commercially valuable traits in relevant breeding schemes in a specified period for a long period of time.

Slowing down the metabolic processes in the crops body, setting conditions for intense growth suspension and of biolog-
ical objects development provide formation of the active collection and its storage term extension.

The simplest factor slowing the growth down in the formation of active collection is the reduced temperature of cloned
samples deposit.

The aim of our work was to determine the conditions of formation of genetic material bank for changing temperature
conditions for long-term deposit of winter rye cloned crops and the use of active collection of original forms in heterosis
breeding.

The study was conducted during the 2014-2016 in biotechnology laboratory of Uman National University of Horticul-
ture. The varieties of Hlybne and Karlyk 1 and the created samples (337-2, 133—1, 103-7, 214) of winter rye were used as
the cultural cloned crops. Nutrient medium composed of macro- and micronutrients was used for clones depositing according
to prescription by Murasihe-Skuha medium. The nutrient substrate was modified with citokinines and auksines. The clones
were kept in the cultural areas under variants of temperature range (6-12 °C) and low light intensity (2 KLK).

The conditions of create a genetic bank of winter rye plants for the use of temperature limits were defined during the
studies. The consistent technological scheme of transfer of plant material in a relative state of suspended animation was de-
veloped.

It was proved that the optimal temperature for storage plants is 6 °C. Such temperature conditions provided average
monthly growth of plants of winter rye at 0.4 cm. Regardless of the genotype, intensive growth was recorded during the first
10-12 days, prevented laying of adventive buds. Samples survival at a specified temperature conditions 12 months after the
deposit was fixed at 78.2 %.

It was found that the varietal identity for the deposit does not significantly affect the viability of the material.

Little difference between genotypes within the species in the crops organisms respond to storage temperature options for
6 and 8 °C was observed a year after depositing. This temperature ensured vernalization of the rye collection samples under
prolonged exposure.

By combining thermal limiting and adding high concentrations of growth regulators, agar-agar and sucrose to the medi-
um shelf life of breeding material without substrate change in the in vitro culture extended.

Cytological analysis of the cloned material confirmed the genetic stability of the active plant collection.

After transferring samples from the cultural bank into optimal growing conditions, there was intense growth of bio-
material by speeding up metabolism in plant cells.

Using biotechnological methods for breeding and conservation of valuable starting material contributes to intensifica-
tion of the process of obtaining heterosis breeding hybrids of winter rye.

Key words: winter rye, donor, source material, gene bank, the active collection, nutrient medium, temperature mode.
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VYIK: 632.7/.934:633.1 (477.4)
KPUBEHKO A.L, HITYHIKIBCBKA H.I., xanguaaTu c.-T. HayK

binoyepxkiscvkuti Hayionanvrull azpapHuii yHieepcumen

PEI'YJIIOIOYA POJIb IPUPOJHUX EHTOMO®AI'IB TA BIIJIMB HA HUX
HPEITAPATIB 3 PI3HUM MEXAHI3MOM /11 B ATPOHEHO3AX 3EPHOBUX
KOJIOCOBHUX KYJIBTYP Y HEHTPAJIBHOMY JIICOCTEILY YKPAIHN

MoHiTopHHT (iTOCAHITAPHOTO CTaHY arpoleHO3iB 3JIaKOBHX KYJbTYp MOKa3aB, IO CYTTEBY 3arpo3y MOCiBaM ILICHHII
03MMOI Ta STYMCHIO CTAaHOBWJIM XJTi0HI Kionu-yepenamku (poauHa Scuteleridae), kionu poaunu nentaromin (Pentatomidae),
crninasiky (Miridae), mosposi kionu (Lygus) (psin Hemiptera), 3nmakosi nonenuui (poauna Aphididae, psx Homoptera), mie-
umuHuit Tpunc Haplothrips tritici Kurd. (pommna Phloeothripidae, psim Thysanoptera), xmiOHui XyKk Ky3bpka (Anisoplia
austriaca Hrbst.), 3makoBi myxn (3 poxun Cecidomyidae ta Cloripidae, psx Diptera), mukanku: cmyracra (Psammotettix
striatus L.), mectukpankoBa (Macrosteles laevis Rib.) remna (Laodelphax striatella Fall.) pany Homoptera. P TBeproxpu-
JIUX TPEACTABIBUIN XIIOHUH XKyK Ky3bka (Anisoplia austriaca Hrbst.), xmibna xyxemuns (Zabrus tenebrioides Goeze.),
’sBuLi: cuHs 1 yepBoHorpyna (Oulema lichenis Voet., O. melanopus L.), cmyracra Gunimka (Phyllotreta vittula Redt.) Ta
MWIBIKK XT10HUH 3Buuaitauit (Cephus pygmaeus L.) (ponuna Cephidae, psg Hymenoptera).

Cepen eHTomModariB 3a KiIbKiCTIO BH/IB HaifOIbII YHCENPHUMH B arpoLEHO3aX MIICHHII 03UMOI Ta sYMEeHI0 Oynn
npexacraBHuky psgiB Teepaokpuinx (Coleoptera), HanisrBepmokpuanx (Hemiptera) ta ITeperunuacrokpuanx (Hymenop-
tera). 3a KinbKicTIo BHAIB nominyBaB psij Coleoptera, ix gacTka craHoBmiIa 59 % Bix ycix eHTOMOdariB, OCHOBHI XMXKAKH:
Bembidion quadrimacullatum L., Bembidion properans Stoph., Calathus erratus C. Sahlb., Calathus (Doluchus) halensis

© Kpugenko A.L, llymxkiseska H.I., 2017.
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Schall., Harpalus rufipes Deg., Poecilus cupreus L. (Carabidae), Coccinella septempunctata L., Adonia dipunctata L.,
Tytthaspis sedecimguttata L., Propylaea quatordecimpunctata L. (Coccinellidae).

I'opmonansuuit npenapar Jiminin, 3.11. Ta 6akrepiaabHUM npenapaTt biTokcndanniiz Moka3ann BUCOKY TEXHIUHY edek-
TUBHICTB BiX — 82,7 10 83,1 %, ToMy MOXyTh OyTH PEeKOMEHJIOBaHI JUIS 3aCTOCYBAHHS B TEXHOJIOTISIX BUPOOHHUIITBA OpraHid-
HOI MPOIYKIII.

Ki1r090Bi cii0Ba: MIIeHUIS 03MMa, 3ePHOBI 3J1aKOBi KyJIbTYpH, MOHITOPUHT, eHToMobarH, ¢itodary, TexHiuHa eQeKTHB-
HiCTb, IHCEKTULIMIHN.

[ocranoBka npodaemu. Ha 3epHOBUX 311ak0BUX B YKpaiHi Biomo moHan 300 BUIIB IIKiTHBHX
KOMax, 3 IKUX HaiOUIbII HeOe3meuHuMH € 0au3bko S0 BuaiB [1].

Bunosa cTpykTypa, piBeHb TOMIHYBaHHS, ITKIIJIUBICTE 1 YUCENBHICTHF KOMaX Ha 3¢PHOBHUX 3J1aKax
MIOCTIHHO 3MIiHIOIOTBCS, II€ 3YMOBJICHO Ii€I0 a0iOTHYHUX Ta OIOTMYHHX YMHHHKIB CEPEIOBHUINA, SKi
BIUIMBAIOTh HAa PO3BUTOK Ta po3MHOKeHHA (iTodaris [2]. IlIkinnmmBi opraHizMu iCHYIOTb y arpOe€KOCH-
CTEMI HE 130JIbOBAHO, a 3HAXOIATHCA y CKIAIHUX B3a€EMOBITHOCHMHAX 3 PI3HUMH ii KOMIIOHCHTaMHU.
[Toxm 1m0 HE BHAETHCS pealli3yBaTH OCHOBHY METY IHTETPOBAHOTO 3aXWCTy — 3BEICHHS 10 MIHIMyMY
HETaTUBHUX HACIIAKIB 3aCTOCYBAaHHs NECTULMIIB IIMPOKOTO CHEKTpa Hii: 3a0pyIHEHHS HaBKOJHMII-
HBOTO CEPEIOBUILA, TOSBU PE3UCTEHTHUX MOMYJALIN MIKIIHUKIB, 3arndeni KOpucHOi eHToMO]ayHH,
MAaCOBHX CHaJIaxiB PO3MHOKCHHSI IITKIIJTUBUX YWICHUCTOHOTHX [3].

BaxnBoro HayKOBOIO 1 BUPOOHHUYOIO Ipo0IeMoIo B YKpaiHi € po3BUTOK 0i10I0Ti3allii 3aXHCTY Po-
ciuH. [lepoueprose 3aBAaHHs arpapHOi HAyKH B Taly3i 3aXMCTY POCIHH — pO3pOOKa iHTErPOBAaHHUX
CHUCTEM 3aXHCTY CLIBCHKOTOCIIOIAPCHKHUX KYJIBTYp, IO BiANOBiAamu 6 yciM BEMOTraM €BpOIEHCHKOTO
Coro3y. OCcHOBHa Me€Ta TaKUX PO3POOOK — 3a0e3MeueHHs 30epeKeHHS BPOXKAIO 3 MiHIMaIbHUM 3aCTO-
CYBaHHSIM MECTULUIB, IO CIPHsIE€ BUKUBAHHIO KOPHUCHUX BUIIB KOMax, SIK BaXXJIMBOT'O €IEMEHTY B
CKIIaIHiN cucTeMi Tpo(hivyHUX 3B’ I3KiB B arpoIleH03ax, SKui 6epe 0e3mocepeTHIO YIacTh B MPUPOTHUX
TIpoIIecax PeryIIOBaHHS YUCEIBHOCTI IMIKiTHUKIB [2].

3 ornany Ha 11e, po3poOKa MPUHOMIB peryaiOBaHHs YHUCENBHOCTI (iTodariB 3epHOBHX KOJIOCOBUX
KYJIBTYp MOTpeOy€e JOCKOHAJIOro BUBUCHHS IX BUAOBOTO CKIary, JMHAMIKU YHCEIBHOCTI, O10J0TTYHUX
1 EKOJIOTIYHMX OCOOJUBOCTEH HAa OCHOBI ITOBHOI'O MOHITOPHHIY (hiToCcaHITapHOI CHTyalii Ta miadopy
TIpenapariB, sIKi He CIIPABIISIFOTH 3TryOHOT MTii Ha KOPUCHUX KOMaX.

Han3BuuaifHO akTyanbHUM € YTOUYHEHHS BHIIOBOTO CKJIaay Ta poJii eHTOMOQariB, K 010JI0T1YHHX
PETYIATOPIB YNCETHLHOCTI MIKIITTUBUX KOMaX B ITOCIBaX 3€PHOBHUX KOJIOCOBUX KYJIBTYD.

AHaJi3 0CTaHHIX AOCTIIKeHb i myOmikamiii. 371aKoBI KyJIbTYPH BUPOIIYIOTHCS JIFOJUHOIO 3 T0iCTO-
PHUYHUX YaciB B MOPiBHSHO TOCTIHHOMY apeajti, pa3oM 3 HUM (OPMY€EThCS KOMIUIEKC KOMaX, OB’ A3aHMX 3
pisHUMH (pazamMu PO3BUTKY POCIIHH, TX OPraHiB i TKAHHH, a TAKOX 3 CEreTAIbHOIO POCIMHHICTIO, SIKa CYITy-
THS TIociBaM. JIjIst KOYKHOI cTajii BereTarii XxapakTepHi CBOEPIHI YIPYITOBAHHS HAHOLTBII IIKIIJIMBUX BH-
niB ¢itogaris. Came 3 HUIMH NOB’ i3aHi JOMiHYIO4i BU/AW MApa3uTiB 1 Xwkakis [ 1, 2, 4].

Komrutekc koMax MIKiTHUKIB IIICHHUI, KUTA, SYMEHIO CKJIAIAEThCS B IIUIOMY 3 JIBOKPHITHX, JKYKIB,
METETHKIB 1 IIMKA0K. 3aBaBaTH KON MOXKYTh TaKOX KJIOIH, TPUIICH, XJTi0OHI MAIbIIUKU. Pocuam aTta-
KYIOTh 3JIaKOBI TIOTICITHITI, B PE3yIbTaTi HAA3BUUAIHOT IIOAF0YOCTI BOHM YTBOPIOIOTH BEJIMKI KOJIOHII.

B perymoBanHi uncensHOCTI ¢iTo(ariB 3epHOBUX 31aKOBUX KYJIbTYp NMEBHE 3HAYCHHS MAIOTh €H-
ToMOGaru: Xmwxki KJIOMH, 30JI0TO0YKH, KOKITMHEIITH, Pi3HI BUIU XHKHUX KYKEIHUIh, CTadiIiHA, MyXH-
KTHpi [2, 5, 6].

OcobnuBe micue cepel KOPUCHUX KOMax IMOCIAar0Th MPEICTaBHUKU PNy NEPEeTUHYACTOKPHIINX
(Hymenoptera). Poquna Aphidiidae crnemnianizyeTscsi Ik mapa3uTy Monenuis. € MOBiIOMIICHHS PO
MPUCYTHICTh B KOJIOHISIX 37IAKOBUX TOMENHUIs TaKoXX mpesactaBHUKIB poauH Charipidae, Encyrtidae,
Pteromalidae i Megaspilidae psay Hymenoptera [7].

Xoua Oarato eHToMo(ariB 4acTKOBO OEpyTh y4yacTh B Perysiuii 4ucenbHOCTI ¢iTodaris, dpayHa
KOPHCHHX KOMax B arpoIleH03aX 3epHOBHX KYNbTYp, XapaktepHux s Llenrpampnoro Jlicoctemy
Ykpainu BUBYECHA HE TTOBHOIO MipOIO.

Amnaui3z itocaHiTapHOTO CTaHY MOCIBIB CLIBCHKOTOCIIONAPCHKUX KYJIBTYP BIPOJOBXK OCTaHHIX PO-
KiB CBITYNTH PO HOTO KaTacTpodivHe 3arocTpeHHs. [{[boMy CIpHsiTi TOTOAHO-KIIIMAaTUYHI 3MiHH, 1110
BiIOYBAIOTHCS OCTAHHIM YacoM. IIiABUINICHHS TeMIIEPATyPH TTOBITPST CIIPUIMHIIIO 3MiHH B TIPUPOTHIX
mporecax: OUIBII PaHHBOTO 4Yacy BCTAaHOBJICHHS W pyHHYBaHHS CHITOBOTO IOKPHBY, HACTaHHS
M’ SIKOIUTACTHYHOTO CTaHy IPYHTY, IIEPEX0ly CepeIHbOA000BIX TEMIIEPATYyp Yepe3 MeBHi MeXi, TOOTO
JI0 3MIiHH TPHUBAJIOCTI CE30HIB POKY, a BIMIOBITHO IO 3MiHH PO3BHUTKY CUTHCHKOTOCTIONAPCHKUX KYITh-
Typ, KiTHUKIB 1 XBOopoO. Lle mpu3Beno mo mecradimizarii ¢piTocaHITAPHOTO CTaHY arpoIleHO31B, KU

74



Arpobionoris, 172017

chopMyBaBCs BIPOAOBXK IOMEPEIHIX IECATHPIY — OaraTopiyHi cepeiHi MOKa3HUKHM YHUCEIBHOCTI OC-
HOBHHUX KOMaXx-LIKiAHUKIB 301IBIIMINCS Y ABA Pa3H.

[ToTeruriHASA KJTIMATy ONTHMI3y€ €KOJIOTIYHI YUHHUKH JOBKIUIS JUISI KOMax, CIPHSIE iX PO3MHO-
JKEHHIO Ta TIOMUPEeHHIO. 3a ocTaHHI 10 pOKIB MOTEIUTIHHS O3HAYIIIOCS HA CTPYKTYpPl BHIOBOTO CKITa-
JIy CHTOMOKOMIUIEKCY B IOCIBaX MIEHUIN 301UIBIICHHSIM YUCEIBHOCTI 1 IIKIITTUBOCTI OTIOMi3H, KIIOMIB
Yyepenaniok, MIICHHIHOT MyXH, TIIEHUYHOTO TPHIICA, XJTIOHUX JKYKiB. EHTOMOKOMILIEKC MIKiTUBUX
KOMax B MOCiBax O3UMHUHH B JlicocTelry MOTIOBHUBCS TaKMM BHAOM SIK MIIIEHHYHA MyXa, YACEIbHICTh
sIKO1 y (ha3y CXOMU-KYIIIHHS MIOPIYHO OUTBINE HIK B 3 pa3u MEPEBUIIYE IIOPOTOBUI PiBCHB.

Bararopiuni gociigkeHHs MOKa3yloTh KaTacTpodiuHe 30iqHEHHS KiTBKICHOTO 1 SIKICHOTO CKJamxy
KOPUCHOT eHTOMO(ayHH, SIKOMY B arpoIlleH03ax TMOTYXHO CIPHSE 3aCTOCYBaHHS TecTUIHIIB. OKpiMm
IIKIUTMBUX KOMaX I XiMiYHE HaBaHTa)KEHHS MOTPAILIsSE Maiixke BCs eHToMOo(ayHa arposanmadTis,
110 TIPU3BOIUTH IO MOIAIBIINX SKOJIOTIYHUX MOPYIICHb [2, 4, 8].

3 ornAny Ha 1, TOJIOBHUM € 3a0e3MedeHHs 30epekeHHs BPOXKalo 3 MiHIMAIBHUM 3aCTOCYBaHHAM
TIECTUIMIIB, IO CIPUATHME BIDKMBAHHIO KOPHUCHUX BHIIIB KOMaX 3aCTOCYBaHHS IIpemapariB 31 3MEH-
IICHHSIM 200 B3aralli Bi/ICYTHICTIO HEraTUBHOTO BIUIMBY Ha KOPUCHUX KOMax 3a CTPUMYBAaHHS ITKOO-
YHHHOCTI (iTodaris.

MeTtor0 gociimkens OyJI0 BU3HAYUTH CHTOMOKOMIDIEKC Ha IMIICHUIT O3UMIH Ta sSIIMEHEBI B YMOBax
HentpamsHoro Jlicoctermy Ykpainn. BuBunté epeKTHBHICT XIMIYHHX, TOPMOHATBHAX Ta O10JOTIYHUX
THCEKTULIM/IIB BiJl JOMIHYIOUHX BHIIB (piTo(ariB Ta BCTAHOBHUTH iX BIUIMB Ha KOPUCHY €HTOMO(ayHy.

Marepiaj Ta MeTOAM A0CTiMKeHb. Jlocmimkenas npooamwan Brpomosx 2013-2015 pp. B ymo-
Bax JOCIITHOTO TIOJIA, sike posramoBaHe Ha Tepuropii HHJIIL binomepkiBchkoro HamioHAIBHOTO ar-
papHoro yuiBepcurety (BHAY) Ta iHmmx rocmogapctBax KuiBchkoi o0nacTi, o0 3HaXOASTHCS B
HentpansHomy Jlicocteny Ykpainu.

CriocTepeskeHHsI Ta OOIKH 3IHCHIOBAIH TIi/T YaCc MapIIPyTHUX 0OCTEKECHb arpoIleHO31B Ta TpHJIe-
TJIUX 10 HUX JIICOCMYT, Y3JiCh, IEPEJIOTIB Ta iHIIMX CTaliil. s BCTaHOBJIEHHS BUAOBOIO CKIIamy KO-
Max y TOCiBax MIIEHHUII 03UMOI Ta SUMEHIO MPOBOIMIN OOCTEXKEHHS B yci (a3su PO3BUTKY POCIHH.
Bynu BukopucTaHi 3arabHONPUIHATI B €eHTOMOJIOTII Ta 3aXHUCTi POCIWH METOMH OCIIIKEHB: KOCIHHS
€HTOMOJIOTIYHUM CadKOM, MPOOHI MalJaHIMKHN Ta MpoOHi pocnuHu. [IpeacTaBHUKIB HazeMHOI (hayHH
BiJIJIOBITIOBAJIM 32 JIOTIOMOT'O0 BJIOCKOHAJICHUX IPYHTOBHX MacToK bapbepa [9, 10].

BunoBwmii ckian BUSBIEHHX KOMax BH3HAYaIX B JTA0OPATOPHHUX YMOBAX, BUKOPHUCTOBYIOYH BiIIO-
BimHYy sitepatypy [11, 12].

Homomory y izeHTH]iKalii AesIKUX BUIIB KOMax HaJainy HaykoBui [HetutyTy 300sorii im. L1 HImans-
rayzeHa HAHY O.B. Ilyukos, B.M. ®ypcos, A.A. [lerpenko, I'. HyxHa, 3a mo aBTopu imM mupo
BJISTYHI.

[IpaBubHICTE BU3HAYCHHS OUTBIIIOCTI BHIIIB KOMaX MiATBEPIUB 3aBimyBad JlabopaTopii (OHIOBHX
konekuii [Hcrutyty 300morii im. LI llmanerayzena HAHY O.B. Ilyukos.

Busdenns epekTHBHOCTI OOMPUCKYBAaHHS ITOCIBIB MIIEHUITI 03UMOI copTy Yapomiifka iHCEeKTHIIN-
JaMH Bl JOMiHYHOYHX BUAIB (iTodaris 3aikicHioBanu y 2013-2015 pp. ITnoma gocmignux aiisaHok S0
M’, HOBTOPHICTh YOTHPHPA30BA.

3acrocoByBaimm Aktapa 240 SC x.c. 0,15 n/ra (tiamerokcam), Kapare 050 EC, k.e. (yiamOma-
nuranotpud) 0,20 n/ra, ropMoHansHUHN mpenapat JiminiH, 3.11. Ta 6akTepianpbHUMA Mpenapar biTokcn-
Oaruin.

Bionpenapar bitokcuOarwiiH BUTOTOBIISIFOTE HA OCHOBI JKUTTE3IATHUX KIITHH Oaktepii Bacillus thu-
ringiensis var. thuringiensis, sIKHiA OKpiM €HAOTOKCHHY, MICTUTh TEPMOCTaOLTbHIA €K30TOKCHH. 3aBISKH
TOMY, IO B TIPETIapaTi MIiCTAThCS TOKCHHU JBOX THITIB, BiIH Ma€ MIMPOKUHN CIIEKTpP il BiJ JTYCKOKPHIIHX,
CHCHUX 1 TBEPIOKPHWIMX LIKIJHUKIB. XapaKTepHOIO OCOOIMBICTIO 3aCTOCYBaHHS 0i0JIOTIYHOrO MpenapaTy
Bitoxcubaruiniz € nopyiieHHs: MeTaMop(o3y y KoMax, IO HPOSABISETHCS B YTBOPEHHI BEJIMKOI KiJTBKOCTI
XFMEPHUX 0COOWH IITKIHUKIB, 3HIDKECHHS KUTTE3NATHOCTI Ta TUTOII0YOCTI Komax [13].

3a mannmu A.M. YepHis, 11 iHri0iTOPIB XiTHHY y O10JIOTIYHMX Mpenaparax XapakTepHa MoJBiii-
Ha KOpPHUCHA JIisi: 0OMEKyBallbHA 010 IIKiJHHUKIB, a TAKOXK BIJCYTHICTh HETaTUBHOT'O BIUIMBY Ha KO-
PHUCHHX KOMax.

€ MoBiIOMJICHHS, 1110 KOHTAKT iMaro Trichogrammma evanescens Westw. 3 00poOIEHUMH PO3YH-
HoM JliMiiHy moBepxHAMH uepe3 3, 24 i 48 roauH He MPU3BOIUTH 10 3arudesi iMaro, a camuii He
BIIMOBIISTIOTHCS BiJl TApa3UTYyBaHHS S€Ib CUTO TPOTH, 00poOaeHNX po3urHoM Jimininy [14].
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Cepen XiIMIYHHUX TIperiapaTiB HeOHIKOTUHOIT AkTapa 240 SC, K.c., BIIPI3HAEThCS CTICIUpIYHIM MeXa-
Hi3MoM Jiii Ha ¢iTodaris, a came: TiaMeTOKCaM B3aEMOJIIE 3 PEIENTOPaMH HIKOTUHAIICTUIICHXOJIIHA HEPBO-
BOi CHCTEMH KOMaX, 1110 TaJIbMY€ TIOTpe0Y iX Y KHBJICHHI Ta BPEIITi MPU3BOAUTH JI0 3arudeni [15].

OcHOBHI pe3yJbTaTH A0CTiIxKeHHsl. B pe3ynbpTaTi MOHITOPHHTY BCTaHOBJIEHO, IO CYTTEBY 3a-
rpo3y HOCiBaM 03UMOI MIICHUIN Ta SYMEHIO CTAHOBWIIM XJIOHI Kiomu-uepenamiku (poxuna Scutel-
eridae), ximonu poaunu neHTaromin (Pentatomidae), crnimasiku (Miridae), monsoBi kinonu (Lygus) (psia
Hemiptera), 3makoBi nmonenwuii (poauaa Aphididae, psnq Homoptera), mmennunuii Tpuric Haplothrips
tritici Kurd. (pomuna Phloeothripidae, psim Thysanoptera), xmiOoamii x&yk Ky3pka (Anisoplia austriaca
Hrbst.), 3makoBi myxu (3 pogun Cecidomyidae Ta Cloripidae, psin Diptera), mukaaku: cmyracra
(Psammotettix striatus L.), mectukpamnkoBa (Macrosteles laevis Rib.) temHa (Laodelphax striatella
Fall.) psmy Homoptera. Psii TBepAOKpHINX MPeCTABISUTN XJTIIOHUN )KYK Ky3bKa (Anisoplia austriaca
Hrbst.), xmiona xyxkemuus (Zabrus tenebrioides Goeze.), 1’ sBuili: cuHs i yepBoHOrpyaa (Oulema
lichenis Voet., O. melanopus L.), cmyracrta omnitika (Phyllotreta vittula Redt.) Ta nuiabImuk xmiOHUH
3pruaitamnii (Cephus pygmaeus L.) (pogunaa Cephidae, psim Hymenoptera).

Brpomorx Beretauifinux nepioni 2013-2015 pp. Oyino BUsBIEHO KOMax eHTOMOQariB, M0 Halle-
skath g0 psniB: Odonata, Dermaptera, Hemiptera, Thysanoptera, Neuroptera, Coleoptera, Diptera ta
Hymenoptera. 3a KiJIbKICTIO BU/IiB HAHOLIBII YHCEIFHUMH B arpoIleHO3ax IMIISHUIN 03UMOT Ta siuMe-
HI0 Oynm npenctaBauku psiB Teepmokpuux (Coleoptera), HanmisrBepmokpuiux (Hemiptera) Ta Ile-
petuHuacTokpminux (Hymenoptera) (puc. 1).

m Coleoptora
| Hemipiera
@ Hymenoptera

iHLW pRAM

Puc.1. CniBBinHOmIEHHs1 BUAIB eHTOMO(AriB 32 psiiaMu.

3a kinbKicTio BUAIB noMiHyBaB psn Coleoptera, ix gyacTka cranoBmia 59 % Bin ycix eHTroModaris.
Oco0bnmBo mUpoKo mpenacTabieHa poauHa Carabidae. BusiBneHi xKy)KeIHIll Halnexarth JI0 Pi3HAX €KO-
noriunux rpyn. Jo 3o0o¢aris — 20 BuAiB, pemTa — XHUBJIATHCS 3MIIIAHOIO DKElo. 3a YUCENBHICTIO 10-
MiHyBanu 6 BUiB: Bembidion quadrimacullatum L., Bembidion properans Stoph., Calathus erratus C.
Sahlb., Calathus (Doluchus) halensis Schall., Harpalus rufipes Deg., Poecilus cupreus L.

Haii6insm MacoBumMu Oymu xwkaku Poecilus cupreus L. ta Broscus cephalotes L. 11i xomaxu nono-
10Th Ha TOBEPXHI IPYHTY a00 MiICTepiratoTh KepTBY y HOpax, MiJ TPyI0UYKaMH IPYHTY, KaMiHIISIMH.

[Ipoko po3MOBCIO/KEH] Ta MPAKTHYHO BaxHBi npeacTaBHukH poauan Coccinellidae. Imaro 1 jman-
HKH JKUBJLITHCS TTOTIETHISIMU Ta JISSIKUMH 1HIIUMU (iTodaramu. Cepesl BUSIBICHHX BHIIB B arpoIeHO3aX
371aKOBUX KYJIBTYp AOMiHYBaJlo coHeuko ceMukpankose (Coccinella septempunctata L.) — 69,3 %, coned-
KO JiBOKparnkose (Adonia dipunctata L.) — 17,1 %, (Tytthaspis sedecimguttata 1..) — 13,4 %, nponines 14-
msimucta (Propylaea quatordecimpunctata L.) — 8,5 %, 4acTka HIIMX BUIB He NiepeBuIyBana 3 %.

Cepen Ilepernnuactokpunnx (Hymenoptera) nominyroue MOJOKEHHS MOcCizany poxuHu: Braco-
nidae, Aphidiidae, Aphelinidae, Ichneumonidae. B 3nauni kxinbskocTti BusiBieno Collyria coxator Vil-
lers. (ponuHa Ichneumonidae) mapasuroina muIbIUKa XJIi0HOTO 3BMYaitHOro (Cephus pygmaeus L.).

HanisrBepnoxpumi (Hemiptera) B ocHOBHOMY Oynu MpeacTaBieHi XWKakaMu 3 poauH Nabidae Ta
Anthocoridae.
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Xoua B POKH JIOCTIIKEHb OYJIO BUSBJICHO 3HAYHY KUJIBKICTh €HTOMO(AriB, OgHAK IM HE BAAJIOCS
3BECTH JiSUTBHICTH (iTo(ariB 40 rocrnoJapchKo HEBIAYYTHOTO PiBHSL.

B ymoBax Po03aiiiBCchbKOro CiIbChbKOIOCIOAApPChKOr0 BUPOOHUYOIO KOOMEPaTUBY Oyiia IMpOBEICHA
TTOPiBHSJIRHA OIIHKA CyYaCHUX XIMIYHHX 1 010JIOTI9HHX TIpemnapaTiB. Ha modyatky npyroi Aekaau 4epB-
Hs1 'y 2013-2015 pp. npoBoauiIn 0ONPHUCKYBaHHS MOCIBIB MIICHUII 03UMO] BijI 3TaKOBHX MONENTHUIb Ta
CYMYTHIX 3 HEIO JTMYUHOK KIIOTIB.

[epen 3axiiagaHHsAM JOCTITY MIUTEHICTH TOTIENUIH CTAHOBIIIA B CEPEIHLOMY 3a TPH POKH 29,6 ek3./Ha
pociuny. Ta Bxke TpeTio 100y Micis 00NPUCKYBaHHS LIUIBLHICTh (DiTodariB Ha BapiaHTax, 1€ 3aCTOCOBYBa-
mm Axtapy 240 SC 3amsunacs Ha 87,4 %, a Kapate 050 EC — 86,2 %. B nonansiomy edexTuBHICTb Aii
Axrapu 240 SC ta Kapate 050 EC 3pocrana i Ha 7 100y BoHa nepesutmia 90 % (tadm. 1).

EdexTuBHICTS TOPMOHAIBHOTO Mpenapaty JimMiniHy, 3.11. Oyiaa Ha piBHi 83,1 %, a OakTepialbHOTO
nperapary biTokcubartin nopiBaroBasa 82,7 %, mo OyJio JAeIo HWKYe HiXK 32 BUKOPUCTAHHS Tpa-
IUIIAHAX XIMIYHUX 1HCEKTULUIIB.

Tabmuns 1 — EdexTuBHicTh iHCEKTHIMAIB 32 00NPUCKYBAHHS 03MMOI MIIEHUNI BiJ 31akoBuX monesmub (Po3aniiBcs-
KU CLITBCEKOTOCTIONApCHKUI BUPOOHMUMI Koomepatus binonepkiscbkoro paiiony KuiBchkoi 06macti, cepente
3a 2013-2015 pp.)

Texniuna eeKkTHBHICT, % . Pizanns o
BapianT nocniny YpOXKaHHICTE, KOH-TPOJIIO
3 nobu 5 ni6 7 ni6 1/ra wra ’
KonTposnb — 6e3 iHCeKTHLII Y 0 0 0 48,7 -
Axrapa 240 SC k.c. 0,15 n/ra (tiameTokcam) 87,4 90,5 90,6 65,5 16,8
Kapare 050 EC, k.e. 0,20 n/ra (;ram0baa- 86.2 92,2 92.6 64.7 16.0
LIUTIOTPUH)
Jiminin, 3.1 (Ougpraydenzypon 250 /ke.)0,12 n/ra 83,1 84,2 85,6 63,2 14,5
Bitokcubamunin — BTY 82,7 85,1 85,9 62,9 14,2

PesynpTati mociimkeHp MATBEpAWIN He3HaYHUK BIUTMB [liMisliHY Ha IpeACTaBHUKIB eHTOMOga-
riB 3 poaun: Coccinellidae, Carabidae, Chrisopidae, Sirphidae.

3arubens eHToModayHu 3a Aii GakTepiaabHOro mpenapary bitokcuOarmnin —BTY Oyna Takox
3HaYHO MEHIIO, HIXK XIMIUYHUX, Tak Hampukian 3aruoens poauau Coccinellidae Oyiaa MeHIIO Ha
96,5 % nopieasiHO 3 AkTaporo 240 SC Ta 94,8 % na BapianTi 3 Kapare 050 EC. Lis Tenaenist criocte-
piranacs mono npencraBHUKIB poauH Carabidae, Chrisopidae, Sirphidae.

OTxe, y pa3i 3acelleHHs MIICHUIII 03UMOi 3JITaKOBUMH TIOTICTHUIIMH, 32 IIUIHHOCTI, IO IEPEBHIITYE
MOPOTOBY, A7l OOMPUCKYBAaHHS POCIHH 31 30€PEeKEHHSAM KOPHUCHOI eHTOMO(ayHU JOLIIBHO 3aCTOCO-
BYBaTH: TOPMOHAJIBHUIN Tipenapat [iminiH, 3.1. Ta 6akrepianpauil npenapat bitokcubanmiin. 36epe-
JKe€Ha ypO’KaHICTh B CEpeIHHOMY 3a TPH POKHU cTaHOBMIIA Bix 14,2 mo 14,5 1/ra.

BucnoBku. 1. J[ns1 paiioHampHOT oprasi3ariii 3aXuCTy POCIHH BaXKJIIMBO BPaXOBYBATH YUCEIIbHICTh
SIK TIK1ITUBHUX JIJISL POCIIMH BHJIIB, TaK 1 IXHIX IMapa3uTiB i XMKaKiB.

Bix 3makoBHX MOMEIHITs Ta KJIOIMIB JOIIILHO 3aCTOCOBYBATH TOPMOHAIBLHUN mpemnapaT Jimiiin,
3.11. a00 OakTepianbHMiA npenapar bitokcnbarmmtia. OCKiTbKA BOHA IMOKA3JIH BUCOKY TEXHIUHY edeK-
TuBHICTD Bif 82,7 1o 83,1 %, ToMy MOXyTh OyTH PEeKOMEHIOBaHi JJIsl 3aCTOCYBaHHS B TEXHOJIOTISIX
BUPOOHHIITBA OPraHiyHOT IPOAYKIIIi.

CIHUCOK JIITEPATYPU

1. Mapkos [JI. JloBigHuK i3 3aXHCTY MOJBOBUX KYJIBTYP BiJ XBopoO i mikiguukis / I.JI. Mapkos, M.b. Py6an. — Kuis:
«fOuniBect Menia», 2014. — 384 c.

2. ®enopenko B.II. IlepcriekTrBY €HTOMOJIOTIYHUX JOCiKeHb B YkpaiHi / B.I1. denopenko // 3axuct i kapaHTUH poc-
JIMH: MDKBIJ. TemaT. Hayk. 30. / IH-T 3axucty pocimun. — K., 2014. — Bum. 60. — C. 415-425.

3. Uepniit A.M. Perynsropu xutrenisubHOCTi KoMax / A.M. Uepniit. — K.: Kono6ir, 2008. — 296 c.

4. Kozak I'.IT. IllkogounuHicTs ¢itodaris Ha o3umiit muenuni B Jlicocteny YkpaiHu B yMOBaX riio0anbHOr0 MOTETUTiH-
us kinimary / I'.I1. Kosak, O.b. Csnpucra, B.M. Yaiika // 3axucT i kapantud pocnus: 36. Hayk. np. — K., 2004. — Bumn. 50. —
C.21-28.

5. Canhilal R. Econjmic threshold for the sunn pest. Eukygas ant on wheat in Southeastern Turkey / R. Canhilal, H. El-Bauhssini
Kutuk //J. Agr. and Urb. Entomol. — 2005. — Vol. 22. — Ne 3-4. - C. 111-201.

6. Synopsis of adventsve spesies of Coleoptera (Insecta) recorded from Canada Part 1: Carabidae / Klimaszewski J., Langor D.,
Batista R. et. al. // Pensoft Series Faunistica. —2012. — Vol. 103, 96 p.

7. Stanisavljevic L.Z. Cereal aphids (Hemiptera: Aphidoidea) in Serbia: Seasonal dynamics and natural enemies /
L.Z. Stanisavljevic // European Journal of Entomology. — Vol. 105. — 2008. — P. 195-201.

77



Arpobionoris, 172017

8. Exomoriuni umHHUKH ¢itocaHiTapHOrO cTaHy arpoueHos3iB / B.M. Yaiika, A.B. ®emopenko, A.A. Minsiino,
O.T". T'pu6 // Kapanrus i 3axuct pocius. — 2011.— Ne6. — C.4-6.

9. OO6JIiK IKITHHKIB 1 XBOPOO CUIBCHKOTOCTIONAPCHKHUX KynbTyp / 3a pex. B.I1. Omemotn. — K.: Ypoxaii, 1986. — 294 c.

10. Meroauku BunpoOyBaHHs i 3actocyBanus necturuiis / C.O. Tpubens, I.[1. CirapsoBa, M.II. Cekyn, O.O. Iamen-
ko Ta iH. 3a pex. npod. C.O. Tpubens.— K.: Cait, 2001. — 448 c.

11. Ompenenurens HacekoMbix eBponelickoid yactu CCCP: B maru tomax / Ilom oOm. pen. u.-kopp. AH CCCP
I'. 1. beii-buenko. — M.-J1.: Hayka, 1964-1970.

12. Atnac eBponeiickux HacekoMbix-3HTOMOGaros / M.Jl. 3eposa, A.I'. Kotenko, B.M. Tonxanun u ap. — K.: Konobir,
2010. - 55 c., 81 1B. Tabm1.

13. Txanenxo I'. Bionpenaparu B 60poTs6i 3 mikigaukamu [Enekrponnnii pecype] / I'. Tkanenko // Arpo6izHec croroaHi. Pe-
XKUM JocTymy: http://www.agro-business.com. ua/agronomiia-siogodni/1475-biopreparaty-v-borotbi-zi-shkidnykamy.html

14. KonBepcrbka B.I1. Pa3BuTre n KH3HECTIOCOOHOCTH TPHXOTPAMMBI IIPH HCIOJIB30BAaHUU JUMIIMHA IJISI IOAABICHUS
nomyJsinuii yenryekpeiibix Bpenureneit / B.I1. Konepcebka, A.M. UepHiii / Becepoccuiickuii che3a Mo 3aluTe PacTCHUH.
«3aluTa pacTeHuil B yCIOBHAX peOPMUPOBAHMS arpONpPOMBIIUIEHHOIO KOMILUIEKCA: SKOHOMHUKA, 3G PEKTUBHOCTD, HKOJIO-
rus». Tes.noki. — Cankt-IlerepOypr. — 1995. — C. 421-422.

15. Hosiguuk i3 nectuuuais / Cexyn M.IL., B.M. XKepe6ko Ta in. — K.: Kono6bir, 2007. — 360 c.

REFERENCES

1. Markov L.L., Ruban, M.B. (2014). Dovidnyk iz zahystu pol'ovyh kul'tur vid hvorob i shkidnykiv [Reference book on
crop protection against diseases and pest]. Kyiv, Univest Media, 384 p.

2. Fedorenko, V.P. (2014). Perspektyvy entomologichnyh doslidzhen' v Ukrai'ni [Perspectives of entomological research
in Ukraine]. Zahyst i karantyn roslyn: mizhvid. temat. nauk. zb. / In-t zahystu roslyn [Plant protection and quarantine:
interdepartamental thematic scientific collection / Institute of plant protection]. Kyiv, Issue 60, pp. 415-425.

3. Cherniy, A.M. (2008). Reguljatory zhyttjedijal'nosti komah [Regulators of insects vital activity]. Kyiv, Kolobig, 296 p.

4.Kozak, G.P., Siadrysta, O.B., Chaika, V.M. (2004). Shkodochynnist' fitofagiv na ozymij pshenyci v Lisostepu
Ukrai'ny v umovah global'nogo poteplinnja klimatu [Phytophage injuriousness on winter wheat in the forest-steppe zone of
Ukraine in conditions of global warming]. Zahyst i karantyn roslyn: Zb. nauk. pr. [Plants protection and quarantine:
Collection of scientific works]. Kyiv, Issue 50, pp. 21-28.

5. Canhilal, R., Kutuk, H. El-Bauhssini. Econjmic threshold for the sunn pest. Eukygas ant on wheat in Southeastern Turkey. J.
Agr. and Urb. Entomol. 2005, Vol. 22, no. 3-4, pp. 111-201.

6. Klimaszewski, J., Langor, D., Batista, R. Synopsis of adventsve spesies of Coleoptera (Insecta) recorded from Canada Part 1:
Carabidae. 2012. Pensoft Series Faunistica, Vol. 103, 96 p.

7. Stanisavljevic, L.Z. Cereal aphids (Hemiptera: Aphidoidea) in Serbia: Seasonal dynamics and natural enemies. European
Journal of Entomology, Vol. 105, 2008, pp. 195-201.

8. Chaika, V.M., Fedorenko, A.V., Miniailo, A.A., Gryb, O.G. Ekologichni chynnyky fitosanitarnogo stanu agrocenoziv
[Ecological factors of phytosanitary condition of agrocenosis] Karantyn i zahyst roslyn [Plants quarantine and protection],
2011, no. 6, pp. 4-6.

9. Omeliuta, V.P. (1986). Oblik shkidnykiv i hvorob sil's’kogospodars'’kyh kul'tur [Accountancy of crops pest and
diseases]. Kyiv, Urozhai, 294 p.

10. Trybel, S.O., Sigariova, D.D., Sekun, M.P., Ivashhenko, O.0O. (2001). Metodyky vyprobuvannja i zastosuvannja
pestycydiv [Pesticides trial and application methods]. Kyiv, Svit, 448 p.

11. Bey-Bienko, G.Y. Opredelitel' nasekomyh evropejskoj chasti SSSR: v pjati tomah [Identifier of insects of European
part of the USSR: in 5 volumes]. Moscow, Nauka, 1964-1970.

12. Zerova, M.D., Kotenko, A.G., Tolkanits, V.I. Atlas evropejskih nasekomyh-jentomofagov [Atlas of European
insects-entomophages]. Kyiv, Kolobig, 2010, 55 p.

13. Tkalenko, G. Biopreparaty v borot'bi z shkidnykamy [Biopreparations in the pest control]. Agrobiznes s'ogodni.
[Agribusiness today]. Retrieved from http://www.agro-business.com. ua/agronomiia-siogodni/1475-biopreparaty-v-borotbi-
zi-shkidnykamy.html

14. Konverska, V.P., Chernii, A.M. (1995). Razvitie i zhiznesposobnost' trihogrammy pri ispol'zovanii dimilina dlja
podavlenija populjacij cheshuekrylyh vreditelej [Development and viability of trichogramma by application of Dimilin for
suppression of lepidopterous pest]. Vserossijskij s'ezd po zashhite rastenij. «Zashhita rastenij v uslovijah reformirovanija
agropromyshlennogo kompleksa: jekonomika, jeffektivnost, jekologija». Tez.dokl. [The All-Russian congress on plant
protection “Plant protection in conditions of agri-industrial reform: economics, efficiency, ecology”. Brief outline report]. St.
Petersburg, pp. 421-422.

15. Sekun, M.P,, Zherebko, V.M. (2007). Dovidnyk iz pestycydiv [Reference book on pesticides]. Kyiv, Kolobig, 360 p.

Peryaupyomasi pojib NpUPOAHBIX JHTOMO(}AroB U BINSHAE HA HUX NMPENapaToB ¢ Pa3HLIM MEXaHU3MOM JeicT-
BHUSl B arPOLIEHO03aX 3¢PHOBBIX K0JIOCOBBIX KyJIbTYP B LlenTpanbHoii Jlecocrenu YkpanHbl

A.N. Kpusenko, H.W. Illymxosckas

MOHHUTOPUHT (UTOCAHUTAPHOTO COCTOSIHUS arpoLICHO30B 3JIAKOBBIX KYJBTYp MOKa3aj, YTO CYIICCTBEHHYIO yrpo3y IO-
ceBaM MIICHUIBI O3UMON M SUMEHs COCTAaBILUIM XJICOHBIE KIJIOMBI-depenaiku (cemMbs Scuteleridae), Knombl ceMbU MEHTATO-
mug (Pentatomidae), ciennn (Miridae), monessie xionbsl (Lygus) (psin Hemiptera), 3makoBeie Tiu (cembst Aphididae, psin
Homoptera), mmenununstii Tpunc Haplothrips tritici Kurd. (Cembs Phloeothripidae, psin Thysanoptera), xneOuslit )xyk Ky3pka
(Anisoplia austriaca Hrbst.), 3maxoBsie myxu (3 cemeit Cecidomyidae u Cloripidae, psn Diptera), nukagku: mosiocaras
(Psammotettix striatus L.), mecturounas (Macrosteles laevis Rib.) Temuas (Laodelphax striatella Fall.) psna Homoptera.
Psix 5KeCTKOKPBUIBIX HPEJICTABISUIN XJIEOHBIN XKyK Ky3bka (Anisoplia austriaca Hrbst.), xmeOHas >xyxemuna (Zabrus
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tenebrioides Goeze.), NUABULBL CHHAS W KpacHorpynast (Oulema lichenis Voet., O. melanopus L.), monocaras 6iomka
(Phyllotreta vittula Redt.) n mumwismuk xyeGHbIH 00braHEIH (Cephus pygmaeus L.) (cembst Cephidae, psn Hymenoptera).

Cpenu S5HTOMO(DAroB 1Mo KOJMYECTBY BUJIOB HanOOJIee MHOTOYUCICHHEIMHU B arpoleH03ax O3MMOH IIIEHUIB U TIMEHS
OBUTH IIPEACTABUTENN PNOB KeCcTKOKphUIBIX (Coleoptera), momyxecTKokpeUIbIX (Hemiptera) u IepernoHYaTOKPBUIBIX
(Hymenoptera). ITo konu4ecTBy BiaoB gomuHupoBain psia Coleoptera, ux moist cocrtaBmwia 59 % ot Bcex sHTOMOGAroB, oc-
HOBHBIE XUIIHUKH: Bembidion quadrimacullatum L., Bembidion properans Stoph., Calathus erratus C. Sahlb., Calathus
(Doluchus) halensis Schall., Harpalus rufipes Deg., Poecilus cupreus L. (Carabidae), Coccinella septempunctata L., Adonia
dipunctata L., Tytthaspis sedecimguttata L., Propylaea quatordecimpunctata L. (Coccinellidae).

I'opmonansuslii npenapat JuMuing, 3.1. 1 OaKkTepuaabHBIN npenapat buTokcnOamuIne IoKa3aid BEICOKYIO TEXHUUEC-
Ky1o 3¢ dextuBHOCTS OT — 82,7 110 83,1 %, M03TOMY MOTYT OBITH PEKOMEH/IOBAHbI JUISI IPUMEHEHHUS B TEXHOJOTHSIX MIPOU3-
BOJICTBA OPTaHUYECKOM IPOTYKIIUH.

KnroueBble cj10Ba: NIICHUNA 03UMasi, 36PHOBBIE 3IAKOBBIE KYJIBTYPhI, MOHUTOPHUHT, SHTOMOGAary, purodart, TeXHHIe-
cKast 3¢ PEeKTUBHOCTb, HHCEKTULIU/IBI.

The regulative role of natural entomophages and the influence of preparation with different action mechanism on
these entomophages in the agrocenosis of spiked grains in the Central Forest-steppe zone of Ukraine

A. Kryvenko, N. Shushkivska

The monitoring showed that an essential threat for the winter wheat and barley were the corn-bugs (Scuteleridae family),
bugs of the Pentatomidae family (Pentatomidae), caspid bugs (Miridae), tarnished plant bug (Lygus) (Hemiptera series),
grain aphis (Aphididae family, Homoptera series), wheat thrips Haplothrips tritici Kurd. (Phloeothripidae family, Thysanop-
tera series), cereal chafer (Anisoplia austriaca Hrbst.), cereal flies (Cecidomyidae and Cloripidae family, Diptera series),
leafthoppers: candy-striped (Psammotettix striatus L.), aster (Macrosteles laevis Rib.), smaller brown plant hopper (Laodel-
phax striatella Fall.) of Homoptera series. The Coleoptera series was presented by cereal chafer (Anisoplia austriaca Hrbst.),
corn ground beetle (Zabrus tenebrioides Goeze.), cereal leaf beetles (Oulema lichenis Voet., O. melanopus L.), striped flea
beetle (Phyllotreta vittula Redt.) and corn sawfly (Cephus pygmaeus L.) (Cephidae family, Hymenoptera series).

During vegetation periods 2013-2015 the insects entomophages were identified belonging to the following series:
Odonata, Dermaptera, Hemiptera, Thysanoptera, Neuroptera, Coleoptera, Diptera Ta Hymenoptera. The most numerous spe-
cies in the agrocenosis of winter wheat and barley were the series of Coleoptera, Hemiptera and Hymenoptera.

The series Coleoptera dominated as to the species number and made 59 % of all entomophages. The most represented was the
Carabidae family. The identified ground beetles belong to different ecological groups. 20 species belong to zoophages and the rest of
species consume mixed food. The most numerous were 6 species: Bembidion quadrimacullatum L., Bembidion properans Stoph.,
Calathus erratus C. Sahlb., Calathus (Doluchus) halensis Schall., Harpalus rufipes Deg., Poecilus cupreus L.

The most numerous were the predators Poecilus cupreus L., and Broscus cephalotes L. These insects hunt on the soil
surface or wait for the victim in the holes, under soil lumps and stones.

The Coccinellidae family is widely spread and very important. Their imago and larvae consume aphis and some other
phytophages. In the agrocenosis of cereals, the seven-spotted ladybird dominated (Coccinella septempunctata L.) — 69,3 %,
two-spotted ladybird (Adonia dipunctata L.) — 17,1 %, (Tytthaspis sedecimguttata L.) — 13,4 %, 14-spotted ladybird (Propy-
laea quatordecimpunctata L.) — 8,5 %, the part of other species did not exceed 3 %.

Among the Hymenoptera, the dominating position was of the following families: Braconidae, Aphidiidae, Aphelinidae,
Ichneumonidae. The Collyria coxator Villers. (Ichneumonidae family), which is parasitephage for corn sawfly (Cephus pyg-
maeus L.), was detected in considerable amounts.

The Hemiptera were presented mainly by predators of Nabidae and Anthocoridae families.

Although during research years a considerable number of entomophages was detected, they could not however decrease
the phytophages down to the economically unimportant level.

In conditions of Rozaliivka agricultural cooperative, a comparative evaluation of modern chemical and biochemical
preparations was done. At the beginning of second decade of Jun 2013-2015, the winter wheat was sprayed against corn saw-
fly and concomitant bug larvae.

Before the experiment, the average sawflies density during 3 years was about 29,6 pieces per plant. On the third day af-
ter spraying the phytophages density decreased by 87,4 % after Actar 240 SC and by 86,2 % after Karate 050 EC. Further on
the efficiency of Actara 240 SC and Karate 050 EC increased and made more than 90 % on the seventh day.

The efficiency of the hormonal preparation Dimilin was about 83,1 % and of bacteria preparation Bitoxibacilin about
82,7 %, which was somewhat lower compared to application of traditional chemical insecticides.

The research results confirmed the not essential impact of Dimilin on the entomophages of the families Coccinellidae,
Carabidae, Chrisopidae and Sirphidae.

The entomofauna perished considerably less after the bacterial preparation Bitoxibacilin BTU than after chemicals. For
example, the Coccinellidae family perished by 96,5 % less compared to Actara 240 SC and by 94,8 % less compared to Kara-
te 050 EC. This tendency was observed with the families Carabidae, Chrisopidae, Sirphidae.

Thus, when populating the winter wheat by grain aphis at the density exceeding the threshold, the following preparations
are recommended to apply in order to preserve the useful entomofauna: hormonal preparation Dimilin and bacterial prepara-
tion Bitoxibacilin. The preserved yield during 3 years made on average 14,2-14,5 centner/ha.

Thus, for rational plant protection, it is important to take into account both the number of harmful species and their para-
sites and predators.

It is advisable to use hormonal preparation Dimilin or bacterial preparation Bitoxibacilin against grain aphis and bugs. These
preparations showed high technical efficiency of 82,7-83,1 % and can be recommended for organic production technologies.

Key words: winter wheat, cereals, monitoring, entomophages, phytophages, technical efficiency, insecticides.

Haoitiwna 10.05.2017 p.
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I'PABOBCBKA T.O., kann. c.-T. HayK

bBinoyepxiscokuii HayionanbHull azpapruil yHigepcumem
MEJIBHUK I'.T'., cT. HayK. cCiBpOOITHUK

Creupcovka docniona cmanyis opeaniunozo eupoornuymea IAIl HAAH

BIIJIMB BIOIIPEITAPATIB HA ITPOAYKTUBHICTbH
MIIEHUII O3UMOI 3A OPTAHIYHOI'O BUPOBHUIITBA

JHocnimkeHo BrumB GionpenapariB «biokomiuteke 3epHoBi» (TOB T/l «EH3uM-Arpo»), ®ito Xenn, Miko Xeum, bioko-
mmiekec BTY (TOB T «BTY-Leutp»), Pisepm (TOB T/] «AxBa Bita») Ha CTPYKTYpHI €1€MEHTH BPOXKAIO MIICHUILI 03UMOT
copry Bingpana. Beranosneno, o 3acrocyBanns npenaparis ®@ito Xemnmn, Miko Xenn, biokommiexe BTY 3a6e3nedno mia-
BUILCHHSI TAKHX MOKA3HUKIB SIK KITbKICTh MIPOIYKTHBHHUX CTe0E, JOBXKHHA CTeba Ta KOJIOCY, KiTbKICTh KOJIOCKIB Ta 3epeH y
KoJioci. Beranosneno, mo o0poOka HACiHHS Ta MOCIBIB OiompenapaTaMy y OpraHivHOMY BUPOOHHIITBI J03BOJISIE MMiABUIUTH
Mmacy 1000 3epen na 10,2-16,7 % a macy 3epHa 3 konocy Ha 9,3-14,5 % nopiBHSHO 3 KOHTposIeM. Bu3HadeHo, o0 BUKOpHC-
taHHs npenapariB ®ito Xemnrn, Miko Xenn ta biokommiekc BTV, «biokomiexce 3epHOBi», PiBepM BIMBae Ha IiJBHUINEHHS
ypokaitHocTi 3epHa Ha 17,1-26,1 %, mokpaiiye oro sKicHi IOKa3HUKH.

Kunrouogi ciroBa: OionpenapaTy, yposkaiHICTh, NIISHUNS 03UMa, OpTraHiqHe BUPOOHUIITBO, SKICTh 3epHA.

IMocTtanoBka mpo6yemu. OgHUM i3 O€3MEIHNX 3aC00IB 3aXUCTy Ta KUBJICHHS POCIIMH Y OpPTaHid-
HOMY 3eMJIepOoOCTBI € BUKOpHCTaHHA OionpenapatiB Ta 6iomo0pus [1, 2]. Bonu € anpTepHaTHBOIO Mi-
HEpalbHUM A00pHBaM, MECTULMIAM, SKi HOPYIIYIOTh MPUPOAHUN KOJIOOOIr PedOBUH, 3TyOHO BILIH-
BalOTh Ha 010Ty Ta MPUPOIHE TOBKIJLIA.

[lIupoke BuKOpHCTaHHS OlooOriyHUX (hakTopiB 3a1si iHTeHCHbIKAILi CUTbCHKOTO T'OCIIOapCTBA Mae
He JIMIIE eKOJIOTTYHHH, ane i y OLIbIIocTi BUNIaaKiB ekoHOMiYHuMiA nipioputert [3]. [Ipu npoMy 4nM ckiaza-
HIIIl TPYHTOBO-KJTIMATHYHI Ta TOTOHI YMOBH, THM BayKJIMBIIIIA POJIH 610JI0Ti3a1lii B TEXHOJIOTISIX BUPOIITY-
BaHHS KyJIBTYp [4, 5]. Bukopucranss 6ionpenapariB y Mmporieci BUPOITyBaHHS CLTBCHKOTOCTIONAPCHKUX
KyJIbTYp B OpraHidYHOMY 3eMJIepOOCTBi 30UIBIIYE YHCENBHICTE MIKPOOPraHi3MiB OCHOBHHX €KOJIOrO-
TPO(IYHHUX TPYIIL, MOMINIIYE TOKUBHUN PEXHUM IPYHTY, TOCHIIIOE HOTO ()epMEHTATUBHY aKTUBHICTS [6].

Baxrepii, sKi BXOIATH 1O CKJIaMy O10JOTIYHUX IMpernapariB, 301IBIIYIOTh TOCTYITHICTD IMOXUBHUX
pedoBHH Yy puzocdepi, MO3UTHUBHO BILIMBAIOTH HA PICT KOPEHS 1 CIIPHUAIOTH PO3BUTKY KOPHCHUX POC-
JUHHO-MiKpoOHUX cuMOi03iB [7], m10 B pe3ybTaTi 301IbIye BpoKaiiHicTh pociuH [8].

3acTocyBaHHs OiomperapaTiB Ja€ MOXIJIMBICTh HE TUTBKH TOKPAIITyBaTH PIiCT 1 PO3BUTOK POCIIHH,
aje 1 MIBHUINYE iX CTIHKOCTI 10 XBOpoO [9], 3axuImae 3epHO BiJ IMIKITHHUKIB, ITOCIA0IIOE TIPOIIECH PO3-
BUTKY IUTICHSIBIHHA B 3e¢pHOBIi Maci [10], mo Mae oco0nBe 3HAYEHHS B OPraHivHOMY 3eMJIEpOOCTBI.

AHaJi3 ocTaHHIX gocaigxkeHb i myOaikamiii. 3 po3BUTKOM OpraHivHOrO BUPOOHHUITBA 3pOCTAE i
KUTBKICTH MIPOTIOHOBAHUX O10JIOT1YHUX TpenapariB, COPSIMOBAHUX HA MIABUIICHHS POIIOYOCTI IPYHTY,
OJIepKaHHS BUCOKUX YPO’KaiB Ta BUCOKOSIKICHOTO 3€pHa CLIbCHKOTOCTIONAPCHKUX KYABTYp [6, 11].

Knrouenko B.B., Yaiikoscrka J1.O., KoBanenko O.A., Kimounuk M.A., YUebanenko K.B., Ky3una E.B.,
JleontreBa T.H., JlormroB O.H. BKa3yroTh, IO 3aCTOCYBaHHS MIKPOOHHUX IPETapaTiB CIIPHSIE 3pOCTAHHIO
3€PHOBOI MPOAYKTUBHOCTI MIIICHHIII 03UMOI Ta TIO3UTHBHO BIUIMBAE Ha SKICTh 3€pHA: 3pOCTAE BMICT KIICH-
KOBUHH Ta Oijika [4, 12—14]. HaiiBuioro eeKTUBHICTIO XapaKTepU3yeThCa CyMilll penapartis [15].

Tomy MeTo10 MOCITIIKEHL OyJI0 BU3HAUCHHS BIUIMBY Jii OlompemnaparTiB Ha BpOKaWHICTh Ta SKICTh
3epHA IMIIECHUIT 03UMOi B YMOBaX OPTaHiYHOTO BUPOOHHUIITBA.

Marepian i MmeToquka gocaimkenns. J{ocnipkeHHs TpoBowun Ha Toissx CKBUPCHKOL TOCIiHOT
cranuii y 2015-2016 pp. [pyHT — 4OpHO3EM THIIOBUH CEPENHBLOCYTIIUMHKOBHH, BMICT TyMYyCy B OPHOMY
mapi IpyHTy ckianae 3,64 %, azory 133,0 mr/kr, pochopy — 149,6 mr/kr Ta xamniro — 119,6 mr/kr. Pe-
aKIisl IPYHTOBOTO pO34MHy ciadko-kucna (pH =5,3).

2015 pik xapakTepu3yBaBcs MOCYLUIMBUME MOTOAHUMH yMoBamH, 2016 p. 3a TeMrnepaTypHUM pe-
YKUMOM 3HAYHO TTEPEBUIIYBAB CEPEIHLO0AraTOpiuHi MOKA3HUKH.

Jst mocmimkeHns Oyio BHOpaHO cOPT mimeHuIli o3uMoi Binpama. CopT cepeaIHbOCTHTIINH, TpUBa-
JICTh BereTaliiHoro mepiony ckianae 268-282 mHi. 3UMOCTIHKICTh IMIIICHHUII ITiJIBUIIICHA T4 CTAHO-
BuTh 8,5-9,0 6aniB. IlocyxocriiikicTs ckiamae 8,5-9,0 6aniB. Copt Bimpama Mae cepeaHbOCTIHKHI
MTOKa3HUK J0 BIiIsTaHH:A (6,9-7,3 6ann), 1o THCTKOBUX XBOpoO Ta dy3apio3y komocy (6,5-7,1 6amm).

© I'pa6oBebka T.O., Meabhux I'.T'., 2017.
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VY ¢iBO3MiHI MONEPEIHUKOM MIIEHUII 03UMOI OyB cuaepaibHuii map. OOGpoOITOK IPYHTY CKJlanaB-
cs1 3 IPUOPIOBAaHHS CUAEPATY, IUCKYBaHH:, EPEANIOCIBHOI KyIbTUBALIl Ta CiBOM HACIHHS.

3riIHO 3 TEXHOJIOTIE€0 BHPOIIYBAaHHS MEPEANOCIBHY 00pOOKY HACIHHS MPOBOIMIN O10J0TYHUMU
rpenaparaMu B IeHb mociBy: 1 BapianT — «biokomimiekc 3epHOBi» (TOB T]I «EH3uM-ATpo») — 4 1/T;
2 Bapiant — ®ito Xenn 2 1/t + Miko Xenn 4 i/t + Jlimocam (TOB T/ «bTY-Llentp») — 0,5 1/1; 3 Ba-
piant — PiBepm (TOB T]] «AkBa Bita») — 06poOka HaciHHS 4 % PO3YMHOM; a TAKOX KOHTPOJIb (0e3
00po0Oku). ['mubuna 3apobku HaciHHg 4 cM, HOpMa BHCIBY — 5,8-6,0 M mt./ra (300 kxr/ra). Iligsu-
IeHa HOpMa BHCIBY ITOB’s3aHA 3 MI3HIM CTPOKOM CiBOM (TepIma aeKama )KOBTHS) Ta 0COOJIUBOCTAMU
opraHiuHoi TexHouorii BupomyBanHs. Cxoau 3’ siBumnucs Ha 10—15 geHb, POCIMHN BXOIWIN B 3UMY Y
(hazy 2-3 nMuCTKiB.

[Ticys BiIHOBIICHHS BECHSHOI BereTallii 3a CIPUATIMBUX YMOB OyJIO MPOBEICHO JBOPa30oBe OOPO-
HYBaHH TOCIBIB MPYXKUHHOIO O0poHOoIo Strigel 3 iHnTepBanom y 14 aHiB Ui pyiiHyBaHHS IPyHTOBOT
KipKH B 1ociBax Ta 00poTsOu 3 Oyp’ stHaMHU.

VY dazy Buxomay y TpyOKy MIICHHUIII 03MMOI TIOCiBU OyJ1r 00po0IIeHi 01010 YHUMHU ITpenapaTtamu: 1 Ba-
piant — @itonokrop (1 n/ra) + Yposxkaii opranixk (1,2 ni/ra); 2 Bapiant — Miko Xenn (1,2 n/ra); 3 Bapiant —
PiBepMm (4 % po3unHOM); @ TAKOXK KOHTPOJb — 6e3 00poOku. [ToBTopHy 00p0oOKy IpoBOANIH Y (ha3y HATH-
BY 3epHa mnpemnapatamu: 1 BapianT — Tpuxomepmin (2 n/ra) + ®itomokrop (1 n/ra); 2 BapianT — biokom-
nekc BTY ms 3epHoBux (1 51/ra); 3 BapianT — PiBepm 4 % po34uH i KOHTPOIIb — 0e3 00pOOKH.

30upanHs npoBoawId y a3y MOBHOI CTUTIIOCTI 3epHa (3a BosorocTi 14 %) npsmum komOaiiHy-
BaHHSIM.

T[ToBTOpHICTB MOCIiAY YoTHpHKpaTHa. [lnoma goctimy 800 M?, mora o6IiKOBOI ALISHKE — 25 M.
[loka3sHUKH CTPYKTYpH ypOXKaro Ta SKOCTi 3epHA MUICHUI 03UMO1 BU3HAYAIH 32 3arajlbHONPHHHATH-
MU METOJUKaMH.

OcHOBHI pe3yJabTaTH AOCTIKeHHsI. AHATI3 CTPYKTYPHUX CJIEMEHTIB YPOKar0 IMIICHUIT 03UMOL
CBiAYMTD, IO 3aCTOCYBaHHs OiompemnapaTiB Mae iCTOTHUH BIUTMB Ha 3MiHY IOKa3HHUKIB 3aJIeKHO BiJ
POKy Ta BapianTa gociiny (tabma. 1). KinbkicTe mpoayKTHBHUX cTeOe, sika 3HAYHOIO MipOIO BILIMBAE
Ha ypOKaiHICTh, 3a Ba POKH IOCIIKEHHS y BapiadTi Ne 2 mpu 3actocyBaHHi npemapatiB @ito Xenr,
Miko Xemn, Biokommneke BTY mepeBuiyBaza KOHTPOIbHHIT BapiaHT Ha 8 mT./M”. 3a BHeceHHs «Bio-
KOMILJIEKCY 3€pHOBi» Ta 00poOKH HACiHHs MpemapaToM PiBepM KijbKicTh MPOAYKTHBHUX cTeden Oyna
BHUILIOIO 33 KOHTPOJIb HA 3—4 wIT./M".

Tabnuus 1 — Bnuius GionpenapaTiB Ha CTPYKTYPY BPOKal0 NIEHUI| 03UMOI

KinbkicTs npo- Kinekicts | Kimbkicts |Maca 3epeH 3
. . | Howxunna | [losxunna . | Maca 1000
Bapiant Pix | aykTuBHUX CTE KOJIOCKIB y 3epeH y OJIHOTO KO
> | crebma, cM | Korocy, cM . . 3epeH, T
Oen, wT./M KOJIOCI, IIT. | KOJIOCI, IIIT. jocy, T

2015 489 91,7 6,1 14,0 26,4 0,89 33,7
Koutpois 2016 490 92,2 6,4 13,8 26,5 0,90 34,0
Cepenne 490 92,0 6,3 13,9 26,5 0,90 33,8
2015 492 92,3 6,3 14,0 274 1,07 39,1
1 BapiaHT 2016 496 93,6 6,5 14,1 27,5 1,09 39,6
Cepenne 494 93,0 6,4 14,1 27,5 1,08 39,3
2015 496 92,2 6,7 14,5 28,6 1,10 38,5
2 BapiaHT 2016 499 94,8 6,8 14,7 29,8 1,12 37,6
Cepenne 498 93,5 6,8 14,6 29,2 1,11 38,0
2015 493 90,5 6,0 14,2 28,0 1,04 37,1

3 BapiaHT 2016 - - - - - - -
Cepenne 493 90,5 6,0 14,2 28,0 1,04 37,1
HIP 2015 5 1,3 0,5 0,4 1,5 0,15 3,8
” 2016 8 2,4 04 0.8 3,1 0,22 53

HosxuHa crebna y nocyuuuBoMy 2015 p. Ha BapianTax fgociigy Oyna Ha piBHI KOHTPOJIBHOTO Ba-
pianTa, a y Ouabin cupusaTiuBomMy 2016 p. 00poOka npenaparamu ®dito Xemn, Miko Xenm, Biokowmr-
nexc BTY migumuna neit noka3sHuk Ha 2,8 %. [loBkuHa KOJIOCY 3a pokaMu BapiroBana Bix 6,0 10 6,8
cM. Y Ipyromy BapiaHTi JOBXHHA KOJIOCY NepeBullyBaia KoHTponb Ha 0,4-0,6 cm. Lle nosicHIoeThCS
pe3yABTATOM Jii POCTO- Ta IMYHOCTHUMYITIOIOUOTO edekTy npemnapaty Dito Xenrr.
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VY popmyBaHHI BpO’KaWHOCTI BEJIMKE 3HAYCHHS MA€ YHUCIIO KOJIOCKIB Y KOJIOCI Ta KUTBKICTh 3€PEH Y
konoci. biompenapat PiBepm Ta kommiekcHe 3actocyBanHs ®Pito Xenn, Miko Xenn, Biokommiekc
BTY 36inmpnryBanu 1i moka3auky Ha 1,4-6,5 ta 6,1-12,5 % mopiBHIHO 3 KOHTPOJIEM.

Hesunosnere, nryruie Ta apidHe 3epHO Ma€ HU3BKY SKICTh, IO € HACTIIKOM BIUTMBY HECTIPHSITIMBHUX
(hakTOpiB 30BHINIHBOTO CEPEIOBHIIA Ha POCIUHY (IIOTOJHI YMOBH, NeQIlUT MOKUBHUX EIEMEHTIB, ypa-
YKEHHSI IIKITHUKaMH Ta MOMIKODKEHHsI XxBopoOamu). CKitaoBi OionpenapariB J03BOJSIOTH 3MEHIIUTH He-
raTHBHE HaBaHTAXXCHHS (DaKTOPIB HABKOJHMIITHBOTO CEPEIOBHINA HA POCIIUHHU TIICHHI[ O3UMOI y TIepiof
(dhopmyBaHHS Ta HaKMBY 3epHA. OOpOOKa HACIHHS Ta TOCIBIB OiompenapaTaMi JO3BOJISIE TiIBUIIITH Macy
1000 3epen Ha 10,2-16,7 %, a Macy 3epHa 3 konocy Ha 9,3—14,5 % nopiBHSIHO 3 KOHTPOJIEM.

3acTocyBaHHs OlompenapaTiB CIPHUSIIO MiABUINECHHIO BPOXKaHHOCTI MIICHMIN 03MMOI Ha BCIX Bapi-
anTax (Tabm. 2). MiHiMallbHa BPOXKAHHICTh CIIOCTEpIirajJach Ha KOHTPOJIBLHOMY BapiaHTI 1 CTAHOBHIIA B
cepeIHbOMY 3a J1Ba poku — 43,8 1/ra.

VY 2015 p. 3acTocyBanHs OionpenapatiB 3a0e3meunsio NpupicT Bpoxkaitnocti 7,8—11,1 1/ra 1o koH-
TPOJLHOTrO BapiaHTa. HaiiOibiuii piBeHb BpoKaitHOCTI OyB OTprMaHUi B OUIbII cripusTiauBomy 2016
p. Ha BapiaHTi 3 BHeceHHsIM npenapatiB @ito Xenn, Miko Xenn, biokommnexc BTY — 55,9 w/ra, mo
BHUILIE KOHTpOto Ha 11,8 w/ra.

B cepemnroMy 3a 1Ba pOKHM HA IIBOMY BapiaHTi MPUPICT YPOKAWHOCTI MINEHUINI 03UMOI 10 KOHT-
pomto cranoBuB 11,5 m/ra (26,1 %), 3actocyBanHs mpemnapatiB «biokomriuiekc 3epHOBi» (1 BapiaHT)
3abe3meunto mpupict 9,6 w/ra (21,8 %), Pieepm (3 Bapiant) — 7,5 w/ra (17,1 %).

Tabnuns 2 — YpoxkaiiHicTh 3epHa NieHHIi 03UMoi, 11/Ta

Bapiar Pix [Ipupict Ko KOHTPOIIO

2015 2016 cepesHe 1/ra %0

KonTposs 43,5 44,1 43,8 — —
1 BapiaHT 52,6 54,1 53,4 9,6 21,8
2 BapiaHT 54,6 559 55,2 11,5 26,1
3 BapiaHT 51,3 — 51,3 7,5 17,1

HIP s 7,7 11,7 8,0 3,6 -

AHani3 IKiCHUX MMOKA3HUKIB 3€PHA CBIIUUTH, 110 HAWBHII TOKA3HUKH BMICTY OiJiKa Ta KICHKOBH-
HU OTPUMAaHO 3a BUKOpHCcTaHHs OionpemnapatiB ®ito Xenn, Miko Xenr, biokommieke BTY (tadm. 3).
Tax, BmicT 6ifKa B 3epHi B cepeiHbOMY cTaHOBUB 11,3 %, kneiikoBunu — 19,4 %, a Ha KOHTPOIBLHOMY
BapianTi 10,5 1 17,8 % Bimmosigno. Y HecnpusaTiuBomy 2015 p. «biokoMIuiekc 3epHOBi» 3a0e3medunB
3pOCTaHHs BMICTY OiJIka y 3epHi mineHuIli o3umoi Ha 0,5 % BITHOCHO HEOOPOOJICHHUX POCIIHH.

Hatypa 3epHa BIBae Ha OOpPOITHOMENBHI Ta KPYIT siHI BIIACTUBOCTI MIIIeHUI. B cepenHpomy 3a
JIBa POKH JOCHIPKCHHS 3aCTOCYBaHHsI OlomperiapaTiB IMOKPAITWIO MOKa3HUK HATypH 3epHa Ha 5-23 T.
Bionpenaparu ®iro Xenn, Miko Xenmn, biokommekc BTY 30inbmryBanu neil mokasHuk Ha 21-25 r
3aJIe)KHO BiJI POKY JOCII[KCHb.

Tabmuns 3 — SIkicTh 3epHa MIeHNIi 03MMOi 3a1e:kHO Bin Aii Oionpenaparis

BapianT Pix Harypa 3epHa, r Bouoricts, % Macg;f{isa%ma KunetikoBuHna, %

KonTposnb 2015 820 13,1 9,8 16,5

2016 829 14,5 11,2 19,0

Cepenne 825 13,8 10,5 17,8

1 BapianT 2015 832 13,0 10,3 17,3

2016 842 14,4 11,7 20,0

Cepenne 837 13,7 11,0 18,7

2 BapiaHT 2015 841 13,2 10,5 18,0

2016 854 14,3 12,1 20,8

Cepenne 848 13,8 11,3 19,4

3 BapiaHT 2015 829 13,1 10,0 17,0
2016 - — - —

Cepenne 829 13,1 10,0 17,0

2015 14 0,1 0,5 1,0

HIPos 2016 17 0,1 0,6 1,3
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BucHoBKkH. 3a opraHiuHOro BHPOOHHUIITBA IS MiJABMIICHHS MPOIYKTHBHOCTI POCIMH IIICHUII
03MMOi JIOLIBHO BHOCUTH Oiompenaparu, fKi CHOPUSIOTh 3POCTaHHIO YPOXKaWHOCTI Ta MiABHIIYIOTh
SIKICTh 3epHa. Bukopucrtanus npenapartiB ®@ito Xenmn, Miko Xenr, biokommiekc bTY, «biokoMimiekc
3epHOBI», PiBepM BIUIMBa€ Ha MiABUITICHHS €IIEMEHTIB CTPYKTYPH BpOXKAIO Ta YPOXKaWHOCTI 3¢pHA Ha
17,1-26,1 %, nokpaliiye sKicHI OKa3HUKU (HAaTypy 3e€pHa, MacoBYy YacTKy OilKa Ta KJICHKOBHMHH) B
cepenapoMy Ha 23 1, 0,8 Ta 1,6 % MOPIBHSHO 3 KOHTPOJIBHUM BapiaHTOM.
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Biusinue 6MonpenapaToB Ha MPOAYKTHBHOCTL MIIEHUbI 03UMOi{ IPH OPraHNYeCKOM BbIPALINBAHNH

T.A. I'paboBckas, I'.I'. MeabHuk

HccnenoBano BmusiHue OuomnpenaparoB «buoxommiekc 3epHoBeie» (OO0 T/ «OH3uM-Arpo»), Onrto Xemn, Muxo
Xenn, buokommnexke BTY (OO0 TH «bTY-Lentp»), Pusepm (OO0 TJI «AxBa Bura») Ha CTpyKTYpHBIE 2JIEMEHTBL ypOxKas
MIIEHULBl 03UMOM copTa Buapana. YcranosineHno, uto npumeneHue npenapatoB ®duro Xenn, Muxo Xenn, buokomiieke
BTV obecneunino MoBhIIIEHHE TAKUX MOKa3aTeNIeH Kak KOJIMYECTBO NPOAYKTUBHEIX cTeOel, IuHa cTeOiIs u Kojloca, KOJIH-
YECTBO KOJIOCKOB H 3€P€H B KOJIOCE. Y CTaHOBIEHO, 4TO 00paboTKa CEMSIH M TOCEBOB OHOINpENnapaTaMy B OPraHU4eCKOM Mpo-
M3BOJCTBE MO3BOIIsAET NMOBBICUTE Maccy 1000 3epen Ha 10,2—-16,7 %, a maccy 3epHa ¢ kojioca Ha 9,3—14,5 % no cpaBHEHHIO ¢
KoHTposeM. OmnpeneneHo, 4yTo Ucoib3oBaHue npenaparoB durto Xenn, Muko Xenn, buokommieke BTY, «brnoxommuieke
3epHOBBIC», PUBEpM BIIMsieT Ha NOBBILICHUE ypoKaiiHOCTH 3epHa Ha 17,1-26,1 %, yiaydiiaeT ero KaueCTBEHHbIE IOKA3aTeNH .

KnroueBble c1oBa: Guonpenaparsl, ypoxaitHOCTb, 03UMasl MIICHHI[d, OPTAaHMIECKOE BEIPAIUBAHIE, KAIECTBO 3€pHA.

Effect of biological preparations on the productivity of winter wheat under organic farming

T. Grabovska, G. Melnyk

The use of biological preparations and biofertilizers is an alternative to chemical fertilizers, pesticides, which violate
natural circulation of substances, adversely affect biota and natural environment. Therefore the aim of our research was to
determine the effect of biological preparations on the yield and quality of winter wheat under organic farming.

The studies were conducted in Skvyra Research Station in 2015-2016. Winter wheat variety Vidrada was selected for the
studies. The first seed treatment by biological agents was in planting day: variant No 1 — "Biocomplex grain" (LLC "Enzyme-
Agro") — 4 1/t; variant No 2 — Fito Help 2 1/t + Myco Help 4 1/t + Liposam (LLC "BTU-Center") — 0.5 1/t; variant No 3 —
Riverm (LLC "Aqua Vita") — 4 % solution; and control (no treatment).

In the booting phase winter wheat crops were treated by biologicals: variant No 1 — Fitodoktor (1 1/ha) + organic crop
(1.2 I/ha); variant No 2 — Myco Help (1.2 1/ha); variant No 3 — Riverm (4 % solution); and control — without treatment. Re-
treatment was carried out in grain growth stage by preparations: variant No 1 — Tryhodermin (2 1/ha) + Fitodoktor (1 1/ha);
variant No 2 — Biocomplex BTU for cereals (1 1/ha); variant No 3 — Riverm 4 % solution and control — without treatment.

Experiment area 800 m?, land area of accounting — 25 m>. Structural elements of winter wheat yield and quality was de-
termined by conventional methods.

Analysis of structural elements of the winter wheat yield shows that the use of biological preparations has a significant impact
on changing parameters depending on the year and variant. In variant No 2, when using preparations Fito Help, Myco Help, Bio-
complex BTU, the number of productive stems was higher on 8 pcs./m? than in the control variant. When using “Biocomplex grain”
and preparation Riverm, the number of productive stems was higher than in the control variant on 3-4 pcs./m’.

In dry 2015 the length of the stalk in variants No 1-3 was at the control variant level; in more favorable 2016 using prep-
arations Fito Help, Myco Help, Biocomplex BTU increased this parameter on 2.8 %. The length of the ear ranged from 6.0 to
6.8 cm depending of the year. In variant No 2 the ear length was higher than in control on 0.4-0.6 cm. This is the result of
growth- and immunostimulatory effect of the preparations Fito Help.
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Biological Riverm and complex Fito Help, Myco Help, Biocomplex BTU increased the number of spikelets in the ear
and the number of grains in the ear on 1.4-6.5 % and 6.1-12.5 % compared with control.

Shriveled, shrunken and small grain has low quality, resulting from unfavorable impact of environmental factors on the
plant (weather conditions, shortage of nutrients, pests defeat and disease damage). Components of biological preparations can
reduce the negative burden of environmental factors on winter wheat plants during the formation and ripening grain. Using
biologicals can increase the weight of 1000 grains on 10.2-16.7 % and grain ear weight on 9.3-14.5 % compared with control.

Application of biological products increased the yield of winter wheat in all variants. The minimal yield was in the con-
trol variant — 43.8 c/ha on average for two years.

In 2015 the use of biologics increased crop yield on 7.8-11.1 c/ha. The highest yield was obtained in more favorable
2016 in variant Fito Help, Myco Help, Biocomplex BTU — 55.9 c/ha, it is on 11.8 c/ha higher than in control.

On average for two years in this variant yield increment was 11.5 c/ha (26.1 %), use of “Biocomplex grain” (variant No
1) provided increment 9.6 c/ha (21.8 % ), Riverm (variant No 3) — 7.5 c¢/ha (17.1 %).

Analysis of grain quality shows that the highest protein and gluten content obtained by the use of biologics Fito Help,
Myco Help, Biocomplex BTU. Thus, protein content in grain was 11.3%, gluten — 19.4% and in the control variant 10.5 and
17.8 % respectively. In unfavorable 2015 “Biocomplex grain” increased grain protein content of winter wheat on 0.5 % com-
pared to untreated plants.

Grain natura affects flour and groats properties of wheat. On average for two years using of biologics has improved grain
natura on 5-23 grams. Biologicals Fito Help, Myco Help, Biocomplex BTU increased this parameter on 21-25 grams depend-
ing on the year.

Key words: biological preparations, yield, winter wheat, organic farming, grain quality.
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THE ANTIBACTERIAL ACTIVITY OF CERTAIN
SANSEVIERIA SPECIES AGAINST ESCHERICHIA COLI

BuCBiTIICHO JOCHIPKEHHS in Vitro aHTUMIKpOOHOI aKTHBHOCTI €TaHOJBHUX EKCTPAKTIB CIMHAALUITH BHIIB poay San-
sevieria [Sansevieria canaliculata Carriere, S. trifasciata Prain, S. cylindrica Bojer ex Hook., S. parva NEBr., S. fischeri
(Baker) Marais, S. kirkii Baker, S. aethiopica Thunb., S. metallica Gérdme & Labroy, S. caulescens NEBr., S. francisii
Chahin, S. arborescens Cornu ex Gérome & Labroy, S. volkensii Giirke, S. forskaliana (Schult. & Schult.f.) Hepper &
JRIWood, S. gracilis NEBr., S. hyacinthoides (L.) Druce, S. roxburghiana Schult. & Schult.f., S. suffruticosa N.E.Br.]
mono Escherichia coli (ATCC 25922). AHTUMIKpOOHY aKTHBHICTh BH3HA4alH 3a JMOIOMOTOI0 JUCKO-AU(Y3iHHOTO
Metony. Bcei mocmimkeHi eKCTpakTH BUSBIIIM PI3HUH CTYHiHb iHTiOyBaHHS 30HH POCTY IPOTECTOBAaHOI OakTepiaibHOI
KYJIBTYPH, IO CBIIYUTH PO NMPOTHMIKPOOHUII MOTEHIIaT NUX eKCTPaKTiB. TecTOBHH MIKpOOpPTraHI3M € CHPHHHATINBAM
10 excTpakTiB nucts S. kirkii, S. arborescens, S. roxburghiana, S. francisii, S. forskaliana, S. cylindrica, S. trifasciata,
S. canaliculata, S. caulescens, S. metallica, S. aethiopica 3 niameTpoM 30HH MPUTHIYSHHS B iHTepBaii 12-24 mm. [3ost E.
coli GyB pe3UCTEHTHUM JHIlIe 10 eKcTpakTty S. hyacinthoides, B Toil yac sik giaMeTp 30HH NPUTHIYEHHS HABKOJO iHIIMX
JIOCIIKYBaHUX €KCTpakTiB cTaHOBUB 8-10 MM. ETaHnosbHI ekcTpakTH, oTpuMaHi 3 jucts S. kirkii, S. arborescens, S. rox-
burghiana, S. francisii, S. forskaliana, S. cylindrica, S. trifasciata, S. canaliculata, S. caulescens, S. metallica, S. aethi-
opica MaroTh aHTHMIKPOOHI BIAaCTHBOCTI m0AO0 i301ATiB E. coli i MOXyTh OyTH BHKOPHCTaHI B MEAMIUHI SK IPUPOJHI
AQHTHCENITUKY 1 IPOTUMIKPOOHI IIpenapaT.

Kawuosi cioBa: Sansevieria, TUCTs, EKCTPAKT, aHTHOAKTEPiabHA aKTUBHICTh, TUCKO-TU(Y3iHHIIA METOI.

Introduction. It was estimated that 70-80 % of people worldwide rely chiefly on traditional, large-
ly herbal; medicine to meet their primary healthcare needs [10, 12]. The literature search on this issue
has shown that Sansevieria Thunb., a genus with diverse ethnobotanical uses in its geographical distri-
bution range, has occupy an important place among plant genera applied for treatment of a broad spec-
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trum of diseases and disorders [16, 23, 24]. During the last years, many Sansevieria species were
screened and plants with high bioactive compounds were identified [1, 9, 15].

Genus Sansevieria, belonging to Asparagaceae family [19], comprises ca. 70 species worldwide,
distributed mainly in dry or arid areas of the Old World tropics and subtropics [23], with a distribution
range from Africa to south east Asia and the islands of the Indian Ocean [3]. Representatives of this
genus are usually xerophytic perennial rhizomatous plants that occur in dry tropical and subtropical
parts of the world [23]. Africa is the center of diversity for Sansevieria [6]. Common English names
for Sansevieria species are snake plant or bowstring-hemp, zebra lily, cow tongue, leopard lily, devil’s
tongue, good luck plant along with “mother-in-law’s tongue” for the widely cultivated horticultural
plant S. trifasciata [23, 24].

The medicinal use of rhizomes and leaves of S. aethiopica is widespread in southern Africa. In
Zimbabwe, the leaves are heated and the sap is squeezed into the ear to treat ear-infections, while the
rhizome is warmed and used for treating toothache [14]. Fresh or boiled rhizome are eaten to treat
haemorrhoids, stomach-ache, ulcer, diarrhoea and internal parasites. In Namibia Bushmen apply the
heated, pounded leaves to a stiff neck to give relief. Leaf sap is applied to wounds to accelerate heal-
ing and to maternal breast to stimulate milk production. Rhizomes and leaves contain ruscogenin and
related sapogenins, which have anti-inflammatory and venotomic properties. Nevertheless, antibacte-
rial tests have given negative results [5].

For example, S. roxburghiana Schult. & Schult.f. is used for coughs, rheumatism; as an expecto-
rant, febrifuge, purgative, and tonic [11]. The study of Haldar and co-workers (2010) has demonstrated
that the hydroalcoholic extract of S. roxburghiana rhizome exhibited remarkable antitumor activity
against Ehrlich ascites carcinoma in Swiss mice that is plausibly attributable to its augmenting endog-
enous antioxidant mechanisms. In addition, diethyl ether, alcohol, and acetone extracts of S. rox-
burghiana rhizome showed antibacterial activity against Escherichia coli, Pseudomonas aeruginosa,
Klebsiella pneumoniae, and Staphylococcus aureus [15].

The assessment of antimicrobial activity of the methanolic leaf extract of S. liberica, conducted by
Adelanwa and Habibu (2015), has revealed that Bacillus cereus and S. aureus were sensitive to the
methanolic extract of S. liberica while Salmonella typhi and E. coli were resistant to the extract [1]. In
addition, these authors carried out the phytochemical screening of S. liberica leaf extract, which
demonstrated the presence of carbohydrate, triterpenes, flavonoids and cardiac glycosides; absence of
anthraquinones and alkaloids in the plant. However tannins, saponins and steroids were found to be
absent in S. liberica [1]. These results are consistent with those of Eze and co-workers (2011), which
have assessed the antimicrobial activity of the leaf extract of S. liberica [9].

Phytochemical analysis of the crude extract and the fractions showed the presence of various bio-
active substances such as alkaloids, saponins, flavonoids, terpenoids, steroids, glycosides, reducing
sugars, tannins, resins, carbohydrates, proteins, acidic compounds, fats and oils [9].

Although Escherichia coli can be an innocuous resident of the gastrointestinal tract, it also has the
pathogenic capacity to cause significant diarrheal and extraintestinal diseases [7]. E. coli is a Gram-
negative, oxidase-negative, rod-shaped bacterium from the family Enterobacteriaceae. It is able to
grow both aerobically and anaerobically, preferably at 37 °C, and can either be nonmotile or motile,
with peritrichous flagella. Pathogenic variants of E. coli (pathovars or pathotypes) cause much mor-
bidity and mortality worldwide [7].

In addition, the development of bacterial resistance to presently available antibiotics has necessitated
the search for new antimicrobial agents. Another challenging factor for the renewed interest in plant anti-
microbial agents in the past 20 years has been the threatening rate of plant species extinction [18].

Hence, an attempt has been made to evaluate antibacterial activity of seventeen species of Sanse-
vieria genus against E. coli. So the present study was conducted to investigate in vitro antimicrobial
activity of ethanolic extracts of seventeen species of Sansevieria genus [Sansevieria canaliculata Car-
riere, S. trifasciata Prain, S. cylindrica Bojer ex Hook., S. parva N.E.Br. (syn. S. dooneri N.E.Br.),
S. fischeri (Baker) Marais, S. kirkii Baker, S. aethiopica Thunb., S. metallica Gérbme & Labroy, S.
caulescens N.E.Br., S. francisii Chahin, S. arborescens Cornu ex Gérdme & Labroy, S. volkensii
Giirke (syn. S. intermedia N.E.Br.), S. forskaliana (Schult. & Schult.f.) Hepper & J.R.L.Wood, S. gra-
cilis N.E.Br., S. hyacinthoides (L.) Druce (syn. S. grandis Hook.t.), S. roxburghiana Schult. &
Schult.f., S. suffruticosa N.E.Br.] against E. coli strain.
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Materials and methods. Collection of Plant Materials. The leaves of Sansevieria plants, culti-
vated under glasshouse conditions, were sampled for antimicrobial potency assessment at
M.M. Gryshko National Botanical Garden, National Academy of Science of Ukraine.

Preparation of Plant Extracts. Freshly leaves were washed, weighted, crushed, and homogenized
in 96 % ethanol (in proportion 1:19) at room temperature. The extracts were then filtered and investi-
gated for their antimicrobial activity. All extracts were stored at 4°C until use.

Bacterial test strain and growth conditions. For this study, a strain of E. coli (ATCC 25922) was
used. The cultivation medium was trypticase soy agar (Oxoid, UK), supplemented with 10 % defib-
rinated sheep blood. Cultures were grown aerobically for 24 h at 37 °C. The cultures were later diluted
with sterile solution of 0.9 % normal saline to approximate the density of 0.5 McFarland standard. The
McFarland standard was prepared by inoculating colonies of the bacterial test strain in sterile saline
and adjusting the cell density to the specified concentration.

Determination of antibacterial activity of plant extracts by the disk diffusion method. Antimi-
crobial activity was determined using the agar disk diffusion assay [4]. Culture of E. coli was inocu-
lated onto Mueller-Hinton (MH) agar plates. Sterile filter paper discs impregnated with extracts were

applied over each of the culture plates. Isolates of bacteria were then incubated at 37 °C for 24 h. The
plates were then observed for the zone of inhibition produced by the antibacteri-

al actiVity of various ethanolic extracts obtained from leaves of Sansevieria species. A negative
control disc impregnated with sterile ethanol was used in each experiment. At the end of the period,
the inhibition zones formed were measured in millimeters using the vernier. For each extract, six rep-
licates were assayed. The plates were observed and photographs were taken. Zone diameters were de-
termined and averaged.

Statistical analysis. All statistical calculation was performed on separate data from each species
(Statistica 8.0, StatSoft, Poland). The following zone diameter criteria were used to assign susceptibil-
ity or resistance of bacteria to the phytochemicals tested: Susceptible (S) > 15 mm, Intermediate
(I) = 11-14 mm, and Resistant (R) < 10 mm [20].

Results. The results of antimicrobial activity of ethanolic extracts obtained from leaves of Sanse-
vieria species are presented in Figs 1 and 2.

Mean diameters of inhibition zone

S. kirkii b

S. arborescens | y

S. volkensii | J

S.parva | J

S. roxburghiana | y

S. francisii | 4

S. forskaliana ! 4

S. cylindrica | 4

S. trifasciata | 4

S. canaliculata ! 4

S. caulescens | 4

S. metallica | 4

S. aethiopica | y

S. gracilis | 4
S. suffruticosa | 4
S. fischeri | 4

S. hyacinthoides ! 4

mm

Fig. 1. The diameters of inhibition zone produced by the ethanolic extracts obtained from
leaves of Sansevieria species against E. coli strain (n=6).
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C
Fig. 2. Antibacterial activity of the ethanolic extract obtained from the leaves of S. parva (A),
S. volkensii (B), S. arborescens (C), and S. kirkii (D) against E. coli strain.

Extracts from the leaves of S. kirkii and S. arborescens were particularly active against tested or-
ganism (diameters of inhibition zones were 24 and 22.5 mm, respectively). It was followed by the ac-
tivities of extracts from S. roxburghiana, S. francisii, S. forskaliana, S. cylindrica, S. trifasciata, S.
canaliculata, S. caulescens, S. metallica, S. aethiopica leaves (diameters of inhibition zones were
ranged between 13.5 and 12.0 mm). Finally, the ethanolic extracts of S. gracilis, S. suffruticosa, S.
fischeri, and S. hyacinthoides showed less antimicrobial activities (diameters of inhibition zones were
ranged from 8 to 11.5 mm) (Figs 1 and 2).

Discussion. The practice of traditional herbal medicine is widespread and natural products derived
medicines are widely used for effective infectious disease treatment [22]. The antimicrobial investiga-
tion carried out in this study involved the determination of the sensitivity pattern of E. coli to the leaf
extracts of seventeen species of Sansevieria genus. The results revealed the antimicrobial potential of
these extracts. The test organism was susceptible to extracts of S. kirkii, S. arborescens, S. roxburghi-
ana, S. francisii, S. forskaliana, S. cylindrica, S. trifasciata, S. canaliculata, S. caulescens, S. metalli-
ca, S. aethiopica with inhibition zone diameter between 12-24 mm. E. coli isolate was resistant only to
S. hyacinthoides extract and the diameter of inhibition zone around the rest ranged from 8 to 10 mm.

In agreement with the results obtained from the present study, previous research papers document-
ed the noticeable antimicrobial potency of the ethanolic extracts from S. fischeri, S. francisii, S. parva,
S. kirkii, S. aethiopica, S. caulescens, and S. metallica against Staphylococcus aureus [8]. The micro-
bial growth inhibition capacity was attributed to the presence of the rich variety of phytochemicals
including carbohydrates, saponin, flavonoids, phenols, alkaloid, anthocyanin and cyanine, glycosides,
proteins and phytosterols [8]. According to Deepa Philip and co-workers (2011), the methanolic and
acetone extracts of leaves of S. roxburghiana diluted showed antibacterial activity against Gram-
positive bacteria such as Micrococcus luteus, Bacillus cereus, Enterococcus spp., S. aureus, Gram-
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negative bacteria such as Proteus vulgaris, Pseudomonas aeruginosa, P. fluorescense, Salmonella
typhi, S. paratyphi, Klebsiella pneumoniae, Shigella sonnie, and E. coli, fungal strains Cryptococcus
spp. and Candida albicans [Deepa Philip et al. 2011]. Ethyl acetate extracts of rhizomes also exhibited
appreciable antimicrobial activity against most of the pathogens tested. The minimum inhibitory con-
centrations (MIC) of the various extracts by agar dilution method ranged from 1.0 to 8.0 mg per mL.
The leaf extracts exhibited better antimicrobial activity than rhizomes [8].

In a study conducted by Poonam Sethi (2013), the ethanolic extract of rhizome of S. roxburghiana
displayed remarkable antibacterial activity against the four pathogenic bacteria, S. typhi, P. fluo-
rescens, P. aeruginosa and E. coli [21]. Maximum activity was seen in the case of P. fluorescens
where the zone diameter was 32 mm (300 pg/ml). The MIC study revealed that the value for the S.
typhi and E. coli as 80 and 60 pg/ml for P. fluorescens and P. aeruginosa [21]. Hanumanth Kumar and
Pramoda Kumari (2015) reported about potential bioactive secondary metabolites and revealed the
possible antimicrobial activities of leaf extracts of S. roxburghiana. Antimicrobial screening revealed
significant antimicrobial activity against P. vulgaris, S. typhi, P. aeruginosa, K. pneumoniae, and E.
coli [13]. Qualitative analysis, conducted by these authors, confirmed by the presence of various pri-
mary and secondary plant metabolites such as alkaloids, terpenoids, flavonoids, saponins, steroids,
phenols, tannins, and quinine in selected parts of S. roxburghiana.

S. roxburghiana also exhibited good inhibition effect against S. aureus and P. aeruginosa whereas
S. trifasciata manifested good antimicrobial effect against E. coli, S. aureus and P. aeruginosa. It is
interesting to note that the combined effect of antibiotics and plant extract has enhanced the antimi-
crobial effect of the extracts obtained against pathogenic microorganisms. The percentage inhibition of
combined effect was calculated and it was observed that the leaves of S. roxburghiana possess antimi-
crobial effect (50 %) against S. aureus combined with norfloxacin whereas the leaf extract of S. frifas-
ciata when combined with tetracycline it showed 36 % of inhibition against S. aureus. The methanolic
extract from the leaves of S. roxburghiana and S. trifasiata was effective against Gram-positive and
Gram-negative pathogenic microorganisms. The 50 mg per mL of the methanolic extracts manifested
effective antimicrobial effect against pathogens [17].

Also, the results obtained from the present research showed antimicrobial potential of eleven ex-
tracts obtained from leaves of Sansevieria genus against E. coli. So, these plants extracts can be used
as antiseptics and antimicrobial agents in medicine. The antibacterial activity in Sansevieria genus
may be due to presence of alkaloids, saponins, terpenoids, steroids, glycosides, tannins, acidic com-
pounds, fats and oils in their composition. Also flavonoids have several therapeutic effects such as
antioxidant and anti-inflammatory [2].

Conclusions. In conclusion, we would like to emphasize that taking into account rapid losses and
degradation of natural habitats in the tropics and associated with them catastrophic declines of many
species of angiosperms, including Sansevieria spp., maintenance of living plants collection ex sifu and
assessment of their medicinal properties are very important.

Thus, our findings demonstrate that the ethanolic extracts obtained from leaves of S. kirkii, S. ar-
borescens, S. roxburghiana, S. francisii, S. forskaliana, S. cylindrica, S. trifasciata, S. canaliculata, S.
caulescens, S. metallica, S. aethiopica possess antibacterial potency against E. coli strain. Considering
the medicinal importance of the tested microorganism these extracts may be used as a natural antisep-
tics and antimicrobial agents in medicine.
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AHTHOAKTEpHATbHAA AKTHBHOCTH HEKOTOPBIX BHI0B CAHCEBHEPHii 0THOCHUTEILHO KHIIEYHOIH NAJT0YKH

I''M. Tkauenko, JI.U. Byion, 3. OcagoBckuii, M. Mapuniok

OCBEIIEHO UCCIENOBAHMS i1 Vitro aHTHMUKPOOHOH aKTHBHOCTH 3TaHOJIBHBIX SKCTPAKTOB CEMHAIIATH BHIIOB poJia Sansevieria
[Sansevieria canaliculata Carriere, S. trifasciata Prain, S. cylindrica Bojer ex Hook., S. parva N.E.Br., S. fischeri (Baker) Marais,
S. kirkii Baker, S. aethiopica Thunb., S. metallica Gérdme & Labroy, S. caulescens N.E.Br., S. francisii Chahin, S. arborescens Cor-
nu ex Gérome & Labroy, S. volkensii Giirke, S. forskaliana (Schult. & Schult.f.) Hepper & J.R.I.Wood, S. gracilis N.E.Br., S. hya-
cinthoides (L.) Druce, S. roxburghiana Schult. & Schult.f., S. suffruticosa N.E.Br.] B otHomienuu Escherichia coli (ATCC 25922).
AHTUMUKPOOHYIO aKTUBHOCTH ONPEIEISUIN ¢ IOMOIIBIO JUCKO-T((PY3HOHHOTO MeToa. Bee mccienoBaHHbIe SKCTPAKTHI MOKa3a-
JIM Pa3INYHYI0 CTEIICHb MHTHOMPOBAHMUS 30HBI POCTa IPOTECTHPOBAHHOI OaKTepUaIBbHOM KyJIBTYPHI, YTO CBUACTEIBCTBYET O IPO-
TUBOMHKPOOHOM ITOTCHIIMAJIE STUX JKCTPAKTOB. TECTOBBII MHKPOOPTaHW3M SIBISICTCS BOCHPHHMYMBBEIM K OKCTPAKTaM JIMCTHEB
S. kirkii, S. arborescens, S. roxburghiana, S. francisii, S. forskaliana, S. cylindrica, S. trifasciata, S. canaliculata, S. caulescens, S.
metallica, S. aethiopica ¢ TMamMeTpoM 30HBI HHTMOUpOBaHMs B MHTepBaie 12-24 Mm. M3omat E. coli Obln pe3UCTEHTHBIM JIMIIb K
9KCTpaKTy S. hyacinthoides, B TO BpeMs KaKk JMaMeTp 30HbI HHTMOUPOBAHMUS BOKPYT OCTAIBHBIX UCCIIEAYEMBIX 3KCTPAKTOB COCTAB-
w1 8-10 MM. OTaHONBHBIE KCTPAKThI, HOMyYeHHbIE W3 JUCTbeB S. kirkii, S. arborescens, S. roxburghiana, S. francisii,
S. forskaliana, S. cylindrica, S. trifasciata, S. canaliculata, S. caulescens, S. metallica, S. aethiopica 061aga10T aHTUMUKPOOHBIMH
CBOWCTBaMH B OTHOILICHHUH H30JITOB E. coli 1 MOTYT OBITh HCIIONB30BaHbl B KAYECTBE MPUPOAHBIX aHTHCENTHKOB U IPOTHBOMHK-
POOHBIX IPENapaToB B MEIUIIUHE.

KawueBsle ciioBa: Sansevieria, TNCThs, IKCTPAKT, aHTUOAKTEpUAIbHAS AKTHBHOCTD, TUCKO-TU((PY3HOHHBII METO/I.

The antibacterial activity of certain Sansevieria species against Escherichia coli

H. Tkachenko, L. Buyun, Z. Osadowski, M. Maryniuk

The present study was aimed to investigate in vitro antimicrobial activity of ethanolic extracts of seventeen species of
Sansevieria genus [Sansevieria canaliculata Carriere, S. trifasciata Prain, S. cylindrica Bojer ex Hook., S. parva N.E.Br.,
S. fischeri (Baker) Marais, S. kirkii Baker, S. aethiopica Thunb., S. metallica Gérdme & Labroy, S. caulescens N.E.Br.,
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S. francisii Chahin, S. arborescens Cornu ex Gérome & Labroy, S. volkensii Giirke, S. forskaliana (Schult. & Schult.f.) Hep-
per & JR.I.Wood, S. gracilis N.E.Br., S. hyacinthoides (L.) Druce, S. roxburghiana Schult. & Schult.f., S. suffruticosa
N.E.Br.] against Escherichia coli (ATCC 25922). The crude extracts were screened for antimicrobial activity using agar dif-
fusion method. All the extracts showed variable degree of diameters of zone inhibition against tested bacterium. Therefore,
the results revealed the antimicrobial potential of these extracts. In fact, the test organism was susceptible to extracts of S.
kirkii, S. arborescens, S. roxburghiana, S. francisii, S. forskaliana, S. cylindrica, S. trifasciata, S. canaliculata, S. caulescens,
S. metallica, S. aethiopica with diameters of inhibition zone from 12 to 24 mm. E. coli isolate was resistant only to S. hyacin-
thoides extract and the diameter of zone inhibition around the rest ranged from 8 to 10 mm. The ethanolic extracts obtained
from leaves of S. kirkii, S. arborescens, S. roxburghiana, S. francisii, S. forskaliana, S. cylindrica, S. trifasciata, S. canalicu-
lata, S. caulescens, S. metallica, S. aethiopica possess antibacterial potency against E. coli isolates and may be used as natu-
ral antiseptics and antimicrobial agents in medicine.
Key words: Sansevieria, leaves, extract, antimicrobial activity, paper disc diffusion method.
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BILJINB KOHIIEHTPAIII MYTATEHY HA TOCIIOJAPCBKO
IIHHI O3HAKHU I'EHOTHIIIB AYMEHIO #APOI'O

BuBueHO BIUIMB KOHLEHTpALlii MyTareHy riipoOKCHIaMiH Ha MOKa3HUKH YPOXKaWHOCTI, CX0XKOCTI 1 eHeprii mpopocTaHHs
y M| MOKOJiHHI POCIUH SYMEHIO SIPOTo, a TAKOXK Ha 3MiHeHi popmu B M,. BiaMiueHo icTOTHUIA BIUIMB KOHLEHTpALi MyTare-
HY Ha CXOXICTb HACIHHS SUMEHIO SPOTO 3aJIEKHO Bijl T€HOTHITY. BCTaHOBIIEHO, 110 3HIKEHHS 010METPUYHUX ITOKA3HUKIB
POCTY i PO3BUTKY POCJIMH B OCHOBHOMY 3aJIC)KUTh BiJl KOHLICHTpaLlil MyTareHy. BusBieHO CHIIbHI i cepeqHi 3B’SI3KHU 3a T1eB-
HUX KOHIIGHTpaliil MyTareHy MiX MOKa3HHKaMH IIPUTHIYCHHS MPOSBY JOCTIIKYBaHUX O3HAK 1 BUXOJOM 3MiHEHHX (OpPM B
M,. Beranosneno, mo HaiiHGOPMaTUBHIMINMY Ha IIEPIIOMY €Talli € CXOXICTh 1 BIKHBAHICTh HACIHHS, a 32 pe3yJIbTaTaMi
CIIEMEHTIB CTPYKTYPH BPOXXKAWHOCTI — BHCOTa POCIIMH, JOBKHHA T'OJOBHOTO KOJIOCA, KIJIBKICTh 3€pEH Y TOJIOBHOMY KOJIOCI,
Maca 3epHa 3 FOJIOBHOT'O K0JIoca. PeKOMEH/I0BaHO BUKOPUCTOBYBATH TTOKA3HUKH NPUTHIYECHHS 3a3HAYEHUX O3HAK SIK KpUTepil
I/ Yac IianyBaHHs o0CsriB Jo000py.

KurouoBi ciioBa: ssuMmiHb sIpuid, ripoKcuiaMiH, KOHLEHTPALisl, eHEepris MPOPOCTaHHsI, CX0XKICTbh, 3aPOIKOBI KOPIHIIi, T0-
CIOApPCHKO LiHHI 03HaKK, M|, M, OKOIHHSI.

IocranoBka npodaemu. Po3kputts cnernudivnoi il MyTareHHUX (akTOpiB 1 pOJIi TEHOTHUITY A€
MOJKJIMBICTh HAONMM3UTHCS 0 BUPIMICHHS MpoOieMH yIpaBiiHHA MyTaUidHUM mpouecoM. OcKiTbKU
CEJICKITIOHEpa IIIKaBIIATh HE BHCOKA YaCTOTa MyTAIliif B3arali, a BUCOKWH BHXiJ KOPUCHUX MYTaIlid,
BOKJIUBUM MOMEHTOM JOCII/KEHb € BH3HAUCHHS ONTHMAIBHHUX 1103 1 KOHIICHTPAIIi MyTarcHiB, SKi
3a0e3MeuyloTh OTPUMAaHHS MaKCUMaJIbHOI KUTBKOCTI KOPUCHHUX MyTaliil. B gocmigax, mpoBeneHux Ha
0araTboX KyJbTYPHUX pocinHax [1, 2], crano o4eBHIHNM, 1[0 MAKCUMAIbHHUN BUX1Jl KOPUCHUX MYyTa-
Iii 3a0e3MeYyI0Th He KPUTHYHI, a HABITAKH, TOMIipHI 1031 MyTareHiB. HaitOoiipmn 7oMiIEHO BU3HAYATH
ONTUMAJIbHI Ta KPUTHYHI JO3U MyTarcHiB B M 3a MOKa3HUKOM >KUTTE3AaTHOCTI POCIIHH.

AHaJja3 gocaizkensp i myOaikanii. 3a poku pO3BUTKY €KCIIEPHUMEHTANbHOI FEHETUKH CTAJIO0 OYe-
BHJIHO, III0 IITYYHUH MyTareHes3 e He TITBKH pealbHUH IIaHC PO3IMUPUTH CEICKIIHHI MPUHOMH, alte i
€ TIPUHITUTIOBO HOBUM HAIIPSIMOM B OTPHUMAaHHI IMIHHUX CHAJKOBUX O3HAK 3 MiHIMAJIBHHMH BHTpaTaMHU
MaTepiaqbHUX 3ac00iB 1 B OLIbII KOPOTKI TepMiHK. MyTamiiiHa MiHIMBICTb JIEKHUTH B OCHOBI BUXiJIHO-
ro MaTepiany Ui ceseklii. 3a JOMOMOTOI0 eKCIIEPUMEHTAILHOIO MyTareHe3y MOKHa PO3KPUTH MOXK-
JIUBOCTI BUY B HaIpsMy moriMopi3My 1 Ha OCHOBI OJIEpXKaHUX MyTaIliif CTBOPIOBATH OOITHUPHI KOJIe-
KIii TeHETHYHOTO Pi3HOMAHITTS OKPEMHUX POCIIWH. [HIYKOBaHMH MyTareHe3 € BarOMHUM METOIIOM, 32
JOTIOMOTOI0 SIKOTO MOXKHA BUPILITYBaTH YMCIICHHI TEOPETHYHI I MpakTHYHI 3aBIaHHA TCHETHKH 1 cele-
Kuii [3, 4].

MyTtaresu, mopsj 3 MyTal[iiHUMH 3MiHAMH, 3YMOBJIIOIOTH MIHOOKI (PYHKIIIOHAIBHI 3MiHK (1310710~
riuHuX, 610XIMIYHMX Ta iHIIUX MpoleciB y pocarH M, Peakuist pociuH Ha [if0 MyTareHiB CKJIaIa€Th-
¢ 3 e(heKTy MOIIKOKEHDb KIITHHHUX CTPYKTYP 1 penapamiifHuxX MpoIeciB Ha MOJICKYJIIPHOMY DiBHI,
eniMiHaIli TOIMKOMKEeHh Ha KIITUHHOMY Ta KIITHHHO-TIONMYJIAMIMHOMY piBHAX. TOMy B T€HETHKO-
CeNeKUiiiHiid poOOTi BaXKJIMBUM €TArlOM € BUBYEHHS (Hi310JI0TIYHOrO BIUIMBY Ha PIiCT 1 PO3BUTOK poc-
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JuH M| Ta BU3HAYEHHS CTYIIEHS TOKCHYHOCTI MyTareHiB, BCTAHOBIIEHHS X ONTHMAaIbHHUX 1 KPUTHIHIX
KOHIIEHTpALiH, peakiii KOHKPETHUX T'€HOTHIIB Ha MyTareHHy JIil0 3 METOIO PalioHaJbHOTO BUKOPHC-
TaHHSA MiHIMaJbHUX BUOOPOK BHUXIJIHOIO Marepiajly 3 MaKCHUMAJIbHOI CPEKTHBHICTIO OJEPIKaHUX pe-
3yJIbTaTIB [S].

[loka3sHUKM TIPUTHIYEHHS POCTY 1 PO3BUTKY POCIHH 3a €JIEMEHTaMHU CTPYKTYpH BPOKaWHOCTI,
CXOXICTIO 1 BIPKUBAHICTIO B TIEPILIOMY TTOKOJIiHHI € BUCOKOIH(QOPMATHBHUMH. Y BUBUCHOMY Jiama3oHi
1103 1 KOHIICHTpAIliif 3aCTOCOBAaHUX MyTarcHiB BOHU Jal0Th 3MOTY Mepen0auynTy BUXi 3MIHEHUX (hopM
y M, i, K MPUTTYIIEHHS], 9aCTOTy MyTaIliii B M3, Y TOMY 9UCHIi W TIPaKTUYIHO IiHHUX. JloCTiqHUKaMu
BUSIBJICHO, 10 HAa MMOKa3HHUK MPUTHIYEHHs HaiOinbIe BIMBae MyTareH [6]. 3anexxHo Bij KOHLEHTpa-
11ii, MyTareHu MOXXyTh BHABIISTH JIENPECHBHY a00 CTUMYIIOIOUY Ji0 Ha MPOIIECH POCTY Ta PO3BUTKY
pocimH M. Y OUTBIIOCTI BHITAIKiB MyTareHU MPOSBISAIOTH JSIPECUBHY IO HA Il MIOKa3HUKH, 0CO0-
JMBO 3a BUCOKUX KoHULeHTpauid [7-9]. IlpoOGnema 3HATTS AEMpPEeCHBHHUX HACHiAKIB Ail MyTareHiB 3a
30epekeHHs] MyTaOeIbHOCTI OpraHi3My Ha TOMY X PiBHI € TOCHTh aKTyaJbHOIO.

Meta pociaigkeHb. BecraHoBUTH Hif0 KOHIEHTpaIli MyTareHy y M; TOKOJIIHHI POCIHH sSUMe-
HIO SpPOTO Ha €HEPrilo MPOPOCTAHHS, CXOXKICTh HACIHHSI, TOBXHUHY 3apOAKOBUX KOpiHLIB. BusHa-
YUTH Ai10 KOHLEHTpalii MyTareHy i reHOTHITy Ha (pOopMyBaHHs TOCMOAAPCHKO LIHHUX O3HAK y My,
M, MOKOJIIHHI.

Marepiaji i MeToauKa TOCTiTKeHb. MaTepiaioM Ui TOCHIKEHL OyJIM COPTH STIMEHIO SPOTO
Casrorop (Ykpaina) ta Pek (Yexis). Jocninu npoBoannu Bnponosxk 2015-2016 pp. B ymoBax gocmia-
voro noyist HBII BHAY. Haciaus copTiB SIMMEHIO SPOTO 3aMOYyBaH Y PO3YHHI MyTareHy TiApOKCH-
namiH (['A) 3 kornentpariero 1,0; 0,51 0,1 %, a Takox y BOi, eKcro3uinisi ctaHoBmuIa 18 roz. 3a ko-
HTpoNb 1 Opamnu cyxe HaCiHHS, 38 KOHTPOJIb 2 — HACIHHS 3aMOYEHE Y BOJ.

VY mepriomy mokosiHHI M, A7l BCTAaHOBJICHHS Aii MyTareHHMX YMHHUKIB BU3HAYAIH MTOKa3HUKH
eHeprii MPOpOCTaHHA B JJAOOPATOPHUX YMOBaX Ha TPETIO OOy Ta MOJBOBY CXOXicTh. Ha deTtBepTy
100y BU3HAYaIU TOBKUHY 3apOJKOBHX KOPiHLIB. [IpoBOIMIN CTPYKTYpHHI aHaTi3 POCIHH, IS ILOTO
BiZOMpany 1mo 25 pOCiHH i3 KOXKHOTO BapiaHTa. AHaNi3 MPOBOIWIN 32 TAKUMH ITOKa3HUKAMU SIK BHUCO-
Ta POCIIHHH, TOBXHHA TOJIOBHOTO KOJOCA, KUTBKICTh 3€pEeH, Maca 3epHa 3 TOJIOBHOTO KOJIOCA.

OO0iKOBYBaIM 1 BUALISUIA 3MiHEHI (GOPMH Bi3yallbHO HUISIXOM OTJISAY POCIHH BIIPOJOBXK BErera-
HiiHOTO mMepiony B MOKOMIHHAX M; 1 M,. B M, mepeBipstin ycnaaKyBaHHS JAOMIHAHTHHAX MYyTalii,
OTPUMAaHHUX y TIepIIOMYy HOKOJiHHI. OTpuMaHi JaHl TOPIBHIOBAIN 3 KOHTPOJILHUMH Bapiantamu (6e3
3aCTOCYBaHHS MyTareHHUX YMHHUKIB). Pe3ynbratn 00po0ieHi MaTeMaTHIHO 3a 3arajlbHONPUHHATHMUI
MeTtoaukamu [10] 3 BUKOpHCTaHHAM NMPHUKIaIHOI KOMI F0TepHOI porpamu Excel.

OcHoBHIi pe3yabTaTtn AociaigxkeHHst. OCKIIbKY Jisl XIMIYHMX MYTarcHiB Ha KHUTTE3JaTHICTh CH-
JBHIIIE TIPOSBISIETHCS HA MOYATKOBUX €Tarax pocTy i PO3BUTKY POCIWH M, TO BUBYAIHA YYTJIUBICTH
POCJIMH 10 Mii MyTareHiB 3a BU3HAYEHHS MOJBLOBOT CXOXKOCTI 1 €Heprii MpopOoCTaHHS HACIHHS SIMEHIO
B Ta0OpPaTOPHUX YMOBAX.

3riHO 3 OTPUMAHUMH PE3yJIbTaTaMu (pHUC. 1) BCTAHOBIICHO, IO B MEXKaX Jiana3oHy KOHIIEHTparliit
myTareny I'A, y mokoJiiHHI M| iCHY€ 3aJIeXKHICTh MIXK €HEPTI€I0 MPOPOCTAHHS 1 CXOXKICTIO HACIHHS — 31
301IBLICHHSM KOHLIEHTpalii MyTareHy Ii MOKa3HUKHU 3HIKYBajich. HallBUIMiA cTYNiHB YIIKOKYBa-
npHOT 1ii HaciHHA copty Pek cmocrtepiranu npu 3actocyBanHi ['A 3 konuenTpauieto 1,0 % — eHepris
npopocTadHs craHoBwia 36,4 %, nompoBa cxoxictb — 45,0 % (mopiBHAHO 3 KOHTpojieM — 84.0-
90,0 %). Hacinns copty CBATOrop Majo BHILY CTiHKICTh 0 YHIIKOKYBaJbHOI Iii MyTareHy (€Hepris
npopoctanus 80,0-85,0 % nopiBHsHO 3 KOHTpOsEeM — 92,0-95,0 %).

Hamri mani cBiggaTth, 1m0 XiMidHI MyTareHd, MPOHUKAIOYH B KIITHHHU 3apoJKa 3 BOJOIO IIi Jac 3a-
MOYYBaHHS HACIHHSA, OJIOKYIOTh KUTTEBO BXKJIUBI (EPMEHTH Ta MPUTHITIYIOTH PIiCT 3aPOJIKOBHX KOpi-
HIiB. IX 0BXKMHA BapiloBaja y BCiX COPTIB 3aJ€KHO Bijl I03H MyTarcHy.

[Ipote, mist MyTareHy OIIHI€T KOHIICHTpAIlli HEOAHAKOBO MPOSBIJIACS Ha Pi3HUX TeHOTHMAX. Tak,
myTare ['A 1,0 % koHIeHTpamii CIPUYUHAB 3MEHIIICHHS JOBKUHH KOPIHIIB 10 55,5 MM (V-24,0 %),
y copty Cesrorop npotu 71,3 mm (V-17,9 %) na xonrpomni, a y copty Pek — no 28,4 mm (V-44,7 %)
MOPIBHSAHO 3 KOHTpodeM 58,6 MM (V-32,3 %) — Tabm. 1.

EdexTuBHicTh nmii MyTareHiB MposBIIsIacs HEOAHAKOBO 32 BUKOPHCTAHHS PI3HUX COpTiB. Tak, y
copty CBSTOrOp BHUSBIICHA 3aKOHOMIPHICTh 3HIDKEHHS JOBXXHHW KOPIHIIB 3 MiJBHILEHHSM KOHLIEHT-
pauii mytareny. EdextuBnicts aii myrareny ['A Ha HacinHs Oyna cuibHimo y copty Pek i Oyma
OLTBII TPUTHIYYIOYOIO.
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EHepris mpopoCTaHHs,
TIOTREOBA CXOKICTH, %

CeaATorop Pek

BEHepriANpopocTaHHA  OTToNhOBA CXOMKiCTh

Puc. 1. Eneprisi IpopocTaHHsA TA M0/1b0BA CXO0KiCTh HACIHHA TYMEHIO SIPOT0
copriB Cesarorop i Pek micast 06podxu myrarenom I'A, M; 2015 p.

MyTtaresu, B pik 00pOOKH HAaCiHHS, BILTMBAIOTh HE TLIBKHM Ha IMOCIBHI SKOCTI (CXOXKICTh) Ta BHIKH-
BaHICTh POCIIUH, a i Ha JIesKl KUTbKICHI O3HAaKM (BHUCOTa CTebla, JOBKUHA KOJIOCA, YHACIO 3EPEH 3 To-
JIOBHOTO KOJIOCA), 10 TICBHOIO MIPOKO TAKOK MOXE CITyTYBAaTH KPUTEPIEM IS BU3HAUCHHS Yy TIUBOCTI
COPTY JIO TIEBHOTO XIMIYHOTO MyTarcHy.

Tabnuus 1 — MiHIuBicTh 10BKHHH 3aPOIKOBHX KOPiHIIB HACIHHSI STYMeHIO siporo o6podJieHoro I'A B 1agopaTopHuX
yMoBax, 2015 p. M,

. CepenHs JOBXKUHA Lim, mum Posmax Koedimient
Bapiant L . . . .
KOPIHIIB, MM min max MIHJIMBOCT1, MM Bapiauii (V), %
Caarorop (Ykpaina)
Konrpous 2 (H,0) 71,3+£12,8 48 98 44 17,9
1,0 % TA 49,2+13,6 26 71 45 27,7
0,5 % TA 55,5+13,3 30 75 45 24.0
0,1 %TA 54,3+£15,6 35 88 53 28,7
Pek (Yexis)
Kontpouns 2 (H,0) 58,6+18,9 25 92 67 32,3
1,0 % TA 28,4+12,7 14 49 35 447
0,5% TA 45,0+12,5 20 60 40 27,8
0,1 % TA 41,5+15,8 11 72 61 38,1

V pe3ynbraTi aHami3y eJIeMEHTIB CTPYKTYPH BPOXKaHHOCTI pociuH M, (Ta01. 2) BCTaHOBJIEHO, 110
MyTareHu MarTh Pi3HOCTIIPSIMOBAHU BILTHB Ha JTOCIIPKYBaHI HAMH IMOKA3HUKH 1 MOXKYTh SIK 3MEHIITY-
BaTH ITPOSIB aHATI30BaHOI O3HAKH, TaK 1 CTUMYJIIOBATH MPOIECH POCTY 1 po3BUTKY. Tak, mist copty Pek
3a)iKCOBAaHO CTATUCTHUYHO BIpOTiJHE 301UIBIIICHHS BHCOTH pociuH Ha 6,5 cM (67,1 cM), mopiBHSHO 3
KOHTPOJIEM, 33 3aCTOCYBAaHHS CePEAHBOI KOHIIEHTpaIlil MyrareHy ['A. 3a BUCOKOI Ta HU3bKOi KOHIICH-
Tparlii MyTareHy pi3HHUIS Y BUCOTI POCIMH OyJia HEICTOTHOW. Y copTy CBSTOTrOp BHCOTa POCIIMH 3HA-
XOJIWIIacs Ha PiBHI KOHTPOJIIO.

JloB)xHHA TOJIOBHOTO KoJioca y copty Pek, 3a 3acTocyBaHHs BUCOKOI KOHIIEHTpAIIil MyTareHy, cra-
noemna 9,0 cm mpotu 8,2-8,4 cM Ha kKoHTpOi. [IpoTe 11 pi3HUIA HE ICTOTHA, HA MO BKAa3y€E CEPEIIHE
BapiroBaHHs o3HakU (V-16,4 %). BinnoBigHO KIIBKIiCTh 3€peH Y TOJIOBHOMY KOJIOCI 3HAYHO BapiroBasia
(V-20,0 %) nopiBHsHO 3 KOHTpoJieM. Y copTy CBATOrop pi3HMI 3a JOBXKHHOI T'OJIOBHOTO KOJjoca i
KIJIBKICTIO 3€pEH Y TOJIOBHOMY KOJIOCI, 33 PI3HMX KOHIIEHTpALlii MyTareHy, 0yjia HeiCTOTHOIO.
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Maca 3epHa 3 TOJIOBHOTO KOJIOCA, B CEPEIHBLOMY, ICTOTHO HE BIIPI3HSIACS Bill KOHTPOJIIO, TIPOTE
BapifOBaHHS O3HAKK OYJIO BHIIMM 32 BCiX BapiaHTiB 0OpOOKHM HACiHHA MyTareHoM y coptiB CBsiTorop i

Pek, mopiBHSHO 3 KOHTPOJIEM.

BcraHoBIIeHO, 110 3a 30UIBIICHHS KOHIICHTpAIlil MyTareHy, BCi BUBUCHI OIOMETPHYHI MOKa3HHUKH
3MIHIOIOTBCS, @ CHJIa IPUTHIYECHHS 3aJieKana BiJl KOHIEHTpaLil MyTareHy i reHOTHITy copty. Tak, yci
KOHIIEHTpaLii MyTareHy ['’A He3HAUHO BIIMBAJIN Ha €JIEMEHTH CTPYKTYpH BpOKaHHOCTI copTy CBATO-
rop. Copt Pek Oiibin 4yTIuBUi 10 [Iii MyTareHHOTO YMHHHMKA, OCKIJIBKH BHUSBJICHO BIpOTiIHI 3MIHH

MPOSIBY O3HAK.

Tabmuns 2 — OcHOBHI 6ioMeTpHYHI MOKA3HUKH sTYMeHI0 siporo My, 2015 p.

Bucora pociunu, cm

JloB)XMHA TOJIOBHOTO

KinpkicTh 3epen

Maca 3epHa 3

Bapianr KOJIOCa, CM Y TOJIOBHOMY KOJIOCI, INT| TOJIOBHOTO KOJIOCA, T
cepeHe V, % cepeHe V, % cepesHe V., % cepeHe V., %
Casarorop
KonTtposs 1 62,9431 5,0 8,4+0,8 9,7 24,6+1,9 7,6 1,540,1 7,2
Kontposs 2 62,5433 5,2 8,6+0,8 9,4 24,0+1,7 6,9 1,440,1 10,7
TA-10% 61,9+3,7 5,9 8,8+0,8 9,6 23,0£3,1 12,5 1,3+0,3 18,7
TA-0,5% 60,9+4,2 7,0 8,6+0,9 10,3 23,5419 8,2 1,440,2 17,2
T'A-0,1% 62,3444 7,0 8,1+0,9 10,7 23,4+1,5 6,6 1,540,2 13,1
Pek
KonTposns 1 60,6+4,8 7,9 8,4+0,6 7,0 20,9+1,4 10,5 1,5+0,1 10,5
Kontposs 2 59,3442 7,1 8,2+0,5 5,9 19,3£1.4 8,5 1,240,1 10,0
TA-1,0% 60,6+3,2 5,3 9,0£1,5 16,4 20,2+4.0 20,0 1,440,3 19,4
'A-0,5% 67,1+4,8 7,2 8,0+1,0 12,5 19,9+2,6 13,1 1,340,2 16,0
r'aA-0,1% 62,245,6 9,0 8,0+1,2 15,2 19,8+2,3 11,5 1,340,2 134

MerTa HalUX IOCIIKEHb MOJIsrajia B OJepKaHHI MyTallii 3 TOCIOAaPChKO KOPUCHUMH O3HAKaMHU,
TOMY MiJ 4Yac BiIOOPY MYTaHTIB KOPHCTYBAJIUCS KUIbKICHUMU O3HAaKaMU: BHCOTa cTeOjia, MOBXKHHA,
YHCIIO 1 Maca 3epHa 3 KoJioca. Y MOKOiHHS M, ipoBeieHo 00Tk 3MiHeHUX (popm (Tadm. 3).

Tabmums 3 — OcHOBHI 6ioMeTpHYHI MOKA3HUKH sTIMeHIO siporo M,, 2016 p.

Bucora pOocCianHU, CM

JIloB)XMHA TOJIOBHOTO

KinbkicTs 3epeH B roJo-

Maca 3epHa 3 TOJI0BHOIO

Bapiant KO0JIOCa, CM BHOMY KOJIOCI, LT KoJIoca, T

cepenHe V, % cepenHe V, % cepeiHe V, % cepenHe V, %
Casrorop
KonTpons 78,5+3,7 4,7 7,8+0,6 8,6 21,0£1,9 8,8 1,2+0,1 11,9
1,0/ 3/1-16 79,8+4,3 54 7,8+0,6 7,6 22,5+1,5 6,7 1,3+0,2 13,4
1,0/ 3/2-16 77,4+4.5 5,8 8,0+0,6 7,2 23,114 5,9 1,4+0,2 12,4
1,0/ 3/3-16 82,0+3,7 4,5 7,8+0,6 7,5 22,717 7,5 1,3+0,2 14,0
0,5/ 4/1-16 79,8+4,3 54 7,7+0,9 12,0 22,842,1 9,2 1,3+0,2 16,3
0,5/ 4/2-16 77,4+4.5 5,8 7,9+1,0 12,4 23,0£2,1 9,2 1,4+0,2 15,6
0,1/5/1-16 79,6£6,0 7,5 7,6+0,9 11,9 22,8+2,4 10,5 1,3+0,2 18,8
0,1/5/2-16 81,6+6,3 7,8 7,8+1,0 13,0 22,942,1 9,3 1,3+0,3 214
Pek

Konrpoms 77,7+4,5 5,8 7,5+0,4 5,9 19,1+1,3 6,7 1,240,1 12,9
1,0/8/1-16 75,1+4,1 5,5 7,8+0,8 9,7 19,2+1,3 6,9 1,4+0,2 18,2
1,0/8/2-16 74,5+4,5 6,0 8,0+0,9 10,9 19,0+1,8 9,6 1,3+0,2 17,7
1,0/8/3-16 76,5+4,9 6,4 8,4+1,2 14,0 20,3+£2,3 11,4 1,5+0,2 15,7
0,5/9/1-16 76,7+5,3 6,9 8,0+1,0 12,0 21,130 14,7 1,4+0,1 10,9
0,5/9/2-16 73,843,5 4,7 8,0+0,9 10,9 21,0+£2,9 13,8 1,4+0,2 12,2
0,1/10/1-16 71,5+4.8 6,7 8,2+1,4 17,6 20,7£1,8 8,5 1,4+0,2 14,2

Copt CpsTOrop XapakTepu3yBaBCs HAWBUIIUM IOKAa3HMKOM CTiHKOCTI IO YIIKO/DKYBAIBHOI il
MyTareHy. BusiBneHo cepeaHi 3B°s3KH, 3a TIEBHUX KOHIICHTpAIlili MyTareHy, MiX IMOKa3HUKAMH IIPHUT-
HIYEHHS TPOSBY MOCIHIKYBAHUX O3HAK 1 BUXOJOM 3MiHEHUX (popMm B M,. CiMmeit 3 1OCTOBIpHO 3MiHE-
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HOIO BHCOTOIO CTeOJ1a, TOPIBHIHO 31 CTAHIAPTOM, HE BHSABIICHO. 3a JIOBKWHOIO 1 MacO0 3epHa 3 TOJI0-
BHOTO KOJIOCA 33 CepPeIHbOl 1 HU3bKOI KOHIIEHTpALlil MyTareHy BHSIBICHO CiM’1 3 BHILM BapilOBaHHIM
[IUX O3HAK, HiK Ha KOHTPOJII.

VY copty Pek Buxin 3sminenux dhopm y M, OyB OUIBII IIUPOKUM HiXK Y copTy CBsitorop. Bumaineno
cimM’i, sIKi 32 MOKa3HUKaMH KOMITOHEHTIB €JIEMEHTIB CTPYKTYPH YPO’KalHOCTI, a e TOBKHUHA T'OJIOBHO-
r'0 KOJIOca, KiIIBbKICTh 3€peH Y FOJOBHOMY KOJIOCI Ta Maca 3epHa 3 TOJOBHOTO KOJOCa, MEPEBULIYBAIN
koHTpoIb. [Ipote, y copty Pek BuSABICHO CHIIBHHI 3B’ 30K KOHIICHTpAIi MyTareHy 3 MOKa3HUKaAMHU
MPUTHIYYBaJIBHOIO POSIBY JOCIIKYBaHUX O3HAK 1 BUXOJ0M 3MiHEHUX (opM B Mo.

BucHoBku. BusiBneno, mo micng oOpoOKKM HACiHHS MyTareHOM, POCIMHH HEPIIOTo MOKOJIHHS,
COPTIB SUMEHIO SPOTO, 3a CXOXICTIO, EHEPTi€0 MPOPOCTAHHS, MMOKA3HUKAMU POCTY 1 PO3BHUTKY Maju
BHCOKHH PIBEHD MPUTHIYCHHS, SKHUH 3A¢OUTHITOT0 3JICKUTh BiJl KOHIIEHTpPAIl MyTareHy Ta TCHOTHITY.

BcranosneHo, 1o 3a 301IbIIEHHST KOHIIEHTpAIil MyTareHy BCi KOMIOHEHTH €JIEMEHTIB CTPYKTYpH
YPpOKaltHOCTI 3MiHIOIOTHCS, CHJIa IPUTHIYCHHS 3aJICKHUTh BiJ KOHIEHTpALil MyTareHy i TeHOTHUITY COp-
Ty. 3HIKEHHS 010METPUYHUX MMOKA3HUKIB POCTY 1 PO3BUTKY POCIHH 3/1€O1IBIIIOTO 3aJICKHUTh BiJl KOH-
ueHrtpauii myrareny. Ilepen noyatkom 1000py Ha OCHOBI aHaJIi3y €IEMEHTIB CTPYKTYPU ypOXKaMHOCTI
MO’KHa BUKOPHCTOBYBATH TaKi OKA3HUKH SIK BUCOTa POCIIHH, JOBKWHA, KUTBKICTh 3€pEeH 1 Maca 3epHa
3 TOJIOBHOTO KOJIoca. PekoMeH0BaHO BUKOPUCTOBYBATH MMOKAa3HUKH MIPUTHIYCHHS MPOSBY 3a3HAYCHUX
03HaK K KPUTEPii M1 9ac IIaHyBaHHSI 00CATIB 1000py.

CIHUCOK JIITEPATYPHU

1. Apremuyxk L.I1. Bru excrio3uiii aii MyTareHiB Ha yacToTy MyTamiit o3umoi mmenui / LI1. Apremuyk, B.®. Jlorsu-
HeHKo // ®u3nornorus n 6moxumMus Ky IbTypHbIX pactenuid. — K.: Jloroc, 2003. — T.35. — Ne 3, (203). — C. 222-227.

2. Soeranto H. Mutation breeding in sorghum in Indonesia / H. Soeranto, M. Tomoko Nakanishi, M.T. Razzak // Radiio-
isotopes. —2001. — Ne 50. — P. 169-175.

3. Kozauenko M.P. ExcniepumenTanpHuii MyTarene3 B celyiekuii stumeHro: Hayk. Buganus / M.P. Kozauenko // HAAH,
IHcturyt pocnunnunTsa im. B.SL. IOp’eBa. — X., 2010. — 296 c.

4. Bacunbkiscoknit C.I1. Myrauiiina cenexuis B csitni igeit M.A. Panonopra / C.II. BacunbkiBehkuii // InayKkoBamuii
MyTareHe3 B CeNeKIii pociuH: 30. Hayk. mpaup. — bina Llepksa, 2012. — C. 30-38.

5. CeJekuiitHO-TeHETHYHI OCTIPKEHHS STYMEHIO siporo: HaykoBe Bunmanus / M.P. Ko3zauenko, O.B. Cononeuna, [1.M.
Cononeunwuii Ta iH., 3a peq. M.P. Kozauenka / HAAH, In-t pocmunammrsa iM. B.SI. FOp’eBa. — X, 2012. — 448 c.

6. Oxceom B.II. BnmuB MyTareHHMX YMHHUKIB Ha POCIMHHM M; 03uMOi HIIEHHUNi Ta HOro 3B’S30K i3 4acTOTOIO
3MmineHuX Gopm y apyromy mokominHi / B.II. Okckom // ®duzmonorus u GMOXUMUsS KyJIbTYpHBIX pacteHuid. — 2010. —
T.42. —Ne 2. — C. 153-162.

7. Hazapenko M.M. [lenpecis mix Aiero AeskuX XiMIYHMX MyTareHiB Ha mpukiani nuienuui o3umoi / M.M. Haza-
peuko, B.B. Bamienko // Bicuuk J[HITpOHNeTpOBCHKOrO AEPKAaBHOTO arpapHo-eKoHOMi4HOTO yHiBepcuTery. — Ne 3(37).
—2015.-C. 17-24.

8. Yilmaz A. The Effects of Cobalt-60 Applications on Yield and Yield Components of Cotton (Gossipium barbadense
L.)/ A. Yilmaz, B. Erkan // Pakistan J. of Biol. Sci. — 2006. — Vol. 9, Ne 15. — P. 2761-2769.

9. Huaili Q. Biological effect of the seeds of Arabidopsis thaliana irradiated by MeV protons / Q. Huaili, X. Lanming,
H. Fei // Radiation Effects & Defects in Solids. — 2005. — Vol. 160. -P. 131-136.

10. Hocnexos b.A. MeToaunka 1mosieBoro omneita (¢ OCHOBaMH CTaTUCTHYECKOH 00pabOTKH pe3ysIbTaTOB HCCIEIOBaHUN) /
B.A. loctiexoB. — M.: Arponpomu3zaar, 1985. — 351 c.

REFERENCES

1. Artemchuk, I.P., Logvy 'nenko, V.F. Vplyv ekspozycii' dii' mutageniv na chastotu mutacij ozymoi' pshenyci [The ef-
fect of exposure of the action of mutagens on the frequency of mutations in winter wheat] Fiziologija i biohimija kul'turnyh
rastenij [Physiology and biochemistry of cultural plants ], 2003, vol. 35, no. 3(203), pp. 222-227.

2. Soeranto, H., Tomoko Nakanishi, M., Razzak, M.T. (2001). Mutation breeding in sorghum in Indonesia, Radiioiso-
topes, no. 50, pp. 169-175.

3. Kozachenko, M.R. (2010). Eksperymental'nyj mutagenez v selekcii' jachmenju [Experimental mutagenesis in breed-
ing barley], Kharkiv, 296 p.

4. Vasy I'kivs'ky'j, S.P. (2012). Mutacijna selekcija v svitli idej J.A. Rapoporta [Mutational breeding in the light of the
ideas of I. A. Rapoport]. Indukovany'j mutagenez v selekciyi rosly ' n [Induced mutagenesis in plant breeding], pp. 30-38.

5. Kozachenko, M.R., Solonechna, O.V., Solonechny'j, P.M. (2012). Selekcijno-genetychni doslidzhennja jachmenju
jarogo: naukove vydannja [Breeding and genetic studies of spring barley: scientific publication], Kharkiv, 448 p.

6. Oks'om, V.P. Vplyv mutagennyh chynnykiv na roslyny M1 ozymoi' pshenyci ta jogo zv’jazok iz chastotoju zminenyh
form u drugomu pokolinni [The influence of mutagenic factors in M1 plants of winter wheat and its relationship with the
frequency of changed forms in the second generation]. Fiziologija i biohimija kul'turnyh rastenij [Physiology and biochemis-
try of cultural plants], 2010, vol. 42, no. 2, pp. 153-162.

7. Nazarenko, M.M., Vashhenko, V.V. (2015). Depresija pid dijeju dejakyh himichnyh mutageniv na prykladi pshenyci
ozymoi' [Depression under the influence of some chemical mutagens on the example of winter wheat]. Visnyk Dniprope-

95



Arpobionoris, 172017

trovs'’kogo derzhavnogo agrarno-ekonomichnogo universytetu [Bulletin of Dnipropetrovsk state agrarian-economic Universi-
ty], no. 3(37), pp. 17-24.

8. Yilmaz, A., Erkan, B. (2006). Effects of Cobalt-60 Applications on Yield and Yield Components of Cotton (Gossipi-
um barbadense L.), Pakistan J. of Biol. Sci, vol. 9, no. 15, pp. 2761-2769.

9. Huaili, Q., Lanming, X., Fei, H. (2005). Biological effect of the seeds of Arabidopsis thaliana irradiated by MeV pro-
tons, Radiation Effects & Defects in Solids, vol. 160, pp. 131-136.

10. Dospehov, B.A. (1985). Metodika polevogo opyta (s osnovami statisticheskoj obrabotki rezul'tatov issledovanij)
[Methodology of field experiment (with bases of statistical processing of research results)], Moscow, Agropromy zdat, 351 p.

Bausine KOHIEHTPALMM MyTareHa Ha X03sliCTBEHHO LIeHHbIe PU3HAKH T'eHOTHIIOB SIYMeHSl IPOBOI0

B.S1. Cabagnn

N3ydeHo BIMsHME KOHIEHTPALUMKU MyTareHa rupOKCHIIaMUH Ha MOKa3aTeal KOMIIOHEHTOB YPO>KalfHOCTH, BCXOXKECTH U
SHEPTUH IpopacTaHus B M; MOKOJICHUU PACTCHUIl STIMEHS SPOBOTO, a TAKXKE YaCTOTHl M3MEHEHHHBIX (hopM B M,. OTMedeHO
CYILIECTBEHHOE BJIIMSHUE KOHIICHTPAIIMYA MyTareHa Ha BCXOXKECTh CEMSIH STYMEHS SIpOBOTO B 3aBUCHUMOCTH OT I'€HOTHIA. Y CTa-
HOBJICHO, YTO CHH)KCHHUE OMOMETPUYECKUX TOKa3aTeIe pocTa U Pa3BUTHUS PACTCHUH B OCHOBHOM 3aBHCUT OT KOHLIEHTPALIUH
MyTareHa. BbIsSBICHBI CHIIBHBIC M CPEIHHUE CBSI3U 32 ONPEISIICHHBIX KOHIICHTPALMH MyTareHa MeKIY MOKa3aTeJIIMUA yrHETe-
HUSL TIPOSIBJICHHS U3yYaeMbIX IIPU3HAKOB U BBIXOJOM M3MeHEHHBIX popM B M,. YcranosneHo, 4to 6osee nHOOPMaTHBHBIMU
Ha IIepBOM JTalle SBIISIIOTCS BCXOXKECTh U BBDKHUBAEMOCTb, a 10 pe3yJbTaTaM CTPYKTYPHOI'O aHajli3a — BBICOTA pacTEHU,
JUTMHA TJIaBHOTO KO0JIOCA, KOJIMYECTBO 3epeH B INIaBHOM KOJIOCE, Macca 3epHa C IJIaBHOro Kojoca. PekoMeH10BaHO HCIIOIIB30-
BaTh M0Ka3aTeIM YTHETCHHSI YKa3aHHBIX PU3HAKOB B KAUECTBE KPUTEPHEB MPH IJITAHUPOBAHUU 00HEMOB OTOOPA.

KuloueBble cjioBa: ssUMEHb SIPOBOM, MMIAPOKCUIIAMMH, KOHIEHTPALMs, SHEPTUs MPOPACTaHUs, BCXOXKECTb, 3apOblllie-
BbI€ KOPEILKH, XO31HCTBEHHO LIEHHbIE TpU3HaKu, M, M, nokoseHue.

The effect of the concentration of the mutagen on spring barley genotypes economic characters

V. Sabadyn

Determination of optimal doses and mutagens concentrations providing the maximum amount of useful mutations is an
essential element of research. Therefore, an important step in genetic-breeding work is the study of the physiological effects
on M1 crops growth and development and determination of the degree of mutagens toxicity, the establishment of optimal
and critical doses, reaction of specific genotypes to mutagenic action for the purpose of rational use of minimum sampling of
the source material with maximum efficiency of the obtained results.

The aim of the research was to determine the influence of the concentration of mutagen in M; crops generation of spring
barley on the performance of the germination energy, seeds germination, length of embryonic roots. To determine the effect
of concentration of mutagen and genotype on the formation of economically valuable traits in M, M, generation.

The study material was varieties of spring barley Svyatogor (Ukraine) and Pek (Czech Republic). The experiments were
carried out in 2015-2016. Spring barley variety seeds were soaked in a solution of hydroxylamine mutagen at a concentration
of 1.0; 0.5 and 0.1 %, and in water, the exposure time was 18 hours. For control 1 we took dry seeds, for control 2 — seeds
soaked in water.

The effect of chemical mutagens on the viability is more pronounced at the initial stages of plant growth. We examined
the criteria of the crop sensitivity to the mutagens: field germination and germination energy of barley seeds under laboratory
conditions.

According to the results obtained, indexes of crops germination and sprouting decreased with increasing concentration of
mutagen. The highest degree of the damaging effect was observed under applying hydroxylamine at the concentration of
1.0 % in Pek variety — germination energy was 36.4 %, sprouting — 45.0 % (compared to the control — 84.0-90.0 %).
Svyatohor variety revealed a higher resistance to the damaging effects of the mutagen (germination energy 80.0-85.0 % com-
pared to the control — 92.0 -95.0 %).

Our data indicate that chemical mutagens penetrating into the cells of the embryo with water when the seeds are soaked, inhibit
vital enzymes and inhibit the growth of embryonic roots. The effect of the same mutagen was manifested differently in different
genotypes. Hdroxylamine mutagen at 1.0 % concentration caused a decrease in the length of the roots up to 55.5 mm vs 71.3 mm in
control in Svyatohor variety. In Pek variety roots length reduced to 28.4 mm compared to the control (58.6 mm).

The activity of mutagens was not the same in different genotypes. Decrease in roots length was observed in Svyatohor
variety with the increase in mutagen concentration. The activity of the mutagen hydroxylamine was stronger in Pek variety
and had the highest degree of inhibitory action.

Mutagens affect some quantitative traits (stem height, length of spike, number of grains from the main spike) in M;
which is the criterion of sensitivity of varieties to a particular chemical mutagen. It is found out that with increased concen-
tration of mutagen all changes all indicators, the strength of the suppression depends on the concentration of mutagen and
genotype. All concentrations of hydroxylamine mutagen influenced by the elements of the structure of Svyatohor variety
crops insignificantly. Pek variety is more sensitive to mutagenic factors, significant changes of signs are revealed.

It is found out that the decrease of biometric indicators of crops growth and development depends mainly on the concen-
tration of the mutagen. Strong and medium relation of certain concentrations of the mutagen and indicators of the studied
traits inhibition and the yield of modified M,forms are revealed.

It is found out that germination and survival rates are informative in the first stage while in the structural analysis results
important areplant height, length of main spike, number of grains in the main ear, grain weight of main ear. It is recommend-
ed to use indicators of depression of these signs as a criteria when planning the volumes of the selection.

Key words: spring barley, hydroxylamine, concentration, germination energy, germination rate, embryonic roots, valua-
ble traits, M;, M, generation.

Haoitiwna 10.05.2017 p.
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SWITCHGRASS SEEDS RISING INCREASE

BukiazneHo pe3ynbTaTi JOCHTIPKeHD 3 epEKTHBHOCTI MiIBUILIEHHS SHeprii MPOPOCTaHH Ta CX0XKOCTI HACIHHS IpOca JIo-
30BUJIHOTO TIPU COPTYBaHHI HOTO 3a IIUTOMOIO Macolo. JIoBEIeHO, 1110 32 OCHOBHOT'O COPTYBaHHS IIPH BiJNOBIIHOMY PEXHUMI
po6OTH MHEBMAaTHYHOTO COPTYBAIBLHOTO CTOJIY SHEpPrisi IPOPOCTAHHS Ta CXOXKICTh HACIHHS, SIKE MaJIo Iii MOKa3HUKU Ha PiBHI
77-78 % nigsuiyBanucs Ha 10 %. [ToBTopHE COPTYBaHHS HACIHHS, IO HAAXOIIIO B MPOMIXKHY (PaKIiio Ta BIAX0OIH 3a0€3-
[EYMIIO OTPUMAHHS IiJIrOTOBJICHOIO HACIHHS 3 CHEPIi€r0 MPOPOCTAHHS i CXOXKICTIO TAKO XK, SIK i 32 OCHOBHOT'O COPTYBaHHS
— 87 %. Ilpu upOMy BUXiJ| MIATOTOBICHOTO HACIHHS 31 cX0xkicTio 87 % 30utbmmBCes 3 53,9 1o 78,6 %. Y mporeci 10CiipKeHb
BCTQHOBJICHO ONTHMAJIBHUHA PEKUM POOOTH MHEBMATHYHOTO COPTYBAJIBHOTO CTOJY SIK JUIi OCHOBHOIO, TaK i MOBTOPHOTO
COPTYBaHHSI.

KurouoBi ciioBa: cxoxicTb, peskUM COPTYBaHHS, IPOCO JIO30BU/IHE, HACIHHS.

Introduction. Switchgrass (Panicum virgatum L.) — is an upright heat-loving plant growing in
prairies and looks like a bush cereal [Hivrych O.B. et al., 2011]. Switchgrass can be used as a feed-
stock for biomass energy production, as ground cover for soil conservation, and to control erosion,
for forages and grazing, as game cover, and as feedstock for biodegradable plastics. It can be used
by cattle farmers for hay and pasture and as a substitute for wheat straw in many applications, in-
cluding livestock bedding, straw bale housing, and as a substrate for growing mushrooms.
Switchgrass has been researched as a renewable bioenergy crop since the mid-1980 s, because it is a
native perennial warm season grass with the ability to produce moderate to high yields on marginal
farmlands. It is now being considered for use in several bioenergy conversion processes, including
cellulosic ethanol production, biogas, and direct combustion for thermal energy applications. The
main agronomic advantages of switchgrass as a bioenergy crop are its stand longevity, drought and
flooding tolerance, relatively low herbicide and fertilizer input requirements, ease of management,
hardiness in poor soil and climate conditions, and widespread adaptability in temperate climates. In
some warm humid southern zones. The energy inputs required to grow switchgrass are favorable
when compared with annual seed bearing crops such as corn, soybean, or canola, which can require
relatively high energy inputs for field operations, crop drying, and fertilization. Whole plant herba-
ceous perennial C4 grass feedstocks are desirable biomass energy feedstocks, as they require fewer
fossil energy inputs to grow and effectively capture solar energy because of their C4 photosynthetic
system and perennial nature. One of the basic advantage of using switchgrass over corn as an etha-
nol feedstock is its cost of production is average about 1/2 that of grain corn, and more biomass en-
ergy per hectare.

Analysis of recent research and publications. The crop has been cultivated in Ukraine for not so
long, and therefore it has not been studied properly yet. It is used as a lignocellulosic crop in the US
for growing biomass and is aimed to produce bioethanol. There are about 11.3 million h of degraded
lands in Ukraine which are not efficient for cultivating crops on. Thus, growing switchgrass to pro-
duce solid fuels is topical [Moroz O.V. et al., 2011].

Switchgrass is known to be reproduced by seeds and rhizomes though seeds reproduction is the
best. Its seeds are of relatively small size with high dormancy level, especially immediately after har-
vesting, owing to wild plants adaptation to possible adverse soil and weather conditions. That is why

© Karpuk L., Vachniy S., Krykunova O., Pavlichenko A., Doronin V., Kravchenko Yu., Doronin V.,
Polishchuk V., 2017.

97



Arpobionoris, 172017

much of the total seed mass is in a state of organic tranquility, which can last for one, two, three years
or longer for each seeds party. In this situation, seed germination could have made only 5%. The tran-
quility condition can be broken in different ways, but most of them are based on creating stressful
conditions during seed germination or prior to it in the pre-sowing treatment by its scarification [ISTA,
1999], soaking seeds or their cooling or pre-warming [2003] as well as treatment with special equip-
ment. Easier, and thus more affordable for producers, ways to improve the seed quality are sorting by
their aerodynamic properties and specific gravity which can be possible even in seed farms where the
sorting machines are available.

We have found out that sorting switchgrass seeds by their aerodynamic properties is an effi-
cient way. Even at the speed of 5.8 m/sec. in the air aspiration channel the seeds germination in-
creased by 12 %, and the weigh of 1000 pieces — by 3.1 times as compared with the control [Do-
ronin V.A. et al., 2013].

Our study aimed to examine the efficiency of improving the crop seed quality in its sorting by spe-
cific weight in two stages. The basic sorting selects seeds with high germination, but the seeds that fell
to the medium fraction and wastes were sent to re-sorting (gradual) with the change in pneumatic sort-
ing table mode.

Sorting seeds by their specific weight also revealed positive results. Seeds germination increased
from 50 to 79-88 % under that sorting mode, though the germination rate of the seeds sent for re-
sorting made 73 %, and for the treated seed it made 57.5-61.5 % [Doronin V.A. et al., 2014]. That is
why the aim of our research was to study the efficiency of improving the quality of the crop seed un-
der its sorting by specific weight in two stages. Basic sorting involves removing high germination rate
seeds while the ones that get into the medium or wastes fraction and are sent for re-sorting (gradual)
with the change in pneumatic sorting table mode.

Materials and methods. The study was conducted at Bioenergetic Crops and Sugar Beet Institute
of the Ukrainian National Academy of Agrarian Sciences (BCSBI NAAS) during 2014-2016. Moroz-
ko seed variety listed in the Register of plant varieties suitable for cultivation in Ukraine was used in
the experiments. The seeds were grown in Yaltushkivka experimental breeding station of Sugar Beet
Institute of the Ukrainian National Academy of Agrarian Sciences after the initial clearing. Seeds sort-
ing were performed on laboratory pneumatic sorting table produced by "Vestrub" enterprise by chang-
ing the pneumatic table working surface inclination cross angle and oscillation frequency change from
425 to 440 oscillations per minute. The selection of average samples to determine the seed sowing
qualities was conducted in accordance with the current standard [ISO 4138-2002]. Seed germination
and rising were determined by the method developed by Bioenergetic Crops and Sugar Beet Institute
of NAAS [Doronin V.A. et al., 2014]. Statistical analysis of the experimental data was carried out by
the methods of variance and correlation analysis described by B.S. Dospyehov [1985] with applying
appropriate software.

Results and discussions. The research has found out that the basic (first) quality seed sorting by
germination and rising energy of 78 % by their specific weight provided 10 % increase in theses indi-
ces as compared to the control (Table. 1).

However, good germination seeds fell to the medium and wastes fraction and these seeds could be
separated in the re-sorting. Germination and rising energy of seeds fallen into the medium fraction and
wastes were — 84-85 % and 75-76 % respectively. To achieve positive results we changed the mode of
pneumatic sorting table in seed re-sorting.

Sorting the seed fallen into the medium and wastes fraction under minor change in sorting tables
mode provided obtaining prepared seeds with germination and rising energy of germination of 87 %.
This mode of sorting seeds fallen into the medium and wastes fraction care provided not only in-
creased seed germination and rising energy, but obtaining additional amount of prepared seeds as well
(Figure 1).

Thus, the output of prepared seeds under basic sorting was 53.9 %, while under second sorting
we obtained additional 24.7 % of high-quality seeds from the fallen into medium and wastes fraction
out, in addition, which provided increase in prepared seeds output up to 78.6 %.

The research has defined the optimal mode of pneumatic sorting table performance under sorting
switchgrass seeds with good quality. The declivity angles in pneumatic table working surface at the
first basic sorting should be as follows: 2.0° — longitudinal, 0.5° — transverse, while at re-sorting they
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were as follows: 2.5° — longitudinal, 0.5° — transverse. Air speed should ensure even coating of the
pneumatic table working surface with seeds which affects the quality of sorting by specific gravity.
Sorting seeds according to these parameters under the oscillation frequency of the pneumatic table
working surface of 440 oscillations per minute provided a significant increase in seed germination and
rising as compared to the control (no sorting) in both basic and re-sorting. Re-sorting the seeds which
fell into the medium fraction and wastes under this mode of sorting ensured obtaining prepared seeds
with the same germination and rising energy of germination as for the main sorting — 87 %. However,
the seed that fell in the medium fraction and wastes had, respectively, 70-74 % and 18-50 % of germi-
nation and rising.

Table 1 — Switchgrass seed quality depending on the mode of sorting by specific weight (average for 2014-2016)

Ne Variant — mode of sorting Seed category Rlsmg(yeo nerey. Germination, %
Basic sorting
2 |Control — without sorting 77,0 78,0
Longitudinal angle 2.00, transverse 0.50, frequency Prepared for sowing 87,0 88,0
3 |oscillations of the working surface of pneumatic  |Intermediate fraction 84,0 85,0
table 440 oscillations per minute Waste 75.0 76,0
4 | Seeds sorting that fell to the intermediate fraction and waste after the main sorting
Longitudinal angle 2,5°, transverse 0,5°, frequency Prepared for sowing 87,0 87,0
5 |oscillations of the working surface of pneumatic Intermediate fraction 70,0 74,0
table 440 oscillations per minute Waste 18.0 50,0
6 LIDOS general 1,8 1,8
7 LID 05 basic sorting 055 0’5
8 LID 05 re-sorting 1,3 1,3
W Basic treatment O Posttreatment
60 53,9
S
°. 50 -
D
o 40 -
"
o
o 30 24,7
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Figure 1. Seeds output depending on the modes of sorting by specific weight
(average for 2014-2016).

Conclusions. It is advisable to conduct repeated sorting of the seeds fallen to medium fraction
and waste while sorting switchgrass seed with germination capacity of 77-78 % by their specific
weight. This will provide additional quantities of sowing prepared seeds — up to 25 % with germina-
tion capacity of 87-88 %. The optimal mode of the pneumatic sorting table performance in sorting
good quality seeds are: pneumatic table working surface declivity angles under the main sorting
should be as follows: 2.0° - longitudinal, 0.5° — transverse; under re-sorting it should be 2.5°— longi-
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tudinal, 0.5° — transverse, the working surface frequency fluctuations — 440 oscillations per minute.
Air speed should range within the limits ensuring seeds uniform coating of the pneumatic table
working surface.
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IloBbIIeHUE BCX0KECTH CEMSH IIPOCA J1030BHIHOIO

JL.M. Kapnyk, C.II. Baxuuii, E.B. Kpukynosa, A.A. IlaBiimyenko, B.A. /loponnn, }0.A. Kpasuenko, B.B. /lopo-
HuH, B.B. [Tosmmyk

N3noxeHbl pe3ylnbTaThl McClIeN0BaHUH 110 3()(EKTUBHOCTH IOBBILICHUS SHEPIHMM NPOPACTAHHS M BCXOXKECTH
CeMsH Ipoca JIO30BUJHOTO NPHU COPTHPOBAHUU €T0 MO yJAeIbHOH Macce. Jloka3aHO, 4TO MPU OCHOBHOM COPTHPOBA-
HUH, TIPA COOTBETCTBYIOLIEM PEXHMME PabOThl MHEBMAaTUYECKOTO COPTHPOBOYHOTO CTOJIA, SHEPTHUA MPOPACTaHHS U
BCXOXECTh CEMsIH, KOTOpbIe UMENHU 3TH MoKa3aTeau Ha ypoBHe 77-78 % moseimanuck Ha 10 %. IloBTopHas copTu-
POBKa CEMSsH, UTO IOCTYINAJIO B MPOMEXKYTOUHYIO (PAKIUIO U OTXOABI, 00SCIEUNBAIIO MTOIYICHHE MTOATOTOBIECHHBIX
CeMsH C SHeprueil mpopacTaHus U BCXOKECTHIO TaKOH ke, Kak U B OCHOBHOU copTupoBke — 87 %. IIpu 3TOM BBIXO[
IIOJTOTOBIICHHBIX CEMSH CO BCX0XkecThio 87 % yBenuuuincs ¢ 53,9 no 78,6 %. B nponecce uccinenoBaHuil yCTaHOB-
JIeH ONTHMAaJbHBIH peXUM pabOTHl MHEBMATHUECKOT'O0 COPTHPOBOYHOTO CTOJNA KaK I OCHOBHOHM, Tak M IIOBTOPHOI
COPTHUPOBKHU.

KnroueBble c10Ba: BCXOXKECTh, PEXKUM COPTUPOBKH, ITPOCO JIO30BUIHOE, CEMEHA.

Switchgrass seeds rising increase

L. Karpuk, S. Vachniy, O. Krykunova, A. Pavlichenko, V. Doronin, Yu. Kravchenko, V. Doronin, V. Polishchuk

The article presents the results of research on improving the efficiency of switchgrass seed germination and rising in its
sorting by specific weight. It has been proved that in the main sorting, under appropriate pneumatic sorting tables mode, seed
germination and rising rates which made 77-78 % increased by 10 %. Re-sorting the seeds, which fell to the medium fraction
and waste ensured obtaining prepared seed with germination and rising energy equal to that of the main sorting — 87 %. Pre-
pared seed yield with 87 % rising increased from 53.9 to 78.6 %. Optimal operation of pneumatic sorting tables for both basic
and re-sorting has been found out during the studies.

Key words: germination, mode of sorting, switchgrass, seed.

Haoitiwna 10.05.2017 p.
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Kumomupcokutl HAYIOHATbHUL A2POEKOIO2IYHUL YHIgepcumem
MEJIBHUYYK A. O., kauj. c.-T. HayK

Tuemumym cinvcokoeo eocnodapemea Honicess HAAH Yipainu

BIIJ/IMB BIOJIOI'TYHUX IIPEITAPATIB HA PO3BUTOK MIKO3IB
TA YPOXKAWHICTB ITPOCA B ITOJIICCI YKPATHA

B ymoBax Iomices Ykpainu Bopogosx 2013-2015 pp. npoBeneHo 00CTeKEHHs MOCIBIB poca Ta BCTAHOBIICHO 1X (iTo-
caHITapHUii cTaH. Bu3HaueHo HaWOIIbII MOMIUPEHI MIKO3U KyJABTYPH 1 BiI3HAYEHO 1X PO3BUTOK B MOCiBax: Oypoi IIIMHCTOC-
Ti B Mexkax 4,8-9,2 %, nipuxyimsipiosy 3,4-4,8 i kopeneBux ramieit 6,5-13,2 %. JlociipkeHO BIUIHB 010JIOTIYHHX IpernapariB
(Arar-25 K, T. ic.; biokommieke-BTY, p.; ['yarcus, p.; [IceBnobakrepin-2, B. p.; @iTonwmn, p.) Ha pO3BUTOK IPUOHUX XBOPOO
Ipoca Ta BU3HAYEHO iX e()eKTUBHICTH. Y CTaHOBJIEHO, 1[0 JBOPA30Be 3acTocyBaHHS (Ha 29 Ta 60-My eTamax po3BUTKY KyJIb-
Typu) IlceBnobakrepiny-2, p. 3abe3mnedye HaWBHUILY TEXHIYHY €(EKTHBHICTh BiJ MIKO3iB, 1[0 JO3BOJISIE 30€PErTH ypoxail Ha
piBui 0,34 1/ra.

Kurouogi citoBa: npoco, Miko3u, 0ioJI0TiuHi mpenapaTy, TexXHidyHa eeKTUBHICTD, YPOXKANHHICTD 3epHa.

IocranoBka npo0semu. [linBuieHHs piBHA epeKTUBHOCTI BUPOOHUIITBA 3epHA € HAWBAXKIIMBIILIUM
3aBJIaHHSIM CLTBCHKOTO TOCIIOAAPCTBA, Bill PILlIEHHS SIKOTO 3aJISKUTH MTPOJOBOJIbYA Oe3neka Kpainu [1].

HaiimommpeHinmoro Kpyn’ sStHOIO KyJIBTYPOIO y CBITI Ta YKpaiHi € MPoco, 3epHO SKOTO BiI3HAYAETh-
Csl BUCOKHMMH XapYOBHMH i KOPMOBHMH SKOCTSIMH, Ma€ BaXJIMBY MPOJOBOJIBYY Ta MPOMICIOBY IliH-
HIiCTb. [3 MIoHa BUPOOIAIOTH MPOIYKTH AIETUYHOTO Ta AUTsHOro XapuysaHHs [2, 3]. [Ipote yacrte He-
JOTPUMAHHS TEXHOJIOT11 BUPOIIYBAHHS IPOca 1 HETOCKOHAIICTD i1 €JICMEHTIB MMPU3BOIUTE O MacOBO-
T'O TIOIITUPEHHS Ta PO3BUTKY B MTOCiBax 30YIHHUKIB TPHOHUX XBOPOO, 10 3HIKYE YPOKAWHICTD 1 TKOCTI
3epHa KYJbTYpPH.

Arpapii nIpoTSIroM 0CTaHHLOTO JECATHPIYUS 3aCTOCOBYIOTH IHTCHCHBHI TEXHOJIOTIi BUPOIITYBaHHS
Ipoca, HOBITHI MpeMnapaTH IS 3aXUCTY POCIUH i CTUMYJIATOPH POCTY 3 METOIO KOHKYPYBaHHS B 00CsI-
rax BUPOOHMIITBA 3epHA Ha BHYTPIIIHBOMY Ta 30BHIIIHIX PHHKaxX. SIK HACHiJOK, HAAMIpHA XiMi3allis
MOPYIITY€E eKOJOTTYHNHN OallaHC Y PUPO/Ii, TPU3BOASYU IO HEBTIITHUX HACIIKIB JIJIS HABKOJUIITHBOTO
cepenoBuiia. ToMy, OTHIEIO 3 BOKIMBUX YMOB ITiIBHIICHHS BPOXKAI0 1 OTPUMAaHHSI BHCOKOSKICHOTO
3epHA 3AIHAIIAETHCS 3aCTOCYBAHHSI €KOJIOTTYHO OE3MEeYHMX 3acO0iB IS 3aXUCTY POCIUH BiJl IITKiTH-
BUX OpraHi3mis [4, 5, 6].

AHaJji3 ocTaHHiX gocaixKkens i myOaikamiii. [IpoGiemamu 3aXUCTy CiTBCBKOTOCTIONAPCHKUX KY-
TBTYp 3aiiMaucs 0araTo BITYM3HSIHHUX Ta 3apyOiKHUX BUeHUX, 30KkpeMa [.M. Jlemuak, C.B. /loBrans,
C.B. Perbman, C.M. babuuy, I'.I1. Ko3zak, T.I. I'yk, L. Korsten, W. Elmer, J.R. Lamichhane Ta 6araro
inmmx. [IpoTe, 3BaXkaroun Ha CTPIMKHM PO3BHTOK HAYKOBO-TEXHIYHOTO MPOTPECY, 3’ ABISIOTHCS HOBI-
THI aKTyaJIbHI MIXO0IU Y 3aXUCTI CLTHCHKOTOCIIONAPCHKHUX KYIBTYP Bifl IIKIJTHBUX OPTaHi3MiB.

B yMoBax opraHiuHOTO BUPOOHHUIITBA OJHAM i3 HAWOUTBIIT IMEPCIICKTUBHUX METOIIIB PETYIFOBAHHS PO-
3BUTKY Ta MOIIUPEHHS MiKO3iB € Oi0JIOTIYHUH, 10 Tepeadavyac BUKOPUCTaHHS IPenapaTiB Ha OCHOBI JKH-
BHX OPTaHi3MiB 1 IPOMYKTIB iX KHUTTEMISUTLHOCTI Ta 3a0€31edye oepyKaHHsI €KOJIOTIIHO YHCTOI IPOYKIIIL.

BuxopucTtanHs B CydacHHX TEXHOJIOTISX MIKpOOIOJOTIYHMX MpenapariB JAO3BOJISE ITiIBUIITUTH
CTIMKICTh POCIHH 10 (DITOMATOTEHIB, YPOXKalHICTD Ta SIKICTb MPOAYKIIii, 8 TAKOX CIIPUSE O3JO0POBJICH-
HIO arpoIICHO31B BiJ| IIKIIJIMBOI Jil XiMIYHUX pedyoBuH [1, 2, 6, 8]. MexaHi3MaM# TO3UTHBHOTO BILIUBY
acoliaTUBHUX pu3ochepHUX Ta eHA0(PITHUX OakTepiil Ha pociauHU € ¢ikcalis aTMOCHEPHOTO a3oTy,
MPOJYKYBaHHS OiOJIOTIYHO aKTHBHHX PEUOBHH, aKTHBI3allisl CIIO)KMBAHHS KOPIHHSAM ITOKHUBHUX €Jle-
MEHTIB, 010KOHTPOJIb (PITONATOTeHIB Ta IHAYKYBaHHS CUCTEMHO] CTiliKOCTi pociuH [6-8].

MeTor0 nOCTKEHb OyJI0 BCTAHOBUTH BIUIMB CyJaCHHUX OI1OJIOTIYHUX TperapariB Ha PO3BHUTOK
30yIHUKIB XBOPOO TpHOHOI eTioorii i popMyBaHHS yposkaitHoCTi 3epHa mipoca B [lomicci Ykpainm.

Metonuka gociimkenb. [lompoBi mociinu npoBogwian ynpoxosx 2013-2015 pp. Ha mociBax
mpoca copty Muponieceke 51 B ymoBax mocaigaoro noiis ICT Tlomices HAAH Vkpainu (Kopocten-
ChKHH paiioH JKUTOMUPCHKO1 0071aCTi).

© Kmouesuu M. M., Ctroasp C. I, 2017.
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Cxema Jociimy BKJTIOYAa BapiaHTH: KOHTPOIb (00poOka Bomoro); Arar — 25 K, 1. mc.; biokomn-
nexc-bTY, p.; 'yancun, p.; [lceBnobakTepin-2, B. p.; @itouun, p.

[pyHT HOCHIJHUX OiISHOK IEPHOBO-TIA30JUCTHH TJICIOBATHH CYIHINAHUM i3 BMICTOM T'yMyCy
1,27 %, 3aranbHoro a3oty — 0,064 %, pyxomoro dhochopy — 8,4, ooMinHoro kaiito — 10,1 mr/100 rpy-
Hty, pH con. — 5,0, rigponiTnyHa KUCIOTHICTS — 2,25 Mr.-ekB./100 T IpyHTY.

3akmagaHHs MOJHLOBOTO JTOCIITY 3AIMCHIOBANIN 32 3aralIbHONPUHHATAMU MeTonukaMu. Po3mip 00-
JMKOBUX JIHOK — 25 M”, IOBTOPHICTh — 4oTHpUpa30Ba. OGIPHCKYBAHHS [OCIBY IIPOBOAMWIN Ha 29 Ta
60 eramax po3BUTKY pociuH (3a mkajiaoww BBCH [9]). O6miku XBopoO pociivH mpoca 3aiHCHIOBAIH 3a
Metoaukoro B. II. Omemtotu [10]. Cratuctuuny oOpoOKYy OTPUMaHUX EKCHEPUMEHTAIBHHUX JaHUX
3MIMCHIOBATIM METOMIOM IHCIIEPCIHHOTO Ta KopensliiHoro aHamizy 3a b. O. /focnexoBuM i3 momomo-
TO0 IPUKJIATHAX KOMII FOTepHUX Tporpam [11].

OcHoBHi pe3yabTaTH a0cHiIKeHHs. BcTaHoBieHO y nociBax mpoca rpubHi xBopoou: Oypy miis-
MUCTICTh  (Pyrenophora chaetomioides Sreg. (anamopgpa Helminthosporiu mpanici-miliacei
Nisicado.)), nipukymspios (Piricularia grisea Sacc.), 3Buuaiiny i y3apio3Hy KOPeHEBY T'HUJIb (IpuOH
pony Helminthosporium spp. i Fusarium spp.), ki HaOyBaJi 3HAYHOTO PO3BHUTKY 1 IIKIJTUBOCTI
BIIPO/IOBXX POKiB IPOBEJCHHS OOJIIKiB.

BigznadeHo 3MeEHITICHHS PO3BUTKY MIKO3IB 3aJIEKHO BiJl 3aCTOCYBaHHS O10JIOTIYHUX IIperapartiB:
Oypoi msMucTocTi — Bix 9,2 no 4,8, mipukyisapiosy — Bia 4,8 10 3,4 Ta KOpeHeBUX THUICH Big — 13,2
10 6,5 % (puc. 1). HaiiBummii po3BUTOK XBOpoO Bij3HAYEHO HA KOHTPOJIBLHOMY BapiaHTi, A€ ypaKeHHS
OypoI0 IIAMHUCTICTIO CTaHOBUIIO 9,2 %, mipuKkyisapio3oM — 4,8 % Ta KopeHeBUMHU rHWIAMU — 13,2 %.
3a BUKOpUCTaHHA npenapaTy IlceBnobakTepiH-2, B. p. POCIMHH MPOCa HalMEHIIE ypaKyBalucs Oy-
poto ruaMucTicTio (5,1 %), mipukynsapiozom (2,9 %) ta kopeneBuMu THUIIME (3,7 %).
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l(((;)g ngn; Arar -25K, | BiokomIuiek Fvarc TIceBnoOaxkT bito
N T. IIC. c-bBTVY, p. Yyancu, p. epiH-2, p. 1rounz, p
BOJIOKO)

O0ypoi IIIMUCTOCT1 92 5,1 8 7,5 4.8 73

O nmipuxynspiosy 4,8 3,7 43 4 34 4,1

B KOpeHeBUX THUIIEH 13,2 7,7 11,3 8,1 6,5 10,8

Puc. 1. Po3BuTOK MiK03iB IIpOca 3a71€:KHO BiJ 3aXHCTy nociBiB
6ionoriunumu npenapartamu, 2013-2015 pp.

BcranoBneHo TexHiUHy eeKTUBHICTH 0i0JOT1YHHMX IpemnapariB Bi Oypol IUIIMHCTOCTI Ha DiBHI
13,0-47,8 %, nipukynspiosy — 10,4-29,2 i kopeneBux ramneit — 12,1-50,8 % (tadm. 1).

Tabmuns 1 — Texniuna edeKTHBHICTB 3acTOCyBaHHS 0i0I0riYHNX MpenapaTiB /15 3aXHCTy NOCiBiB mpoca Bix Miko3iB,
2013-2015 pp.

Bapiant Hopwma Butpatu TexniuHa eeKTUBHICTb Bifl, %
npenapary, a/ra | Oypoi INISIMHCTOCTI MPUKYISIPio3y KOPEHEBUX THUIIEH
Arat-25K, T. 11C. 30 424 22,9 41,7
Bioxomruiekc-BTVY, p. 0,6 13,0 10,4 14,4
['yancus, p. 6,0 29,3 16,7 38,6
IceBnobaxrepin-2, B.p. 0,5 47,8 29,2 50,8
Ditonwm, p. 0,6 20,7 14,6 18,2
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TexniuHa eQeKTHUBHICTD 3acTOCYBaHHs Oionpenapary Ilcemodakrepin-2, B. p. 0,5 n/ra Ha mociBax
BiJ XBopoO Oyia HaiiBuIIo0 i ctanoBmia 29,2-50,8 %. Ilpenapat Mae 3aXUCHI BIaCTUBOCTI KyJIbTYpH
BiJI MiKO3iB, pPICTCTUMYIIIOIOUY 3/IaTHICTh, CIIPUSE PO3BUTKY MOTY>KHOT KOPEHEBOI CUCTEMH, CTIMKOCTI
JI0 BIUIATAHHS Ta 3a0e31euye 30UThIICHHS BPOXKAL0.

Huspkoro TexHIYHOIO eeKTUBHICTIO Y 3aXHCTI KYJAbTYPH BiJl MiKO3iB IIpoca XapakTepu3yeTbes Oi-
onoriunmii npenapat biokommiekc-bTY, p. — Ha piBHi 10,4-14,4 %.

Bigomo, 110 OCHOBHHIM ITOKa3HUKOM €(PEeKTHBHOCTI 3aXHCTY IOCIBIB BiJl MiKO3iB, Y TOMY YHCII 3a
BHUBYCHHS [Tii 010JIOT1YHHX TIpETIapaTiB, € PIBEHD 30€pEKEHOTO BPOXKAIO.

BcranoBneHo, o0 MakcUMaibHy peallizalilo MPOAYKTHBHOCTI 3a0€3MeUnIOo 1BOpa30Be OOMPHUCKY-
BaHHsI MOCIBIB TpenaparoMm llceBmobakTepin-2, B. p., 3 HopMoro Butpatu 0,5 i/ra, Mo 1an0 MOXKIIH-
BICTh onepkatu Bpoxait Ha piBHI 1,39 1/ra, mo Ha 0,34 T/ra a6o 32,4 % Oinpine, HIX HA KOHTPOII
(Tadm. 2).

Tabnuns 2 — Bniiue 06po0ku nociBy 6ionpenapataMu Ha ypoxkaiiHicThb 3epHa npoca, 2013-2015 pp.

. YpoxaiiHicTs, T/Ta
Bapiant

cepenHs T/ra %
KonTpons (06pobka Bomoro) 1,05 - -
Arar-25K, T. mic. 1,32 + 0,27 +25,7
Biokomruiekc-bTVY, p. 1,15 +0,10 +9,5
I'yancum, p. 1,26 +0,21 +20,0
[ceBnobakTepin-2, B. p. 1,39 + 0,34 +32,4
Ditonmy, p. 1,20 +0,15 +14,3

HIP s 0,16

VY BapiaHTi mociiay, ae mociBu oOnmpuckyBaiu npemnaparoM biokommiekc-bTY, p., 0,6 n/ra, Bpo-
XKaMHICTh 3epHa Oysa HaHMXKYOO i craHoBMA 1,15 T/ra, a BiAXWIEHHS BiJ KOHTpoIto ckiagano 0,10
T/ra 260 9,5 %.

BucnoBku.

1. Jlominyrounmu 30yaHUKaMu Miko3iB npoca B [lomicci Ykpainu €: Pyrenophora chaetomioides,
Piricularia grisea, Helminthosporium spp. 1 Fusarium spp., ki HabyBaau 3HAYHOTO PO3BUTKY 1 IIKiI-
JINBOCTI BITPOJIOBXK POKIB MPOBEACHHS OOJIKIB.

2. HaiiBumy TexHiuHy eQeKTHUBHICTH BiJl IpuOHMX XBOpoO mpoca (29,2— 50,8 %) ta 30epexkeny
BpokaiHicTh (0,34 T/ra) 3abe3medye TBOpa3oBe OONMPHUCKYBaHHS MOCIBIB Oionpenaparom [IceBgobak-
TepiH-2, B. p. 0,5 n/ra.

3. IIpaktuunuii iHTEpEC A0 OIOIOTIYHOTO METOAY 3POCTAE, 10 OOYMOBIECHO OE3MEYHICTIO IS JIFO-
JIMHH, TEIUIOKPOBHUX TBAPUH T4 OXOPOHH JOBKULIL. 3aCTOCYBaHHS NpeNapary € aKTyaJllbHUM 3a BU-
POILyBaHHS IIPOCa MUISIXOM OPraHiYHOTO BUPOOHUIITRA.
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Binsinue 6M0I0rHYeCKUX NpenapaToB Ha pa3BUTHe MHKO030B H ypoxkaiiHocTh npoca B I[losieche YkpauHbl

M. M. Kirwuesny, C. I'. Cronsp, A. O. MenbHHYYK

B ycnosusix Iomecsst Yipauns! Ha npotspkerun 2013-2015 rr. npoBesieHo 00ciieJoBaHNE ITOCEBOB IIPOCA U YCTAHOBIIE-
HO UX (uTOCaHNTapHOE cocTosiHue. OmnpeneseHsl Hanbosee pacpoCTPaHeHHBIE MUKO3BI KYJIBTYPBI H OTMEYEHO HX Pa3BUTHE
B IoceBax: Oypoit maTHuCTOCTH B npenenax 4,8-9,2 %, mupuxynsapuosa — 3,4-4,8 u kopHeBbIX THHIEH — 6,5-13,2 %. Uccne-
JIOBaHO BIMsIHME OMonorudeckux mnpenapatoB (Arat-25 K, 1. nc.; buoxommnexc-bTY, p.; I'yancun, p.; I[IlceBnobaxrepun-2,
B. p.; ®urormz, p.) Ha pa3BuTHE rPUOHBIX OOJIE3HEH Mpoca U onpeaeneHa nx d3PEeKTHBHOCTh. Y CTAaHOBJICHO, YTO IBYKpaT-
Hoe npuMeHeHue (Ha 29 u 60-M 3Tanax pa3BuTHs KyabTypsl) IlceBnobakrepuHa-2, B. p. 06ecrednBaeT caMylo BBICOKYIO TEX-
HUYECKYI0 3()(HEKTUBHOCTh OT MUKO30B, II03BOJISICT COXPAHUTh yporxkail Ha yposHe 0,34 T/ra.

KnroueBble c10Ba: Ipoco, MUKO3BI, OHOJIOTUUECKUE MPETapaThl, TeXHHIecKas 3 (HhEeKTUBHOCTD, ypOsKalHHOCTh 3epHa.

The influence of biological preparations on the development of fungal diseases and crop yield of millet in Ukrain-
ian Polissia

M. Kluchevich, S. Stoliar, A. Melnychuk

Grain is one of the most important sources of wealth in our state and it stands surety for of food security. Cereal crop
have always dominated in the world agriculture and in Ukraine in particular. The value of grain production as a strategic
industry is predetermined by constant demand and people’s high necessities the food made of grains.

Noteworthy are cereal crops, among which millet occupies an important place. millet is a leader among grain crops by
the composition of the nutrients, it is a source the essential microelements (cuprum, iodine, bromine) and vitamins (B2, BS,
B6), the grain and by-products make good food for animals and poultry. Law seed rate, later sowing and a short vegetative
season make millet an irreplaceable insurance and nutritional crop. However, an increase in the spread of fungal diseases in
millet crops and incomplete implementation of cultural potential of the varieties productivity and quality of the crops yield
have been observed over the last decade. Therefore, there is an objective need in theoretical and practical justification of en-
vironmentally viable methods to protect the crops from diseases.

To prevent the negative effects of intensive agriculture in recent years, scientists have begun to develop the systems
which provides the protection of plants against harmful organisms to carry out firstly of all preventive methods — organiza-
tions, agricultural and biological.
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Development and application of microbiological means for the improvement of crops plants nutrition and protection
from diseases is one of the areas of ecologically appropriate husbandry, which have been formed recently. Namely, the mi-
croorganisms are the main factor of soil-forming process, plants’ nutrition and phytosanitary condition of crops. Therefore,
the usage of biological preparations based on restimulated microorganisms and microorganisms-antagonists of phytopatho-
gens is one of the methods of crops productivity increase without negative consequences for the environment.

The main aim of our research was to determine the influence of modern biological preparations on the fungal etiology
pathogens development and the of millet grain yield formation in the Ukrainian Polissia.

The field experiments which were conducted in Ukrainian Polissia on Myronivske 51 variety of millet crops in the con-
dition of an experimental field of the Institute of Polissia agriculture, NAAS of Ukraine during 2013-2015. Monitoring of
millet infestation with fungal infections was carried out on natural infectious background. The accounting area of the areas
made 25 m?, with fourfold replication.

The scheme of the experiment included the following options: control (treatment with water); Agat — 25 K, f. p..; Bio-
complex — BTU, r.; Guapsin, g.; Psevdobakterin — 2, w. r.; Fitotsid, t;.

The following millet crops fungal diseases were found out: brown leaf spot (Pyrenophora chaetomioides Sreg. (ana-
morph Helminthosporium panici-miliacei Nisicado)), piriculariose (Piricularia grisea Sacc.), root rot (fungi of the genus
Helminthosporium spp. And Fusarium spp.), which has gained considerable development and harmfulness within the ac-
counting years.

The highest development was noted on the control variant, where brown leaf spot lesion was 9.2 %, piriculariose — 4.8
%, and root rot — 13.2 %. Under applying the Psevdobakterin preparation — 2, v.g. plants of millet were affected by brown
leaf spot was the lowest (5.1 %), piriculariose (2.9 %) and root rot (3.7 %).

Technical efficiency of Psevdobakterin — 2biological preparation, 0,5 1/ha for crops was the highest and amounted to
47.8 against brown leaf spot, piriculariose — 29.2 and root rot — 50.8 %.

Low technical efficiency in protecting crops from fungal diseases of millet was found out for Biocomplex — BTU biolog-
ical preparation where his figures were respectively 13.0, 10.4 and 14.4 %.

It was found that the use of biological preparations reduces the development of fungal diseases in millet agrocenosis and
substantially enhances grain yield. Therefore, the highest productivity was provided under double spraying of the Psevdobak-
terin — 2 preparation, under introducing 0.5 1/ha, which gave an opportunity to get 1.39 tonnes/ha the harvest, which is 0.34
t/ha or 32.4 % more than on the control. The preparation applying is essential in hen millet organic production. A practical
interest to a biological method grows because it is safe for humans and warm-blooded animals and environment protection.

Biological preparations show a high selective action, they are suitable for production and have inexhaustible resources
for the permanent increase of volumes.

Key words: millet, fungal diseases, biological preparations, technical effectiveness, crop yield.
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Ymancoruti nayionanvrutl yrigepcumem cadisHUymea

TFEOMETPUYHI TAPAMETPH 3EPHIBOK NIIEHUII CIIEJIBTH
3AJIEXKHO BIJI ITOXO/JKEHHSA COPTY TA JIIHII

BucBiTiIeHO pe3ynbTaTH BUBYEHHS JiHIHUX PO3MIpiB, IMIMOWHH, IUPUHU NETNIi GOPO3CHKH, KPYIHOCTI i BUPIBHSIHOCTI
3epHa IMIISHHUIII CIEeNbTH 3aJISKHO BiJ copTy Ta JjiHii. [Toka3aHo, 1o is 3epHa MIISHHLI CIIeJIbTH BIACTUBHUI BEJIMKUIl Jiana-
30H JIHIHHUX PO3MIpiB 3epHIBOK: JOBKUHA — Bix 6,8 mo 8,1 MM, mmpuHa — Bix 2,3 o 3,3, topmuHa — Bix 2,4 1o 3,1 M.
Haiinommpenima BuoBkeHa ¢popmMa 3epHiBOK. 3’s1coBaHO, 110 3epHO copty IlIBemnpka 1 i ninii P 3 Mae HaliMenmry rimouny
Ta IMUPHUHY NeTai 60po3eHku. 3a BMIiCTOM KpymHOI (pakmii 3epHa Halkpami minii LPP 1197 (62,1 %), LPP 3132 (65,6 %) i
LPP 1221 (75,2 %).

KurouoBi ciioBa: mieHuIs crenbTa, JiHiiHI po3MipH, KPYIHICTb, BUPIBHSAHICTB, OOpO3EHKA.

[ocranoBka npodaemu. [Tirennis cnenvra (Triticum spelta L) € omHUM 13 HAalTABHINIMX BUIIB POAY
Triticum, TIOCIBH SIKOT TPUBAJINH Yac JOMIHYyBaJIM Ha 1moisix. Ha ocHOBI cTapoaBHBOI CHIETBTH OYJIM BUBE-
JICHI BC1 CyJacHI BHCOKOBPOYKAiHI COPTH IMIICHHUIT 3 BUCOKUM ITOTEHITIAIOM YPOXKalHOCTI, TOJICPaHTHI 10
30yIHMKIB XBOPOO 1 eKCTpEeMaIbHUX TIOTOAHMX YMOB. HuHI mifBUILEeHA yBara 0 CIENbTH B 0araTbox Kpa-
fHax €BpOIM MOB’s3aHa 3 HU3KOK TPHYMH, CEpell SKUX OCHOBHMMU € TIPUIATHICTD JUIS MAJTOBHTPATHOTO
OpTaHIYHOTO 3eMIICPOOCTBA, a TAKOXK XapdoBi M TEXHOJIOTIYHI SKOCTI, IO JO3BOJISIOTH 3aMiHUTH TPaIH-
IIIHO JTOMIHYIOUY TIISHHUITIO M’ SKY. Tak, /IS CIIeNbTHA XapaKTePHUM € TiIBUILICHUI BMICT OLIKa B 3¢pHI —
10 21-25 %, sikuii 32 CBOIM CKJIAJIOM JICIIO BiPI3HSETHCS Bijl MIICHUIT M’ sKoi [1-4].

© TI'ocnogapenxo I'. M., JIwo6uu B. B., [Tonsinenska 1. O., Hosikos B. B., 2017.
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OCHOBHOIO CHPOBHHOIO JJIsI BUPOOHUIITBA OOPOIITHA € 3e€pHO MIIeHUI. Bix #fioro dopmu 1 miHiHi-
HUX PO3MIpiB 3aJISKUTh BUOIp CXEMU CemapyBaHHA, XapaKTEpPUCTHKa pOOOUYHNX OpraHiB cemnapaTopiB i
oApiOHIOBAIBHIX MarmwH. PopMa 3epHa BIUIMBAE HA IMIUIBHICTh YKJIaJaHHS 3epHOBOI Macu. O0’eM i
(dhopma 3epHa TOB’s13aHI 3 BMICTOM eHpocriepMy [5]. Iy 3epHa HOBHX COPTIB IMIIICHUIT CHEIBTH BiJl-
CYTHI JaHi 1010 TEOMETPUYHOI XapaKTEPUCTHKH, 1110 BU3HAYAE aKTyaIbHICTh POOOTH.

AHaji3 ocTaHHIX JA0CTiAKeHb i myOaikaniii. BcranosneHo [6], 1110 3epHIBKY MIIICHUITI CIICIBTH
MOXYTh MaTH H0BXUHY A0 8,3+0,2 MM, mupury 3,3+0,1 MM, ToBmmHY — 710 3,0 MM, TOIi K Y COPTIB
TIIIICHUTT M’ K01 JOBKMHA 3MIHIOETHCA Bix 6,3 10 7,7 MM, mmpuHa — Big 3,5 mo 3,6, ToBmuHa — Bix 3,0
70 3,2 MM. I3 po3MipoM 3epHIBKH OB’ I3aHUM MOKa3HUK c(HEepUIHOCTI. 30UIBIICHHS INUPUHH 1 TOBLIH-
HU MIiIBHITYE C(PepUIHICTh, BHACTIIOK YOTO 3MCHIMYETHCS 30BHINIHS TOBEPXHS, BMICT 00OJIOHOK 1
aneWpoHoBui map [7].

I3 ninifiHUME po3Mipamu (IIUPHUHA Ta TOBIIKMHA) MOB’s3aHa KPYIHICTh 3€PHA, sIKa BU3HAYAE BUXi]|
roToBoro nponykry. Jocmimkennsmu . A. €roposa [8] BcTaHOBIEHO, 110 BMICT €HAOCIIEPMY B Kpy-
HIA ¢pakiii Bumuii (83,5 %), mopiBHAHO 3 npioHOIO (72,5 %). 3MEHIICHHS KPYITHOCTI 3€pHa iCTOTHO
3HIDKY€E BUXIJ[ IUJIOTO sIpa BHACHIOK 30UIBIICHHS KUTBKOCTI 000JIOHOK. J[OBEmeHO, 10 KPYITHICTh
3epHa BIUIMBAE HA TPUBAIICTh BapiHHA Karri. Tak, 1eil moKa3HUK y KpymHOI (pakxilii craHoBUB 27 XB,
npiOHOT — 22 XB, a KOehiIliEHT PO3BapIOBaHHS 3HUXKYBaBCs BiANoBiAHO 3 3,1 10 2,6 [9].

Hocmimkenns O. I1. I'epacumuyk [10] cBimuaTs, M0 KPYMHICTH 3€pHA 3MIHIOETHCS 3aJICKHO Bif
copTy mueHuni M’ akoi. Tak, A copTy ApTemiga BMICT KpPYIHOTO 3epHa CTaHOBUB 42,2 %, a B COPTY
Kommiment — 63,5 %. [IpoBeneHmii aHami3 HayKOBOI JIITEPATYpPH CTOCYETHCS MEPEBAKHO IMIICHUIT
M’ IKO{, 3epHIBKH SKOi ICTOTHO BiJIPi3HSIOTHLCS BiJl IIIIICHUITI CTICIIBTH.

Mertor nociipkeHHST OyJno BUBYEHHS JiHIHHUX PO3MipiB, TMMOMHU, IIMPUHU NETIi OOPO3EHKH,
KPYITHOCTI Ta BUPIBHAHOCTI 3€pHA MILIEHULI CTIENbTH 3aJIeKHO BiJ COPTY Ta JIiHil.

Marepian i MeToguka aocaimkeHHst. EkcrieppuMeHTaIbHy 9acTHHY poOOTH MPOBOIMIN B JIA0OPATO-
pii kadenpu TexHoMOrii 30epiraHHs 1 mepepoOKH 3epHa Y MaHCHKOTrO HalliOHAILBHOTO YHIBEPCHUTETY CaJliB-
HHLTBA. BUKOpHUCTOBYBa 3epHO COPTIB MIIEHULI CIENbTH ceneKii kpain €Bponm — Schwabenkorn (AB-
ctpist), NSS 6/01 (Cep6is), [lIserpka 1 (I1IBemis), miHii, oTpuMani riopunm3amniero Tr. aestivum / Tr. spelta
— LPP 1197, LPP 3117, LPP 1304, LPP 1224, LPP 3122/2, P 3, LPP 3132, LPP 3373, LPP 1221, nimii
NAK 34/12-2 i NAK 22/12, orpumani riopuauzauieto Tr. aestivum / aminmoin (Tr. durum / Ae. tauschii)
ta minist TV 1100, otpumana ribpumusarieto Tr. aestivum (copt XapkiBceka 26) / Tr. kiharae, 3 modopom
031UMOi (hopMH, 1110 BUpOILLyBaucs B ymoBax IIpaBooepexnoro Jlicocreny Ykpainu. Kontposem (cTanaa-
proM) OyB pailoHOBaHMH COPT MIIEHMII crienbTy 30pst YKpainu (st). JliniiHi po3mipu Ta mapameTpu 00po-
3CHKHM BH3HAYAIIU 32 METOAUKOO ornmcanow ['. A. €roposuM [8]. Jlnst cemapartii BUKOPHUCTOBYBAIN CHTA 3
poOuBHUME OTBOpaMu posmipamu: 3,2x20, 3,0x20, 2,8x20, 2,6x20, 2,4x20, 2,2x20, 2,0x20. MaTemaTn-
YHY 00pOOKY JaHUX TPOBOAFIIN METOIOM OIHO(AKTOPHOTO AUCTIepciiiHoro anami3y [11].

OcHOBHi pe3yabTaTH JOCTiIKeHHs. [ eOMeTprYHA XapaKTepUCTHKa COPTIB 1 JiHIM 3epHa MILEHHUII
CHETHTH JeTATRHO HE BHBUCHA. 33 TAaHUMH MIPOBEIECHIX JTOCTIHKEHDb 3¢PHO MIICHHMIII CIIETBTH chopMoBa-
HO 3 OUIBIITUMH JIHIHHAME po3Mipamu (Ta0u. 1). Hafimosmmmu Oy 3epHiBKE copTy 3ops Ykpainu — 8,1
MM i3 MiHMBICTIO Bif 7,8 1m0 8,4 MM (V=2 %) i NSS 6/01 — 8,0 mm. [loBxk¥Ha 3epHIBOK PEIITH COPTIB 1
JiHi} OyNia iCTOTHO MEHIIOIO TIOPIBHSHO 3 KOHTpoJeM (copT 3opst Ykpainu). HaiikopoTtummu Oymu 3epHi-
Bku copty llIBenpka 1 — 6,0 MM i3 mirmmBicTio Bix 5,0 1o 7,0 mm (V=11 %). [loBxruHa 3epHIBOK JIiHIH,
oTpuMaHuX riOpunu3atiero Tr. aestivum/Tr. spelta, 3miHoBanace Big 5,9 mo 7,8 mm. Haiinosimmu Oymu
3epHiBku JiHiit LPP 3373 — 7,8 i LPP 1224 — 7,5 mm, nipote Ha 4—7 % MeHIle MOPIBHSIHO 3 KOHTPOJIEM
(HIPy5=0,4). HatimeHry JOBXHHY 3epHIBOK (Ha 27 %) mana miHist P 3 — 5,9 MM 13 MirnmBicTIO Bix 5,5 10
6,0 MM (V=4 %). JloBxrHa 3epHIBOK JIiHIH, OTpUMaHUX TiOpuam3amniecro Tr. aestivum/ambituroin (Tr. du-
rum/Ae. tauschii) i Tr. kiharae, 3miHtoBanace Bix 6,8 mo 7,2 mm. KoedirtieHT BapitoBaHHS JOBKUHU 3€PHi-
BKH COPTIB 1 JIiHI} TmieHwIn cenbty 0yB HesHauauM (V=2-9 %), kpim coprty l1IBerpka 1.

Bigomo [12], mo ay»e TOBroro BBaXKAETHCS 3EPHIBKA, KA Ma€ AOBXHHY > 9 MM, JTOBrorm — 8-9,
CepeHbOI0 — 6—8, KOPOTKOIO — 5—6 1 Ay*ke KOPOTKOK — < 5 MM. BCTaHOBJIEHO, 10 POCIIMHU COPTIB
3opsa Ykpainu 1 NSS 6/01 ¢popmyBanu 1oBry 3epHiBKY, KOPOTKY — JiHis P 3, a 3epHo pemT miHil ¢do-
PMYBaJIO CEpEIHIO 3a JOBKHHOIO 3ePHIBKY.

[uprHa 3epHIBOK MIIEHULI CHEIBTH COPTY 30psd YKpaiHu B CEpEeAHbOMY CTaHOBMIIA 2,3 MM 3 KO-
edimienTom BapitoBaHHS 5 %. Y copty LlIBenpka 1 i qocmimpkyBaHuX JiHIHM i 3HaYeHHS OyJIH iCTOTHO
BHIIMMH TIOPIBHIHO 31 CTAHAAPTOM 1 3HAXOAMINCA B Mekax 2,4-3,3 MM, BapirOBaHHS SKHX 3MIHIOBa-
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nock Bix 3 1o 20 %. Haiimenmry mmpuHy 3epHIBOK BiaMideHo y copTiB Schwabenkorn i NSS 6/01 — 2,2
12,1 MM 3 MiEnuBicTIO BiAmoBigHo 2,0-2,4 1 2,0-2,3 mm. V miniit LPP 3373 1 TV 1100 gocnimkyBanuii
MTOKa3HMK OYB Ha PiBHI cTaHAApTy — 2,3 MM 3 BapiroBaHHsM 4 1 16 %.

Tabmuns 1 — Jlinifini po3mipu 3epHiBoK copTiB i JiHill mmeHnni cnexbTH, MM

Copr, itz Jlosxuna (1) [Iupuna (a) Togiuna (b)
’ x*S, lim V, % x£S, lim V, % x£S, lim V, %

3opst Yipaitu (st) 8,11£0,5 7,8-8,4 2 23+0,3 2,1-2,5 5 2,7+£0,3 2,529 4
[IBernpka 1 60£19 5,0-7,0 11 24+0,5 2,0-2,5 7 30+£0,1 3,0-3,1 1
Schwabenkorn 75+05 7,2-7,8 2 22104 2,024 6 2,804 2,6-3,0 5
NSS 6/01 80104 7,8-8,2 2 2,1+£0,3 2,0-2,3 5 25104 2,3-2,7 6
LPP 1197 69+1,0 6,0-7,3 5 33+14 3,0-3,6 15 29+13 2,0-3,3 17
LPP 3117 7,1£0,8 6,6-7,5 4 24+0,5 2,2-2.8 7 28+0,5 2,6-3,0 6
LPP 1304 7,309 7,0-7,8 4 26+0,6 2,3-3,0 8 30+£0,7 24-34 8
LPP 1224 75%+19 6,0-8,0 9 3,1+£1,3 2,1-3,9 15 28+12 2,0-3,1 15
LPP 3122/2 69+12 6,4-7,7 6 25+£1,0 2,0-3,0 14 27+1,0 2,2-3,0 13
P3 59+0,6 5,5-6,0 4 29114 2,6-3,6 17 3,1£09 3,0-3,3 10
LPP 3132 6,8+0,7 6,4-7,1 4 25+02 2426 3 29103 2,7-3,0 4
LPP 3373 78+1,8 7,0-9,0 8 23+03 2,224 4 26+1,5 2,0-3,0 20
LPP 1221 69+1,1 6,0-7,4 6 32+0,6 3,0-3,6 7 3,1£0,3 3,0-3,3 4
NAK34/12-2 6,8+1,8 6,0-8,0 9 25104 2,2-2.6 5 30+£0,1 3,0-3,1 1
NAK 22/12 72+1,8 6,0-8,0 9 29+1,6 2,0-3,1 20 30+£0,1 3,0-3,1 1
TV 1100 72%1,1 6,5-7,8 6 23+1,0 2,0-3,0 16 24+08 2,0-2,8 12

HIPys 0,4 - - 0,1 - - 0,1 - -

Bimomo [12], 110 10 Iy’ke MIMPOKUX BIAHOCATH 3€PHIBKH, SKI MarOTh MIMPUHY > 2,0 MM, CepeHix
—1,2-2,0, By3pkux — < 1,2 MM. 3epHIBKH COPTIB 1 JiHI{ NIIEHULI CTIEIBTH Oy QYK€ MIHPOKUMHU.

Haii6inpiry ToBmumHy Mamm 3epHiBKH copty IlIBempka 1 — 3,0 MM 3 MimmuBicTio Big 3,0 mo 3,1 mMm
(V=1 %), a maiimenmry B copty NSS 6/01 — 2,5 MM 3 mirnuBicTio Bix 2,3 10 2,7 MM (V=6 %). ToBmuHa 3ep-
HIBOK JTiHI} MMIICHAIT CHETBTH 3MiHIOBAIACh Bix 2,4 10 3,1 mm. I3 12 riHili TOBIIMHA 3€pHIBOK Y IIECTH 3Mi-
HIOBaJIaCh y IIMPIIOMY Jiaa3oHi, OCKUIbKK KoedilieHT BapitoBaHHs OyB cepeanim (V=10-20 %). Haii-
MEHITIe TOBIIMHA 3MIHIOBAIACH Y 3¢pHIBOK copty I1IBerpka 1 1 minid NAK 34/12-2, NAK 22/12 - V=1 %.

3epHIBKM JOCHIPKYBAaHUX COPTIB 1 JiHIH MIIEHUI CHENBTH Mald Pi3Hy GopMy, MpoTe HANMOIIN-
peHimoro Oyia BumoBkeHa. Tak, HamiBBHIOBXKeHOI hopmu Oynu 3epHiBKH JiHii P 3, oBambHOT — 3¢ep-
HiBKH copTy LlIBerpkoi 1, ayke BUIOBKEHY 3€pHIBKY Maiau copTH 3ops Ykpainn ta NSS 6/01, minii
LPP 33731 TV 1100. 3epHiBKH OJHOTO COPTY Ta BOCEMHU JIiHI Malli BUJOBKEHY 3€pHIBKY.

Tabmums 2 — @opma 3epHIBOK COPTIB i JTiHil NmeHnni cneabTH

Dopmyna dopma 3epHiBKU Copr, ninist

a<l<2a | / HaIliBBUI0BKEHA P3

b<l<2b . Homie

1=2a=2b =: | OBaJIbHA [IBempka 1
2a<1>2b f Schwabenkorn, LPP 3132, LPP 1224, LPP 3117,
2a<l<3a BUJIOB)KCHA LPP 1197, LPP 1304, LPP1221, NAK34/12-2,
2b<1<3b Yool NAK 22/12

|

3a<1>3b - JIy’Ke BUIOBKEHA 3opsa Ykpainu, NSS 6/01, LPP 3373, TV 1100
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HasiBHicTb OOpO3EHKH BIUTMBAE HAa BEACHHS COPTOBOTO IOMENTY 3epHa. J{jis BiTOKpEMJICHHS 000JIOHOK,
1110 (OPMYIOTH BHYTPIIIIHIO TIETITIF0 OOPO3SHKH, IPAaHUI MPOIIEC MPOBOATEL Y M’ IKOMY peskumi. Tomy, unm
MEHIIIa TIMOMHa OOPO3EHKH Ta IIMPHHA 11 METIi, TUM Kpalili OOpOIITHOMEIbHI BIaCTHBOCTI 3€pHA.

BigHomieHHs TTHOMHE OOPO3CHKH JI0 TOBIMHU 3EPHIBKH
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Puc. 1. BinHomeHHs rJIMOMHM 10 TOBIUMHM Ta IIMPHUHHU NETJIi 60pO3eHKH
10 INHPHHH 3ePHIBOK Pi3HUX COPTIB i JIiHii NIIeHUNI cHeJIbTH.

3’s1COBaHO, 110 BIAHOIICHHS NIMOMHM 10 TOBIIMHHU 3€PHIBKU IMIICHMII CIEILTH ICTOTHO 3MIiHIOBA-
JIOCh 3aJIEKHO BiJ coptTy Ta JiHii (puc. 2). Tak, y 3epHiBok copty LlBenpka 1 — 0,40, mo icToTHO Me-
HIlIe MOPiBHAHO 31 ctangapToM 3ops Ykpainu (0,44) (HIPys=0,02). Y 3epHIBOK PELITH COPTiB BiIHO-
meHHs 3MmiHoBanock Big 0,52 no 0,54. 3a uuM noka3HUKOM HeoOXinHo Buainuty JiHil NAK 34/12-2
— 0,43, LPP 1197 1 P 3 — 0,48. BigHolieHHs MIUOMHA OOPO3ECHKH 10 TOBIIMHM 3€PHIBKU PEILITH JIHIH
sminroBanocs Big 0,50 mo 0,63.
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HatimeHime BiTHOIIECHHS MIUPUHHU METIII OOPO3EHKU 10 IIMPUHM OYJI0 B 3epHIBOK copty IlIBerbka
1 - 0,13, miniit NAK 22/12 - 0,14 1 LPP 1304 — 0,15, mo mae 3Mory 3poOWTH BHCHOBOK IIPO MEHIIIE
PO3BUHCHHS MET/Ii O0PO3eHKH. B 3¢pHIBOK PEIITH JOCTIIKYBaHOTO MaTepialy IeTis OOpO3CHKH OyIa
OinbIoro. Tak, It 3epHIBOK COPTIB IIIEHHUII CIEIBTH BiIHOLICHHS 3MiHIOBajoch Bix 0,18 mo 0,20, a
JUTSL 3epHIBOK JiHiH — Bix 0,16 mo 0,27.

KpynHicTs 3epHa mmeHuni cnensTH 30psg YKpaiHu cTaHoBHWJIa B Mexkax 2,6—2,8 mm. Taki x 3Ha-
4yeHHs Oyyin B 3epHa copty Schwabenkorn, siniii LPP 3117 1 LPP 1224. Buiiii moka3HUKH KPYITHOCTI 3€-
pHa MaJ TPH JTiHi1, oTpuMaHi ribpuam3artieto Tr. aestivum / Tr. spelta, 3Ha4eHHSI TKUX 3MIHIOBAJIOCH Y
Mmexax 2,8-3,0 mM. HaiinpiOnimme 3epHo Oyno B copty LIBenska 1 ta miniit LPP 3373 1 TV 1100, nokas-
HUKH SIKFX 3HAXOFIINCH y Mekax 2,2-2.4 MM. Y PeITH JiHIH KPYITHICTh 3¢pHa cTaHoBMIIA 2,4—2,6 MM.

BupiBHsHIiCT 3¢pHA B copTy 30ps YKpainu ctaHoBmiia 65,5 %. IcTOTHO OiIbIII MOKa3HUKH TIOPiB-
HSHO 31 ctangapTom Oynum y miHit LPP 1221 1 NAK 34/12-2, 3HaueHHs SIKUX TEePEBUILYBaIN CTaHAAPT
BiamoBiHOo Ha 11,5 1 10,7 %. BupiBassicTs 3epHa copriB [lIBerpka 1 1 Schwabenkorn Ta i’ situ niniit (LPP
3122/2, P 3, LPP 3117, LPP 1197, NAK 22/12) Gyna icTOTHO HIKYOIO TIOPIBHSIHO 13 copToM 30pst YKpai-
HHU (st) 1 3MiHIOBasack Bin 58,5 10 61,8 % (HIPys=3,2). Y peurtu niHiii el Moka3HUK 3HaXOIUBCS Ha PiBHI
62,5-67.,5 %, T0oOTO pi3HHMII 31 CTAHAAPTOM OyJia HEICTOTHOIO.

Bigomo [12], mo BHCOKOIO BBaXKalOTh BHPIBHSAHICTE 3a MokazHuka > 80 %, cepennporo — 70-80,
HI3BbKOI0 — < 70 %. Bu3HadeHo, M0 cepeaHi0 BUPIBHAHICTE 3epHa Maia jmiHis LPP 1221 — 75,2 %, a
3€pHO PEILTH COPTIB 1 JIiHIM MIICHUI[I CTIETBTH MaJ0 HU3bKY BHPiBHSHICTb.

Jlia mineHuil Qpakiiio 3epHa CXOIO0M CHUTa 3 OTBOpaMH po3MipoM 2,8x20 BBaKarOTh KPYITHOIO,
2,2-2,8x20 — cepeanporo, 1,7-2,2x20 — npioHoro. BMicT kpynHoi ¢pakiii 3epHa copty 3ops YKpaiHu
cranoBuB 42,6 %. Y miniii LPP 1197, LPP 3132 i LPP 1221 Bmict kpynHoi ¢pakiii OyB HaliBUILIIM Ta
iCTOTHO TIepeBULTYBaB cTanAapT Ha 4477 % (HIPys=1,6). BmicT kpymHOi ppakiii 3epHa y perurtH copTiB i
JIiHIN 3MiHIOBaBCA Bif 7,5 10 35,9 %, T00TO 3HaUeHHs 0yJI0 ICTOTHO MEHIIIE IOKa3HUKa CTaHAAPTY.

Tabmuns 3 — KpynHicTs Ta BHPiBHAHICTH 3epHa Pi3HUX cOPTIB i JIiHil MeHUNi cneabTH

. . . . Dpaxkuisi, %
Copr, niHis Kpymnnicts, Mmm BupisrsHicts, % Kpynna cepe pioHa

3opst Ykpainu (st) 2,6-2,8 65,5 42,6 53,6 3,8
[ITBenpka 1 2,2-24 58,5 8,9 77,0 14,1
NSS 6/01 2,4-2,6 62,5 9,6 78,4 12,0
Schwabenkorn 2,6-2,8 60,1 37,5 57,4 5,1
LPP 3373 2,2-24 63,3 15,0 69,8 15,2
LPP 1304 2,4-2,6 65,6 21,6 74,3 4,1
LPP 3122/2 2,4-2,6 58,6 10,5 78,0 11,5
P3 2,4-2,6 57,0 35,7 63,0 1,3
LPP 3117 2,6-2,8 60,6 31,3 52,3 16,4
LPP 1224 2,6-2,8 66,9 35,9 61,8 2,3
LPP 1197 2,8-3,0 61,2 61,2 33,1 5,7
LPP 3132 2,8-3.0 65,6 65,6 31,6 2,8
LPP 1221 2,8-3,0 75,2 75,2 233 1,5
TV 1100 2,2-2.4 67,5 7,5 74,0 18,5
NAK34/12-2 2,4-2,6 69,9 19,2 779 2,9
NAK 22/12 2,4-2,6 61,8 33,2 65,4 1,4

HIP,; - 3,2 1,6 3,0 0,3

Bwict cepennpoi ¢pakuii 3epHa copty 3ops Ykpainu craHoBUB 53,6 %. Y TppOX COPTIB i BOCBMH
JiHIM 3HaUYeHHs cepeanboi (pakuii icTOTHO mepeBuiLyBaiu ctangapT (HIPys=3,0) Ta 3HaXOIWINCH B
Mexax 57,4-78,4 %. VY ninii LPP 3117 ueit noka3Huk cranoBuB 52,3 %, ToOTO pi3HUII Oyiia HEICTOT-
Ha. 3HadenHs minid LPP 1197, LPP 3132 i LPP 1221 3minroBanocsk Bix 23,3 no 33,1 %, To06TO OyIno
ICTOTHO HIDKYE TTOKa3HUKA CTaHJapTY.

Bwmict apioHOi dpakiii 3epHa OyB HAUMEHIIIMM IOPIBHSIHO 3 KPYIIHOIO Ta CEPEIHBOIO, IPOTE 3Mi-
HIOBAaBCS 3aJISKHO BiJ] COPTY Ta JIiHII. Y 3epHa copTy 3ops YKpainu BMicT aApiOHOT (hpakiiii CTaHOBUB
mutie 3,8 %. licte miwiit (P 3, LPP 1224, LPP 3132, LPP 1221, NAK 34/12-2, NAK 22/12) manu noka-
3HUKH, 110 ICTOTHO HIDKYE TIOKa3HWKa cTaHaapty (HIPys=0,3) ta 3MiHioBamuch Big 1,3 1o 2,9 %. Jlinii
LPP 3122/2, LPP 3373, LPP 3117 1 TV 1100, copta NSS 6/01 i llIBenpka 1 Manm BUIIHA BMICT Api0-
Hoi ¢pakuii 3epHa — 11,5-18,5 %.

109




Arpobionoris, 172017

BucnoBku. JliHiliHi po3MipH, MOKa3HUKH TJIMOMHH, IIMPUHA TETI OOPO3CHKH, KPYIHICTD 1 BUPIBHSI-
HICTb 3epHa 3MIHIOIOTHCS 3aJICKHO BiJ COPTY Ta JiHii MIICHWI cHenbTd. Jis 3epHa MIIeHWL CIIeNbTH
BJIACTUBHM BEMKWH Jiala3oH JIHIMHUX pOo3MipiB 3epHIBOK: TOBKHHA — Bix 6,8 mo 8,1 MM, mmpuHa — Bix
2,3 no 3,3, ToBmuHa — Bix 2,4 mo 3,1 mM. Halimommperima BumoBkeHa dhopma 3epHIBOK. 3’SICOBAHO, 1110
3epHO copty LlIBenpka 1 1 ninii P 3 mMae HalimeHnry rmmOuny Ta mMMprHY HeTIi 00po3eHKH. BupiBHIHICTE
3epHa COPTIB 1 JiHil Oyna Hu3bKOIO (58,5-69,9 %), kpim 3epHa minii LPP 1221 (75,2 %). 3a BMicTOM Kpy-
nHOI (pakuii 3epHa Haiikpami minii LPP 1197 (62,1 %), LPP 3132 (65,6 %) i LPP 1221 (75,2 %).
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I'eomeTpHyeckne mapaMeTphl 3ePHOBOK NMINEHHIIBI CNETLTHI B 3aBHCHMOCTH OT COPTA H JIMHUH

I'. H. 'ocionapenko, B. B. JIroouy, U. O. [loasinenkas, B. B. HoBukos

IIpencTaBineHbl pe3yabTaThl H3yUYCHHS JIMHEHHBIX pa3MepoB, ITyOHUHBI, IIUPUHBI NETIN O0PO3AKH, KPYITHOCTH
U BBIPAaBHEHHOCTH 3€pHA MIICHUIBI CIEJNbTH B 3aBHCUMOCTH OT copTa u nuHuuU. [lokasaHo, 4To A 3epHa MIIe-
HULB! CIEJNbTHl CBOWCTBEHHBIM OOJBIION AMAna3oH JMHEWHBIX pa3MepoB 3epHOBOK: IjIMHAa — oT 6,8 mo 8,1 mwm,
wupuHa — ot 2,3 g0 3,3, tonmuua — ot 2,4 1o 3,1 mm. Camas pacnpocTpaHeHHas yIJuHeHHas GopMma 3epHOBOK.
VYcraHnoBneHo, 4To 3epHo copTta llIBenckas 1 u nuauu P 3 umeer HauMeHbIIYIO0 IyOMHY M WIUPUHY HETIH 60po3-
nku. Ilo comepxaHuio KpynHoil ¢ppakuuu 3epHa nyuimne auauu LPP 1197 (62,1 %), LPP 3132 (65,6 %) u LPP
1221 (75,2 %).

KnroueBble c10Ba: NIIeHUNA CIEIbTA, JIMHEHHBIE pPa3Mephl, KPYITHOCTb, BRIPABHEHHOCTH, O0PO31IKa.

The geometrical parameters of kernels of spelt wheat depending on the variety and strain

H. Hospodarenko, V. Liubych, 1. Polyanetska, V. Novikov

The results of the study of the linear size, depth, depth of crease, grain size and evenness of spelt wheat depending on the
variety and strain are given.

The longest are kernels of Zoria Ukrainy variety (8.1 mm) with the variability from 7.8 to 8.4 mm (V=2 %) and NSS
6/01 (8.0 mm). The length of kernels of other varieties and strains is significantly lower compared with the check variant
(Zoria Ukrainy variety). The shortest are kernels of Shvedska 1 variety (6.0 mm) with the variability from 5.0 mm to 7.0 mm
(V=11 %). The length of kernels of strains received by Tr. aestivum/Tr. spelta hybridization changes from 5.9 to 7.8 mm. The
longest are kernels of LPP 3373 (7.8 mm) and LPP 1224 (7.5 mm) strains but by 4-7 % less compared with the check variant
(HIP05=0.4). P 3 strain has the smallest length of kernels (by 27 %) with the variability from 5.5 to 6.0 mm (V=4 %). The
length of kernels of strains, received by Tr. aestivum/amphiploid (Tr. durum/Ae. tauschii) and Tr. kiharae varies from 6.8 to
7.2 mm. The coefficient of variation of the length of kernels of varieties and strains of spelt wheat is insignificant (V=2-9 %)
except Shvedska 1 variety.

The width of spelt wheat kernels of Zoria Ukrainy variety is on average 2.3 mm with a coefficient of variation of 5 %.
These values of Shvedska 1 variety and studied strains are significantly higher compared with the check variant and are with-
in 2.4-3.3 mm. Their variations change from 3 to 20 %. Schwabenkorn and NSS 6/01 varieties have the smallest width of
kernels (2.2 and 2.1 mm), with the variability 2.0-2.4 and 2.0-2.3 mm, respectively. The studied indicator of LPP 3373 and
TV 1100 strains is at the level of the check variant (2.3 mm) with variations of 4 and 16%.

Kernels of Shvedska 1 variety have the greatest thickness (3.0 mm) with the variability from 3.0 to 3.1 mm (V=1 %) and
kernels of NSS 6/01 variety have the lowest thickness (2.5 mm) with the variability 2.3 to 2.7 mm (V=6 %). Thickness of
kernels of spelt wheat strains varies from 2.4 to 3.1 mm. Thickness of kernels of six in twelve strains varies in wider range as
the coefficient of variation is average (V=10-20 %). Kernels of Shvedska 1 variety and NAK 34/ 12-2 and NAK 22/ 12
strains have the smallest changes in thickness — V=1 %.

Kernels of studied varieties and strains of spelt wheat have a different shape. However, the most common shape of ker-
nels is elongated one. Thus, kernels of P 3 strain have a half elongated shape and kernels of Shvedska 1 variety have an oval
shape. Zoria Ukrainy, NSS 6/01 varieties and LPP 3373 and TV 1100 strains have very elongated kernels. Kernels of one
variety and eight strains have the elongated shape.

It is found that the ratio of the depth to the thickness of spelt wheat kernels varies significantly depending on the variety
and strain. Thus, this ratio of kernels of Shvedska 1 variety is 0.40 that is significantly less compared to the check variant
(Zoria Ukrainy — 0.44) (HIP05=0.02). The ratio is changing from 0.52 to 0.54 in kernels of other varieties. According to this
indicator, it is 0.48 in kernels of NAK 34/12-2 — 0.43, LPP 1197 and P 3. The ratio of depth of crease to the thickness of
kernels of other strains varies from 0.50 to 0.63.

The lowest ratio of the depth of crease to the kernel thickness is of kernels of Shvedska 1 variety (0.13), NAK 22/12
(0.14) and LPP 1304 strains (0.15). This allows concluding about the less maturity of the crease. It is bigger in kernels of
other varieties and strains. Thus, the ratio is changing from 0.18 to 0.20 in kernels of spelt wheat varieties and it is changing
from 0.16 to 0.27 in kernels of strains.

The size of kernels of Zoria Ukrainy variety is between 2.6-2.8 mm. The same size is of kernels of Schwabenkorn varie-
ty and LPP 3117 and LPP 1224 strains. Higher indicators of the grain size are of three strains received by Tr. aestivum/Tr.
spelta hybridization. Their values range between 2.8-3.0 mm. The lowest size is of kernels of Shvedska 1 variety, LPP 3373
and TV 1100 strains which indicators are within 2.2-2.4 mm. The grain size of other strains is 2.4-2.6 mm.

The coarse content of Zoria Ukrainy variety amounts to 42.6 %. LPP 1197, LPP 3132 and LPP 1221 strains have the high-
est coarse content and significantly exceeds the check variant by 44-77 % (HIP05=1.6). The coarse content of other varieties
and strains varies from 7.5 to 35.9 %. So, the value is substantially less than the check variant.

The mid fraction content of Zoria Ukrainy variety is 53.6 %. Three varieties and eight strains have the mid fraction con-
tent that significantly exceeds the check variant (HIP05=3.0) and is within 57.4-78.4 %. The indicator of LPP 3117 strain is
52.3 % so the difference is not significant. Values of LPP 1197, LPP 3132 and LPP 1221 strains range from 23.3-33.1 % that
is significantly lower than the check variant.

The small fraction content is the lowest compared with the coarse and the mid fraction contents but it varies depending
on the variety and strain. Zoria Ukrainy variety has the small fraction content of 3.8 %. Six strains (P 3, LPP 1224, LPP 3132,
LPP 1221, NAK34/12-2 and NAK 22/12) have indicators that are significantly lower than the check variant (NIP05=0.3) and
vary from 1.3 to 2.9 %. LPP 3122/2, LPP 3373, LPP 3117 and TV 1100 strains, NSS 6/01 and Shvedska 1 varieties have
higher small fraction content — 11.5-18.5 %.

Key words: spelt wheat, linear size, grain size, evenness, crease.

Haoitiwna 10.05.2017 p.
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Tucmumym bioenepeemuunux Kyiomyp i yykposux 0ypsKie

B3A€EMO3B'AI30K MI’K PO3MIPOM HACIHHS
I NPOAYKTUBHICTIO BYPAKIB IYKPOBUX

Posb HaciHHSI B ypOXKaHHOCTI 1 SIKOCTI OYpPSIKiB LYKPOBHX AYyXKe BHCOKa. [HTEHCHBHA TEXHOJIOTIsI BUPOOHHUITBA OypsIKiB
LYKPOBHX 30Cepe/KeHa Ha BUCOKOSIKICHOMY HACiHHI Cy4aCHUX BHCOKONPOIYKTHBHHX TiOpHIiB.

VY GypsKiB I[yKpOBHX AY’KE€ CHIILHO IPOSIBIIETHCS PI3HOSKICHICTH HACIHHS, HacaMIepe], 3a fioro po3mipamu. PizHoskic-
HiCTh HaCiHHS MOJKe OyTH 3yMOBIICHA SIK COPTOBHMH OCOOJIMBOCTSIMH, TaK i yMOBaMH BUPOLLYBaHHL.

Hamu nociipkeHo B3aeMO3B'I30K MK pO3MiIpOM HACIiHHS 1 IPOIYKTHBHICTIO OYpSKIB IIyKPOBHX.

BcTaHoBIeHO, 0 Yy MeXaxX OKpeMHUX HapTiil icHye mpsiMa 3aJeXHICTh MK po3Mipamu HaciHHA 1 Macoro 1000 mryk,
€HEepri€l0 MPOPOCTAHHS, CXOXKICTIO Ta BUPIBHSIHICTIO.

3HauHy Pi3HOSIKICHICTh HACIHHA OYpSKIB LIYKPOBHX CIiJ 3aBKAW BPaxOByBaTH HPU BHPOI[YBaHHI Ta HOro miaro-
TOBI.

KurouoBi ciioBa: Oypsiku LyKpoBi, riOpuan, Gppaxiiis HACIHH, CXOXKICTh HACIHHS, IpaKOBaHE HACIHHSL.

IocTanoBka npodjemMu. be3 SKiCHOTO 1 BHCOKONMPOMYKTUBHOTO HACIHHS B OypPSAKiBHUIITBI
HEMOJKJIMBO 3aCTOCOBYBATH iHAYCTpiaJIbHY TEXHOJOTi0. Y OYpsKiBHUITBI HACIHHS 3aBXIH BH-
CTyTaJI0 OCHOBHUM €JIEMEHTOM y 3MiHiI TEXHOJOTIYHUX MIpoIlieciB. Tak i3 3aCTOCyBaHHSIM OJHO-
POCTKOBOTO HACiHHS OYpSKOBOIN IEPEUTIUTH Ha BUPOLTYBAHHS 1€l TPYIOMICTKOI KyJbTypH 3 MiHIMa-
JLHUMHY 3aTpaTaMU PY4YHOI Tpalli, a 3T0JIOM Ha IMOCIB Ha KiHIIEBY TYCTOTY. 3 TOSIBOIO JIPa’KOBAHOTO
HaciHHS OyB 3aCTOCOBAaHUW TOYHHU TOCIB, JOCATHYTO BUKIIOYCHHS PYYHOTO (POPMYBaHHS T'YCTOTH
POCJIMH Ta TiABUINCHHS SKOCTI CHPOBHHHM 1 BposkaiftHOCTI. BripoBamkerns nmomiriopuais y 70-x pokax
MHHYJIOTO CTOJITTS 3a0€3MeUmIo 3pOCTaHHS BPOXKAWHOCTI 1 MyKpucTOoCcTi OypskiB. Ilepexin Ha 4o-
JIOBIYOCTEPUIIbHI T1IOPUAM 3MIHUB YABY MPO POJIb BEITUYNHHU (PpakLiii HACIHHSA, a BOPOBAIXECHHS 00-
pPOOKH HACIHHS 3aXHCHO-CTHUMYITIOIOUMMH PEUYOBHHAMH TIEPEIl TIOCIBOM 3aKJIaJI0 OCHOBH YCITIITHOTO
3aXHCTY BiJl 0araTbox IIKiTHHAKIB Ta XBOPOO OypsKiB MyKpoBuX [1].

BucokosikicHe HACIHHS BUKIIIOYA€E PYYHY MPAII0, YUM €KOHOMHTH BUTPATH Ha (popMyBaHHS ryc-
TOTH 1 3aXUCT POCIIHH.

BiTum3HsHE HACIHHS BHUCTYMAE TAKOXK T'apaHTOM PO3BUTKY Taly3i Ta €KOHOMIYHOI CTaOUITBHOCTI.
3 BIPOBaHPKCHHSM HOBUX TEXHOJIOTIH BUPOOHHIITBA BUMOTH JIO SKOCTI HACIHHS IIiIBHIIYIOTHCS, 11O
BHOCHTH CYTTEBE KOPETYBaHHS B CTPYKTYpPY HACIHHUIITBA, mepeOynoBy HoOro opraizaiii BupoO-
HUIITBA 1 MIATOTOBKH 10 CiBOU [2].

KamibpyBanns, o0poOka HaciHHS 3aco0aMM 3aXHUCTy, IHKpyCTamis 3a0e3Medmin pi3Ke 3HIDKCHHS
HOPM BHUCIBY, TOUHICTh CiBOM, 3aXUCT CXO/IiB BiJI IIIKiTHHKIB 1 XBOPOO.

[IpoTe nporiec BUPOITYBaHHS 1 TIIATOTOBKHA HACIHHS ITOTPEOYE MOCTIMHOTO YIOCKOHAIICHHS B 3B'S3KY
13 3aMiHOIO COPTOBOTO CKJIa[ly, TEXHIKH, TEXHOJIOTIi BUPOITYBaHHS, BUMOT, KIIIMATUIHAX YMOB.

AmHaji3 ocTaHHIX qocHiTKeHb i myQmikamii. YucneHHi JOCTiKeHHs TOKa3alli TIO3UTHBHUHN B3a-
€MO3B'SI30K MK BEJTMYMHOIO KITyOOUKiB 0araTopocTKOBUX OypsKiB i IUIOMIB OJHOPOCTKOBUX T BEJIH-
YUHOIO MPOPOCTKIB [3].

BuBuaroun 61070Ti10 pO3BUTKY POCIHH, 5IKi BUPOCIH i3 pi3HOTO 3a pO3MipoM HaciHHS, Oa-
rato AOCIIIHMUKIB BiI3HAYAIOTh, 110 13 301IBLIEHHAM BEJIWYUHU HACIHHSA, IO BHUCIBAETHCS,
POCIWHH ONEPXKYIOTh O1IBIIIE SHEPTETUIHOTO MaTepiay i eJIeMEHTIB MiHEpaTbHOTO JKUBJICHHS, B
pe3yJbTaTi YOro MOCTYMOBO 30iIBIIYETHCS KITBKICTh CYXHX PEUOBHH y POCIHHI, a TaKOX E€JIEMEHTIB
MiHEPaJIbHOTO KUBJICHHS.

binpmre 100 pokiB MOCHTIKY€ETHCS 3JICKHICTh MidK BEIMUNHOIO HACIHHS Ta HOTO TPOXYKTHBHICTIO.
[IpoTe muTaHHS 1€ AUCKYTYETHCS 1 JOTENEp. Psam JOCTiqHUKIB BUBYAIOYH Pi3HI CUTECHKOTOCTIONAPCHKI
KYJIETYpH 3pOOMIN BHCHOBOK, IO BEJIMKE, CEpelHE 1 ApiOHE HACIHHS 32 CBOEIO MPOAYKTHBHICTIO
HEOJTHAKOBE.

© I'neBacwknii B.I., Pu6ak B.O., llanosanenxo P.M., 2017.
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B.M. banan, b.H. Jle6equnacekuii i B.C. Jluxomit [4,5,6] y mocminax i3 HaciHHAM OypsKiB MyKpo-
BUX Pi3HOI BEIMUMHM AIWIIIN BUCHOBKY, IO MK po3MipaMH KIIyOOUKiB 1 BpOjKaeM KOPEHEIUIOIB ic-
HYE€ TIpsiMa 3aJICKHICTb.

®.1. AgameHko [7] mocaiguB, 1O MiABUIICHHS BPOXKAIO BiJl BETMKOTO, BUTIOBHEHOT'O, BHPIB-
HSTHOTO i 010JIOT1YHO MIHHOTO HACiHHS — I[¢ 3aKOHOMIipHE SIBHIIE, TOMI SK 3HWKCHHS BPOXKAIO BiJ
BEJIMKOTO HACIHHS — SIBUILIE BUIIAIKOBE.

AHaI3 eKCIepUMEHTAIFHUX JTaHUX, OJePKaHUX Ha 0araTopoCTKOBHUX OypsKax, IMOAO0 POl Be-
JUYUHU KITyOOUKiB y MIABUINCHHI BPOXKalo OypSKiB TO3BOJMB BCTAHOBUTH, IO OJHIECIO i3 NMPUYHH
IBOro € OioJoriyHa 0coOMUBICTE OYPAKOBOTO KiIyOOuKa. BHacnmigok HEoIHOYACHOTO PO3BUTKY KBi-
TiB, a TIOTIM HACiHHSI B OJHOMY 1 TOMY X KITyOOUKYy, SIK IPaBUJIO, BiAMIYA€THCS 3HAYHE BapifOBaHHS
MacH HaciHUHH. ToMy, 3 0THOTO OOKY, 6araTOpOCTKOBICTh KIIYOOUKIB, 3 IPYTrOTO — BEJIMKA Pi3HOSKIC-
HICTh HACiHHA, IO MICTHTBCS B HUX, YK€ YCKJIaJHIOE BCTAHOBJICHHS B3a€MO3B'A3KIB MIiX
BEJIMYMHOIO KITyOOUKiB 1 ypOskaeM BUPOILEHHX i3 HUX KopeHemtoais [8,9,10].

[HmuMi cTaH cnpas i3 OHOPOCTKOBUMU OypsIKaMu, KOXKEH IUIJ SIKUX Ma€, K IPaBUIIO, OJHY Ha-
ciHuHy. 3a KayniOpyBaHHS TaKHUX IUIOMIB BiJOMPAIOTHCS OIBIII TUIONH, B SIKUX, 3[e01Ib1I0T0, 1 OlTbIIEe
HaciHHsA. ToMy TyT 4iTKillle BUSBJICHA 3aJCKHICTh MK PO3MIPOM 1 Macolo Ta BPOXKaeM KOPEHEILI0-
niB. 3a manumu O.K. Komomiens [11], BugHO, 110 13 301TBIIIEHHSM BEIUYHHU TUIOMIB OTHOPOCT-
KOBHX OYPSAKIB IIYKPOBHUX IiIBHUIIYETHCS HE TIJIBKU YpOKail KOPEHEIUIONIB, aje W IXHS IyKpH-
CTiCTh HOPIBHSIHO 13 IpiOHUMH IUTOJAMH.

HactynHuME mDOCHiIKEHHIMH TaKoX OyJI0 BCTAHOBIICHO, IO 13 30UIBIIICHHAM PO3MIpy TUIOIB
OJTHOPOCTKOBHX OYPSIKIB ITiABHIIYETHCS BPOXKail KOPEHEIUIOMIB, IX IMYKPHUCTICTD 1 301p IMyKpY 3 TeKTapa.

Ha ocHoBi mpoBeneHux gociiXeHb OyIo 3aIpONOHOBAHO BHPOOHHITBY KaliOpyBaHHS Ha-
ciHHA, sike mouanocst 3 1964 poky. Bynu Bunineni aBi mociBHi ¢pakuii miamerpom 3,5-4.5 i 4,5-
5,5 MM, TII0 MaJTl HAWBHUIITY CXOXICTh 1 32 MTPOYKTUBHICTIO OYIJIM MMPAKTUIHO PiBHOIIHHUMHU.

VYce BUKITaZieHE BHIIE CTOCYETHCS KIYOOUKIB 0araTopoOCTKOBHX i TJIOAIB MEPIIMX OJHOPOCTKOBUX
cOpTiB Ta TidpuaiB OypskiB nykpoBux. Lli pesynpratu Oynu MexaHIUHO MEpeHECEeH] Ha HACIHHS HOBHX
copriB-rronyJsmii 1 YC-riopumis.

I3 mepexomoM 10 BUPOITYBaHHS OypSKiB I[yKPOBHX 3a IHTCHCUBHUMH TEXHOJIOTISIMH 3HAYHO IIi-
JOBUILUIIUCA BUMOTHU 10 HACiHHS i€l KyJAbTYypH, BiIOyIUCS 3HaYHI 3MiHH B TEXHOJOTII X BUpOOHH-
nurBa. Ilouanocs mmpoke BIPOBAKEHHS TiOPUAIB HA YOJOBIYOCTEPHIBbHIN OCHOBI, O€3BHCAIKOBOTO
Croco0y BUPOIIYBaHHS HACiHHS OypsKiB IyKpoBHX. lle 00YMOBHIIO 3HMKEHHSI BUXOIy HAaCiHHS (hpak-
1ii 4,5-5,5 MM 1 30ubIIeHHS BpaKIii 2,5-3,5 MM.

Hocnigun, npoBeneni y 90-x pokax mokaszaliy, IO Y CyYaCHHMX TiOpHIiB HacCiHHS, pO3AiJICHE Ha
(dpaxmii giameTpoM y Mexax Bif 3 10 5,5 MM, MPaKTHIHO PIBHOIIIHHE 32 CBOTMH IIPOIYKTUBHUMH TI0-
Ka3zHuKamu [1].

Meta Ta MeTOIMKA I0CHiIAKeHb. MeToI0 0CIiKeHb OyJI0 BCTAHOBUTH 010J10Ti4HI 0COOIMBOCTI Ta
MIPOAYKTHBHI BIIACTUBOCTI HACIHHS pI3HUX (pakiiiii OypskiB mykpoBux. Jlocmigu npoBommwmn y 2015-
2016 pp. "Ha mocmimaomy moai HHJIIL BHAY. Y nonmboBux mocimizax o0JIikoBa INTIOMA JUTSTHKA CTAHOBHIIA
25 M%, HOBTOPHICTH — YOTHPUPA30BA.

Cxema nocnmigy BKIIo4aia HacTymHi BapianTa: 1) binonepkiBcekuii ogu. 45 (copt) — Qpakuii 4,5-
5,5; 3,5-4,5 1 3,0-3,5 MM (koHTpOJB); 2) 3nyka (ri6pun) — dpakmii 4,5-5,5; 3,5-4,5 1 3,0-3,5 mwm;
3) Koncranra (riopun) — ¢ppakuii 4,5-5,5; 3,5-4,5 1 3,0-3,5 mm.

OcHOBHI pe3ynbTaTu AOoCHiIKeHHs. [ peHTabenbHOro BUPOIIyBaHHS OypsKiB IyKPOBUX 3 MiHi-
MaJIbHAUMH 3aTpaTaMH, IS OJIep KaHHSI BUCOKOTO BPOXKAI0 KOPEHEIUIO B HEOOX1THO BHCIBATH HACIHHS
31 cxoxicTio 80-95 %, omHOpoCcTKOBICTIO — O1IbIEe 90 %, BUPIBHAHICTIO — HE MeHIIIE 85 %.

[Tixg gyac mpoBeneHHs 1TaOOPAaTOPHUX aHAJi31B BCTAHOBJICHO, II0 3ar0TOBIIIOBAHE HACiHHS OypsKiB
ykpoBux Mictuth Bix 9,0 mo 17,0 % mmoxiB po3mipom 3,0-3,5 mm, 40,0-60,0 % mmomiB po3mipom
3,5-4,5 MM i 25-35 % tutoxdiB po3MmipoMm 4,5-5,5 MM 1 XapaKTEpH3y€e€ThCS CHIIBHOIO MIHJIHMBICTIO 3a
UM TTOKa3HUKOM. Y po3pi3i BapiaHTIB eHepris mpopocTanHs HacinHs ¢pakuii 3,0-3,5 MM KonuBanacs
Bix 64 110 81 %. Y cepenHpoMy BMIcCT HaciHHA ¢pakiii 3,0-3,5 mm 31 cxoxicTio 80 % 1 BHIIle CTAHOBUB
4 % y cupoBUHI HACiHHS TIOPUIIB, a 31 CXOXKicTIO 75 % 1 BHIIlEe TaKOTO HACiHHS OJM3BKO 8 %. ToOTO
HaciHHA Qpakuii 3,0-3,5 MM 32 MOXJIHMBOCTI €(EKTUBHOIO BUKOPHUCTAHHS Y OPA)KOBAHOMY BHIJIAIL
TEOPETUYHO MOXKE 3a0e3MeunTH 30UTbIIEHHS BUXOAY MiATOTOBICHOTO AJIsi CiBOM HACIHHA OypsKiB Iy-
KpPOBHUX Y TIpOIIeci HOTO MiArOTOBKH Ha HACIHHEBUX 3aBO/AX.
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Pe3ynmpraTaMu TOCHTIKEHb BCTAHOBIICHO, IO TI0AU fmiameTpoMm 3,0-3,5 MM He 3a0e3Meunim oJie-
pPKaHHS KOHAMLIAHOTO HaciHHs 31 cxoxicTio 80 % i Buiue. EHepris mpopocTanHs HaciHHS wi€l (pak-
mii 0yna 74 % y riopuma 3iyka, mo Ha 7 % BUIE 32 KOHTPOJIb — COPT binomepkiBChkuid omH. 45.
VY riopuna Koncranra pizanis 3 koHTposieM dpakiii 3,0-3,5 mm ckiana 2 % (tabm. 1).

Tabmums 1 — SkicTs HaciHHS MyKpPoOBHUX OYPSAKiIB 3a/1eKHO Bix Be1nunHu Gpakiii Ta cOpTOBUX 0c00IMBOCTEI B J1ado-
PaTOPHHX YMOBAX

IIpopocno HaciHHs, % Ha ICHb:
Bapiant Opaxiiis HaCiHHA 4-i1 (enepris 10-ii (cxosxicTs)
IIPOPOCTaHHS)
4,5-5,5 mm 77 86
Binouepkicbkuii oxH. 45 — copT 3,5-4,5 mm 69 76
3,0-3,5 mm 67 73
4,5-5,5 mm 78 95
3nmyka — ribpun 3,5-4,5 mm 70 87
3,0-3,5 Mm 74 79
4,5-5,5 mm 72 80
KonranTa — ribpuzn 3,5-4,5 mm 70 76
3,0-3,5 Mmm 69 75

Haiipuima eneprist mpopocTaHHs BigMmideHa y HaciHHS ¢pakiiii 4,5-5,5 MM B yciX BapiaHTax, TakK y
copty binonepkicekuit onH. 45 BoHa ckiana 77 %, y riopuais 3nyka 78 % 1 Koncranra 72 %. Y Ha-
cinaga ¢pakuii 3,5-4,5 MM pi3HUX BapiaHTIB eHEpris mpopocTaHHs Oyia Maiike 0JJHaKOBOIO, TaK Y COp-
Ty Binonepkicekuii oaH. 45 BoHa Oyia 69 %, y riopunis 3nyka i Koncranrta — 70 %.

VY mocnimKyBaHHX BapiaHTaX JabopaTopHa CXOXICTh Maja TaKy >K 3aKOHOMIPHICTb K 1 €Heprisl mpo-
poctanHs HaciHHs. Y HaciHHs ¢pakuii 3,0-3,5 MM HaliHK4Ya CXOXKICTh — 73 % BinmmiueHa y copty binome-
pKicekuit omH. 45, y Tiopuzaie Koncranra — 75 %, 3nyka — 79 %. Y Haciaasa dpakmii 3,5-4,5 MM CXOXKICTb
Oyna y copry binonepkicekuii onH. 45-76 %, y riopunis 3inyka — 87 % 1 Koncranra — 76 %. Y BapiaHTax
HaciHHs ¢pakuii 4,5-5,5 MM, TOpiBHSHO 3 IHIIMMHU (pakuisiMu, Oyla BUILA Ja0OpaTOpHA CXOXKICTh, TaK
BOHA CKJIaja y copTty binorepkickkuii omH. 45-86 %, y riopumnis 3imyka — 95 % i Koncranra — 80 %.

[IpoBoaMIN CIIOCTEPEIKECHHS IIIOA0 JAUHAMIKHM IOSBH CXOJIB 3aJICKHO BiJ BEJIMYMHU (paKiiil y
MOJILOBUX YMOBax (Tabun. 2). Tak qociiKeHHSIM BCTAHOBJICHO, 110 HAMEHIIAa KiIbKICTh ¢X0aiB Ha 10
nenb (15.05) O6yna y BapiaHTiB, Ae BUKOpUCTOBYBaiH HaciHHA ¢paxii 3,0-3,5 Mmm — 4-5 wT./M, a Haii-
OiJbliia KiIbKICTh CXOMIB Y BapiaHTaxX HaciHHs ¢pakuii 4,5-5,5 MM — 7-8 mit./m.

Tabmuns 2 — luHaMika MOsIBH CXO/IB 3a71€5KHO Bif BetmunHM (ppaknii Ta COPTOBUX 0C0O0IMBOCTEl Y MOJIBLOBUX YMO-

BaXx, IIT./M.
Jlata
Copr, ribpun | Ppaxuis HaCiHH | ¢ o5 | 705 | 08.05 | 09.05 | 10.05 | 11.05 | 12.05 | 13.05 | 14.05 | 15.05

. . ) 4,5-5,5 MM 0 1 1 1 2 3 5 7 7 7
DY 3,5-4,5 Mm 0 0 0 1 1 2 3 5 5 6
A P 3,0-3,5 MM 0 0 0 0 0 1 2 3 3 4
4,5-5,5 MM 0 0 1 1 2 3 4 7 8 8

3nyka — ribpun 3,5-4,5 mm 0 0 0 1 1 1 3 6 6 6
3,0-3,5 Mm 0 0 0 1 1 2 2 3 4 5

4,5-5,5 MM 0 0 0 1 2 4 4 7 7 7

Koncranra — ribpun 3,5-4,5 mm 0 0 0 0 1 3 3 4 5 6
3,0-3,5 Mm 0 0 0 0 1 1 2 3 4 4

Cepen BapiaHTIB BHIIA CXOXICTh CHIOCTepiranach y riopuaa 3myka, tak Ha 15.05 y Hacinasa ¢pak-
mii 3,0-3,5 MM BoHa Oyia 5 mit./M, y HaciaHs ¢pakuii 3,5-4,5 MM — 6 mit./M 1 HaciHHS (pakuii 4,5-
5,5 MM — 8 mT./mM. Hmxua cxoxkicTs Oyna y riopuna Koncranra i copty Binonepkiscskuii oaH. 45, Bi-
JIIOBITHO 110 Ppakuisx — 4; 6; 7 mT./M.

Bucoki nokasnuku yposxkaitnocti 52,4-55,8 T/ra 1 30ip uykpy 8,2-9,4 T/ra, croctepiraloTbcs y Ba-
piaHTax, Ae CiBOy MpoBOAMIM HaciHHAIM ¢pakiii 4,5-5,5 MM. 3a ciBOM HaciHHg ¢pakmii 3,5-4,5 MM
yposkaiHicTh Oyia y Mexax 51,6-53,4 1/ra i 36ip uykpy — 7,8-8,5 1/ra. HalimeHia yposxaiiHicTs Oyiia
y HacinHg ¢pakuii 3,0-3,5 mm — Bix 42,4 no 46,3 T/ra i 30ip nykpy — Big 6,4 10 6,9 T/ra (Tadmn. 3).

114




Arpobionoris, 172017

Cepen BapiaHTIB HalBUIlA ypoKkaiHiCTh — 55,8 1/ra 1 30ip 1ykpy — 9,4 T/Ta CrocTepiraeThes y ri-
opuna Koncranra, Hacinus ¢pakuii 4,5-5,5 mm. Halimenma yposxaitnicts — 52,4 1/ra i 30ip LyKpy —
8,2 T/ra i€l ¢pakiii BinMideHa y riopuaa 3iyka.

Tabmums 3 — [IpoaykTHBHiCTHL OYPAKIB IYKPOBHUX 3aJ1€:KHO Bil BeTmunHH (ppakuiii Ta cOPTOBUX 0c08IMBOCTEIH

Copr, ribpua Opakuis HaciHHA | YpoxaiHicTh, T/ra Lykpucricts, % 36ip uykpy, T/ra
BinonepkiBchkuii onH. 45 — copT 4,5-5,5 MM 33,5 16,6 8.9
3,5-4,5 mm 51,8 15,1 7,8
4,5-5,5 MM 52,4 15,6 8,2
3nmyka — ribpun 3,5-4,5 mm 51,6 16,5 8,5
3,0-3,5 mm 44,6 15,5 6,9
4,5-5,5 MM 55,8 16,9 9,4
Koncranra — ribpua 3,5-4,5 mm 53,4 15,1 8,1
3,0-3,5 Mm 46,3 15,0 6,9
HIPs 2,2 0,3 -

V nacinns ¢pakuii 3,5-4,5 MM 3a yposkaiiHocTi — 51,6 T/ra, mykpuctocTti — 16,5 % 1 300py Lykpy —
8,5 T/ra BumingeThes TiOpua 3imyka, a HAWTIpII MOKAa3HUKH i€l (pakmii 3a ypoxaitHocti — 51,8 1/ra,
mykpuctocti — 15,1 % 1 360py 1ykpy — 7,8 1/ra y copty binmonepkiBcbkuii oaH. 45.

Haitamxui nmoka3sHuku ypoxkaitHocTti — 42,4 1/ra 1 300py 1ykpy — 6,4 T/ra maB copT binouepkisch-
Kuii ofH. 45 HaciHHs ¢pakmii 3,0-3,5 MM, 1 IPaKTUYHO OJHAKOBI MOKA3HKUKH 1€l (ppakiii Maau riopu-
v 3nyka i KoHcranTa BimoBigHO ypoxaitHicTs 44,6; 46,3 T/ra i 30ip mykpy — 6,9 T/ra.

BucHoBku. Pesynpratamu q0ociipKeHb BCTAHOBIICHO, IO 10U AiamerpoM 3,0-3,5 MM He 3a0e3-
TIeYIH OJep KaHHSA HaciHHA 31 cxoxicTio Bumie 80 %, ToMy i ypokaHICTh ckiana Bim 42,4 mo
46,3 1/ra i 30ip mykpy — Bix 6,4 10 6,9 1/ra.

VY BapianTax HaciHHS (pakiii 4,5-5,5 MM MOPIBHSAHO 3 IHIIMMHK (QpakiisMu OyJia BHIa 1adopaTo-
pHa 1 IOJILOBA CXOXKICTh, IO 3a0€3MEUNII0 HAMBUIII MOKA3HUKH YpOoxkaiHOCTI — 52,4-55,8 T/ra i 300py
nykpy — 8,2-9,4 1/ra.

Cepen BapiaHTIB HalBUINA ypokaiHiCTh — 55,8 1/ra 1 30ip 1ykpy — 9,4 T/Ta criocTepiraeThes y ri-
opuna Koncranra, Hacinus ¢pakuii 4,5-5,5 mm. Halimenma yposxaitnicts — 52,4 1/ra i 30ip LyKpy —
8,2 T/ra i€l ¢ppakiii BinMideHa y riopuaa 3iyka.
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B3aumMocBsi3b Mexk1y pa3MepoM CeMsH M IIPOU3BOAUTEIbHOCTBLI0 CAXAPHOM CBEKJIbI

B.W. I'neBackuii, B.A. Poi6ak, P.M. lllanoBanenko

Poib ceMsiH B yp0o:kalfHOCTH U Ka4ECTBE CaXapHOW CBEKJIbI OUYEHb BBICOKA. MIHTCHCHUBHASA TEXHOJIOIUs IPOU3BOJCTBA Ca-
XapHOH CBEKJIBI COCPENOTOUCHA Ha BBICOKOKAUECTBCHHBIX CEMEHAX COBPEMEHHBIX BEICOKOIIPOIYKTHBHBIX THOPHIOB.

VY caxapHO# CBEKJIbI OYEHb CUIBHO MPOSBIISETCA PA3HOKAUYECTBEHHOCTh CEMSH, ITPEXk/IE BCETOo, 10 ero pa3Mepam. PasHo-
Ka4eCTBEHHOCTb CEMSIH MOXKET OBITh 00YCIIOBJIEHA KAK COPTOBBIMU OCOOEHHOCTSMH, TaK U YCJIOBHSMH BbIPAILMBAHHUS.

Hamu nccneoBaHa B3auMOCBS3b MEX/y Pa3MEPOM CEMSH M POU3BOJUTENLHOCTBIO CAXapPHOH CBEKIIBIL.

Y CTaHOBJIEHO, YTO B Mpeaenax OTACIbHBIX NapTHH CYLIECTBYET MpsMas 3aBUCUMOCTh MEXAY pPa3MepaMH CeMsSH U Mac-
coit 1000 mryk, sHepruei nmpopactanusi, BCXOKECTbIO U BEIPABHEHHOCTBIO.

3HAYUTEIIPHYI0 Pa3HOKAUYECTBEHHOCTb CEMSH CaXapHOH CBEKJIbl CIELYeT BCErAa YYUTHIBATh IPH BBIPALIMBAHUU U UX
MIOJTOTOBKE.

KnroueBble c10Ba: caxapHasi CBeKIIa, THOPHABL, (PPaKIUs CEMSH, BCXOKECTb CEMSH, JIPAKUPOBAHHBIC CEMCHA.

Correlation between seed size and sugar beet productivity

V. Hlevaskyy, V. Rybak, R. Shapovalenko

Role of the seed in crop capacity and quality of sugar beets is significant. Intensive sugar beet production technology is
based on high-quality seeds of modern high-yield hybrids.

Sugar beets tend to show difference in seeds quality, mainly in size. This difference may be caused by both breeding
pecularity, as by cultivation conditions.

There is a direct relationship between the size and weight of 1,000 seeds, germination readiness, vigor of intergrowth
and alignment Within particular parties. Significant seeds quality difference should be considered while the seed is cultivated
and prepared.

The aim of research was to determine the biological characteristics and productive properties of sugar beet seeds of dif-
ferent fractions. Experiments were carried out in 2015-2016 in the research fields of the Training and Research Center of
BNAU. In the field experiments, the research area was 25 m? frequency — quadruple.

The experiment scheme included the following options: 1) Bilotserkivskiy odn. 45 (breed), fractions 4.5-5.5 mm, 3.5-
4.5 mm and 3.0-3.5 mm - (control); 2) Zluka (hybrid) fractions 4.5-5.5 mm, 3.5-4.5 mm and 3.0-3.5 mm; 3) Constanta —
(hybrid) fractions 4.5-5.5 mm, 3.5-4.5 mm and 3.0-3.5 mm.

The research results found out, that fruits of 3.0-3.5 mm diameter did not provide conditioned seeds with 80 %
germination and more. Seed sprouting energy made 73 % in this fraction (Zluka hybrid), which was 7 % higher than
the control-Bilotserkivskiy odn. 45 breed. Difference between Constanta hybrid and the control fraction of 3.0-3.5 mm
was 3 %.

The highest sprouting energy was marked in 4.5-5.5 mm fractions in all samples: it made 76 % in Bilotserkivskiy
sg.45 breed, 77 % in Zluka and 71 % in Constanta breed. Germination energy in 3.5-4.5 mm fraction seeds of different
variations was almost the same, sprouting energy in Bilotserkivskiy odn. 45 breed was 69 %, in Zluka and Constanta
hybrids — 70 %.

In the studied samples laboratory germination had the same pattern as the sprouting energy. The lowest germination
among 3.0-3.5 mm fraction seeds — 73% — had Bilotserkivskiy odn. 45, Constanta hybrid — 74 %, Zluka hybrid — 79 %. In of
3.5-4.5 mm fractions seed the germination was as follows: Bilotserkiskyy odn. 45 — 75 % , Zluka and Constanta hybrids —
87 % and 76 % respectively. A higher laboratory germination level was noticed in 4.5-5.5 mm fraction seeds as compared
with other fractions; it made 87 % in Bilotserkivskiy odn. 45, 95 % in Zluka hybrid, 80 % in Constanta hybrid.
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We studieds the germs emergence dynamics depending on the fractions size in the field conditions. Thus, the study
found out that the least quantity of germs on thye 10th day (May, 15) was in 3.0-3.5 mm fraction seed samples — 4-5 ps/m,
and the biggest amount of germs was seen in 4.5-55 mm factions samples with 7-8 pcs/m.

Among all the samples higher germination was noticed in Zluka hybrid, and by May 15 15.05 germination made
5 pes/m in the seeds of 3.0-3.5mm fraction seed, 6 pcs/m in 3.5-4.5 mm fraction, 8 pcs/m in 4.5-4.5 mm fraction seeds. Con-
stanta hybrid and Bilotserkivskiy odn. 45 breed had lower germination and made — 4,6,7 pcs/m. in the fractions respectively.

High yield indices — 52.4-55.8 t/ha and sugar yield of 8.2-9.4 t/ha were observed in samples where sowing was carried
out with 4.5-5.5 mm fractions seeds. The harvest was within 51.6-53.4 t/ha and sugar yield made 7.8-8.5 t/ha under sowing
seeds of 3,5-4,5 mm fraction. The lowest crop capacity was observed in 3.0-3.5 mm fraction — from 42.4 to 46.3 t/ha and
sugar yield — 6.4 t/ha to 6.9 t/ha.

Among the samples the highest yield index — 55.8 t/ha and sugar yield of 9.4 t/ha was observed in Constanta hybrid in
4.5-5.5 mm fraction. The lowest yield — 52.4 t/ha and sugar yield of 8.2 t/ha was noted in Zluka hybrid.

The lowest crop capacity index — 42.4 t/ha and sugar sugar yield of 6.4 t/ha was in Bilotserkivskiy odn. 45 breed with
3.0-3.5 mm fraction seed, and almost identical were figures this fraction had in Zluka and Constanta hybrids — crop capacity
was 44.6 and 46.3 t/ha respectively and sugar sugar yield of 6.9 t/ha.

Key words: sugar beets, hybrids, seed fraction, seeds germination, seed pelleting.
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OIIHKA E®GEKTUBHOCTI EJJEMEHTIB TEXHOJIOTI'Ti
BNPOIIYBAHHSA HYKPOBUX BYPAKIB

HaBezena ouiHka e(eKTUBHOCTI 3aCTOCYBaHHS KOMIUIEKCHUX MiKPOJOOPHUB /IS MOOJIAHHS XIMIYHOTO CTPECy 3aBIaHO-
ro repOiluIoOM poCIuHaM HKPOBHUX OypskiB. BcranopieHo, 110 00poOKa pociauH IyKPOBUX OYpsIKiB y a3y 3MUKaHHSI JIHC-
TKIB y psaKax Mikponoopusom Ainbda-I'poy-Excrpa i repbimmmom beranan IIporpec O® 1 si/ra 3abe3neunia HaliBHIy 11O
JocIiy yposkaiHicTs y riopuna Immakt Ha piBai 100,1 1/ra, a y ribpuna Bynasa — na ¢oni Ansda-I'poy-Excrpa+beranan
Iporpec OD 1,2 n/ra — 101,6 1/ra. 3acrocyBanus Anbda-I'poy-Excrpa i beranan IIporpec O® B kinbkocti 1,2 n/ra 3a6e3-
neuryio 30ip mykpy y riopuaiB Immakr i Bynasa Ha pisni 18,3 ta 18,8 T/ra Bigmosigno. Ha mixcrasi nmpoBexeHoro anamizy
BU3HAYMIIHM, 10 HAOLIbII €KOHOMIYHO BUTiAHO (TTOKa3HUK peHTadenbHOCTi 78,0 %) BUpoltyBaTu ribpua Bynasa i3 3acrocy-
BaHHSIM KOMIUIEKCHOTO Mikpoo0puBa Anbda-I'poy-Excrpa aj1s mo3akopeHeBoro mijkuBieHHs y a3y 3MUKaHHS JIMCTKIB Y
psiiKax y KijgbKocTi 2,5 j1/ra Ajis Moo aHHs XIMiYHOTO CTPECy Bijl 3aCTOCYBaHHS repOilumy.

KurouoBi ciioBa: 1ykpoBi Oypsiku, XiMi9HHI cTpec, KOMIUIEKCHI MiKpogoOpuBa, repoiluu, peHTabenbHiCTb.

IocTanoBKka mMpoodeMu. 3pOCTaHHS BUPOOHUIITBA ITYKPOBHX OYpSIKIB TP 3HIKCHHI IMOCIBHUX
TUTOI MOXKIIMBO JIMIIE 38 PaxXyHOK 3HAYHOTO 301IbIIEHHS BpoxkaiHOCTI 1 mykpuctocTi [1, 2]. Oxpim
TOTO IO I1i TOKa3HUKHU PETYTIOIOTHCS HAa TEHETHYHOMY PiBHI, TAKOX 3HAYHWH BIUIMB Ma€ AOTPUMAaHHS
TEXHOJIOT11 BUPOIIYBaHHS, TOMY HEOOXITHO PETEIbHO IiAXOIUTH 10 OILIHKHA ¢(EKTUBHOCTI KOXKHOI'O
3aX0fy TEXHOJIOTi1 BUPOLTYBaHHS LIyKPOBUX OYpAKiB.

AHaji3 ocTaHHIX AoCTimKeHb i myOmaikamiii. /[ 6araThoX CITBCHKOTOCIIOAAPCHKUX IiAMIPH-
€MCTB, 1110 PO3BHUBAIOTH IHTCHCUBHE OYPSKOCISIHHS 1 palioHaJI-HO BUKOPUCTOBYIOTH BUPOOHMYI pecyp-
CH, HaBiTh B YMOBax iHQISIII 1 HEJOCTATHLOTO JIEPKABHOTO PETYINFOBAHHS BHPOIILYBAaHHS I[yKPOBUX
OypsIKiB 3aNUIIAE€THCS €(DEeKTUBHUM 1 Ma€ TepIIoueproBe eKoHoMiuHe 3HadeHHs [3]. Sk mokasye npak-
THKa, HalOibIIa e(h)eKTUBHICTh BUPOIIYBAHHS IIYKPOBHUX OYPSKIB JOCSATAETHCS JIMIIEC 32 CBOEYACHOTO
BHKOHAHHS KOMIUIEKCY TEXHOJIOTIIHMX OTEpaIliid 1 arpoTeXHIYHUX 3aXO0/iB, a TAKOX 3a MPAaBHILHOTO
nigbopy copTiB iHTeHcuBHOTO TUMy. KputepieM edekTHBHOCTI peanizoBaHOi TOBapHOi MPOAYKLii B
CLIBTOCIITIAMIPUEMCTBAX € OTPUMAaHHS i1 MaKCHMaJBbHOTO OOCSTY 3a HalMEHIMX BHUTPAT KOIITIB 1
paili Ha BUPOOHHUIITBO Li€l mpoayKii [4, 5].

3acTocyBaHHSI MiKpOJOOpUB — e(DEeKTUBHUI CIOCIO MiIBUIIEHHS PEeHTa0ENIbHOCTI BHPOIIYBaHHS
IyKpoBuXx OypsikiB. Lle mocsraeTbes 32 paXyHOK HEBEIHMKOI BAPTOCTI 1 MaIOT HEOOXiTHOI /103U BHECCH-
HS TIperapaTiB, a BIUIMB Ha IMOKA3HWUKH MPOAYKTHUBHOCTI I[yKPOBHX OYpsKiB 3HauHUH [6]. OmHUM i3
ACTICKTIB TAKOTO BILTUBY € BIACTUBICTh MiKPOJOOPUB MPOTUAISATH XiMIiYHOMY CTPECy 3aBJJaHOMY POC-
nuHi repOituaom [7].

© Koposxo LI, 2017.
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TakuM YHHOM, METOI JOCIIIHKEHD € OIIHKA €KOHOMIYHOI €()EKTUBHOCTI 3aCTOCYBaHHSI MiKPOO-
OpHB, sIK 3aX0AY U yCYHEHHsI CTPECY, 3aBAaHOT0 TepOiliI0M pOCIMHAM IYKPOBUX OYpSIKiB.

Marepian i Meroau xocaimkeHHsl. J[OCTIDKEHHS TPOBOAWIM IPOTITOM BEreTAIlifHUX TEPioJIiB
2014-2016 pp. ma gocmianin gisai IBKILb, ¢. KcaepiBka. Jlocmiau 3akmanaim y 4OTHPHOX IIOBTOPHOC-
six. TIno1ma mociBHOT aistaku — 50 M2, 061iK0BOT — 35 M”. JIOCIIi/ MaB HACTYIIHI (haKTOPH BILTHBY:

- ¢axrop A — riopunu (Immakr, Bymnasa),

- daxrop b — no3u repbinumy (beranan [Iporpec OD — 1 n/ra, 1,2 n/ra, 1,4 n/ra),

- (akrop B — mikpomo6pusa (Mikpo-Miunepanic (Bypsiku), Anbda-I'poy-Excrpa y nosi 2,5 n/ra).

OOmpuckyBaHHS TPOBOAMIM HA MOYATKY a3y 3MHKaHHS JIMCTKIB Y pAOKax. YPpOXKalHICTb, €KO-
HOMiYHY €()eKTHBHICTh IPOBEICHUX 3aXO/iB BU3HAYAIHU 3a «METOAMKOI MPOBEIACHHS NOCIIKEHb Y
OypSIKIBHUITBI» [8], IyKPUCTICTh BU3HAYAIN METOAOM XOJIOAHOI aurecTii [9].

I'pyHT HOCHIIZHOTO MOl — YOPHO3EM TIHOOKUH CepeAHBOCYTIIMHKOBHI Ha JIECOBUAHOMY CYTIIHH-
ky. B opnomy mapi (0-30 cm) B cepemHpbomy Mictuthesi 2,0-2,93 % rymycy, 126-350 -
JIy)KHOTiApoJtizoBaHoro a3ory, 130-380 —merkopyxomoro dochopy i 85-120 Mr Ha Kr IpyHTY — 00-
MiHHOrO Kautito. Cyma yBiOpaHux ocHoB 25,5-39,5 mr-exs/100 r rpyHTY, TrigpofiTHYHAa KHCIOTHICTh
cknanae 0,31-3,26 mr-exs/100 r rpynty, pH 5,48-7,56.

[ToroaHi YMORBH, 1110 CKJIAJINCh Y POKH gociimkeHb (2014-2016 pp.) Oyiu BiZHOCHO CIIPUSATINBU-
MU JJI1 BUPOIIYBaHHS IIyKPOBUX OypsKiB. 3a AMHAMIKOIO CEPEIHIX TeMIIEpaTyp MOACKAIHO y Mepioan
Bereralii MOXXHa CTBEpIDKYBAaTH, IO POKH Oynu MoAiOHUMH 3a TemmepaTypHuM pexkumom. Lo mo
PEXUMY 3BOJIOYKEHHS, TO POKH JOCTIKEHb PI3HIIIACS TOCUTEL CyTTeBO. Y 2014 porii B BepecHi Tiapo-
tepmiunnii koedimient (I'TK) mocar pekopaHo Benukoro 3HaueHHS — 4,5, a ceprens 2015 HaBmaku
XapakTepu3yBaBcs HaimeHIM nokazHukoM ['TK 3a Bci poku gocnimkens — 0,04. MoxHa BigMITUTH,
IO BIIXWJICHHS BiJl cepelHix OaraTopiyHMX 3Ha4eHb KiNbKOCTi omanaiB y BepecHi 2014 1 cepmHi
2015 pokiB Ha Biaminy Big 2013,2016 pp. HaOIMXKAIOCH 0 EKCTPEMaIbHHX.

OcHoBHi pe3yabTaTn Aociaimkenns. [1ig gyac 30upanHHs yKpoBUX OypsKiB BU3HAYAIH ITOKA3HU-
KM ypoXaiHOCTi (T/ra), mykpucTocTi (%), 300py LyKpy (T/ra) Al KOKHOTO BapiaHTa IOCHiLy i3 3a-
CTOCYBaHHSM MIKpOIOOpHB 1 repOiruay. OTpuMaHi pe3y/ibTaTd HaBeaeHi B TaOmmii 1.

Tabmuns 1 — [Moka3HUKH MPOAYKTHBHOCTI J0CTIIKYBAHNX TiOPHAiB 3a/1e:KHO Bil BHECEHHX Npenaparis,
2014 - 2016 pp.

Bapianr yPO)I;er;ICTL’ IMyxpucricts, % 361pT2ipr,
Immakr
Konrposb 91,8 18,2 16,9
Beranan I[Iporpec O® 1 n/ra 92,9 17,8 16,7
Beranan IIporpec O® 1,2 n/ra 92,2 17,5 16,4
beranain ITporpec O® 1,4 n/ra 93,2 16,8 15,8
Mikpo-Minepaiic 93,7 17,7 16,8
Mikpo-Minepauric, beranan [Iporpec OD 1 n/ra 96,0 17,8 17,3
Mikpo-Minepauic, beranan [Iporpec O® 1,2 n/ra 92,2 17,0 15,8
Mikpo-Minepauic, beranan [Iporpec O® 1,4 n/ra 95,6 17,5 16,9
Anbda-I'poy-Excrpa 94,4 17,7 16,9
Anbda-I'poy-Excrpa, beranan [Iporpec OD 1 s/ra 100,1 18,0 18,2
Anbda-I'poy-Excrpa, beranan [Iporpec OD 1,2 n/ra 98,0 18,6 18,3
Aunsda-TI'poy-Excrpa, Beranan [Iporpec O® 1,4 n/ra 98,6 17,5 17,4
bynasa
Kontpoib 934 17,9 16,8
beranai Ilporpec O® 1 n/ra 91,5 17,5 16,2
Beranan I[Iporpec O® 1,2 n/ra 92,6 17,9 16,3
Beranan IIporpec O® 1,4 n/ra 91,8 16,9 15,6
Mikpo-Minepaiic 96,4 17,7 17,2
Mixkpo-Minepauic, beranan [Iporpec O 1 s/ra 98,4 17,7 17,6
Mikpo-Minepairic, beranain [Iporpec O® 1,2 n/ra 98,3 17,0 16,8
Mikpo-Minepauic, beranan [Iporpec O® 1,4 n/ra 97,7 17,4 17,2
Aunsda-TI'poy-Ekcrpa 97,4 17,6 17,3
Aunsda-TI'poy-Excrpa, Beranan [Iporpec O® 1 n/ra 100,8 17,8 18,1
Anbda-I'poy-Excrpa, beranan [Iporpec OD 1,2 n/ra 101,6 18,3 18,8
Anbda-I'poy-Excrpa, beranan [Iporpec OD 1,4 n/ra 100,5 17,5 17,7
HIPg s 1,22 0,34 0,53
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[Ipo 0coOIMBOCTI BILTMBY 3aCTOCOBAHMX IPETApaTiB MOXKHA CYIAWTH 33 YCEPETHCHUMH TPHUPIYHUMHU
nanumu. Ha BapianTax mociify i3 3aCTOCYBaHHSIM BHKIIIOYHO TepOillUIiB HE CHOCTEpIraeMo 3HIKEHHS
TTOKa3HUKA yPOXKAMHOCTI riopuma IMmakT BimHOCHO KoHTpomo (91,8 T/ra), a y ridpuaa bymasa BigHOCHO
KOHTPOJIBHOTO BapiaHTa (93,4 T/ra) HalTipmmM € BapiaHT i3 3acTocyBaHHsIM betanan [Iporpec Ody B ki-
mekocti 1 /ra 91,5 1/ra. [lo3utuBHUI eEeKT BiTHOCHO KOHTPOJIO 3a0€3MeUYmIo OJHOYACHE BHECCHHS
repOiuuay i MikpomoOpus: Ha doHi Anbda-I"poy-Excrpa+beranan [Iporpec O® 1 n/ra, Tak 3a Takoi cxe-
MU 3aCTOCYBaHHS OTpHMaH ypokaiHicTs Ha piBai 100,1 T/ra, mmo Ha 8,3 1/ra OLTbIIE 32 KOHTPOIb, AJh-
¢a-I'poy-Excrpa+ beranan IIporpec O® 1,4 n/ra — 98,6 1/ra, Ha 6,8 T/ra OlLIBIIC 32 KOHTPOJIL Ta Asb(a-
I'poy-Exkcrpa+ beranan IIporpec O® 1,2 n/ra — 98,0 1/ra, Ha 6,2 T/ra OiLNbIIE 32 KOHTPOJb. Y POXKAWHICTH
riopuna bynaea Oyna HaiiBuiow 3a BHeceHHS Aubda-I'poy-Excrpa+ Beranan Iporpec O® 1,2 a/ra —
101,6 T/ra, IOpIiBHSIHO 3 KOHTPOJIBHUM BapiaHnToM (93,4 1/ra).

Ha makonmueHHs yKpy y KOpPEHEIUIO[ax BIUIMBAJA J103a repOiluay Ta HalMeHyBaHHS JH0OpUBa,
SIKE 3aCTOCOBYBAIM. Y 000X riOpuAiB HAalHIKYY LYKPUCTICTh criocTepiranu y BapianTi beranan Ipo-
rpec OD 1,4 n/ra — Imnakr — 16,8 %, Bynasa — 16,9 %, a Halikpaiii mokasauku Oynu Ha GoHi Anbda-
I'poy-Exctpa+ Beranan IIporpec O 1,2 n/ra — 18,6 i 18,3 % BinmosigHo. Po3paxyHok 300py 1ykpy
MOKa3aB, 10 HAWBUIII MoKa3HukU y Immakt — 18,3 1/ra, bymnaBu — 18,8 T/ra MoxxHa oTpumaTu Ha oHi
Ansda-I'poy-Excrpa+ beranan [Iporpec O® 1,2 n/ra.

Ha ocHOBI oTprMaHUX pPe3yJIBTATIB MO0 MPOAYKTUBHOCTI TOCTIKYBAHUX T1OpUIiB Oyio po3pa-
XOBaHO €KOHOMIYHY e(DeKTUBHICTH JAJIsl KOXKHOTO 3 BapiaHTiB JocHigy (Tadm. 2).

Tabmuns 2 — PiBenb pentabennHocTi BUpomyBanns riopuais Imnakr i Bynasa Ha ¢omni 3acTocyBanns rocimxyBaHux
npenaparis, %

. PiBeHb penTabenbHOCTI, %
Bapiant
Immakt bynasa
KonTposs 559 70,9
Beranan I[Iporpec O® 1 n/ra 54,6 63,8
Beranan IIporpec O® 1,2 n/ra 53,0 65,3
beranan I[Iporpec O® 1,4 ni/ra 54,3 63,4
Mikpo-Minepaiic 57,0 73,8
Mixkpo-Minepauic, beranan [Iporpec OD 1 n/ra 57,7 73,6
Mikpo-Minepauic, beranan [Iporpec O® 1,2 n/ra 51,0 73,0
Mikpo-Minepauic, beranan [Iporpec O® 1,4 n/ra 56,2 71,5
Anbda-I'poy-Excrpa 57,5 74,8
Anbda-I'poy-Excrpa, beranan [Iporpec OD 1 s/ra 63,7 77,0
Anbda-I'poy-Excrpa, beranan [Iporpec OD 1,2 n/ra 59,8 78,0
Aunsda-TI'poy-Excrpa, Beranan [Iporpec O® 1,4 n/ra 60,4 75,6

AHami3yroun JaHi TaONWIll BCTAHOBWIIH, IO PEHTAOCTHHICTh 3aCTOCYBAHHS TOCIHIKYBAaHUX MiK-
pPOIOOPHB CYTTEBO Pi3HUTHCA. Tak 3a BHPOITyBaHHS TiOpuaa IMImakT BU3HAUMIN PeHTAOCTHHICTH Ha
¢oHi BUKOpHUCTaHHS MikpogoOpuBa Mikpo-Minepanic — 57,7 % (y xommo3uuii 3 beranan Ilporpec
O B kinbkocrti 1 a/ra). Toxi sk 3a BHeceHHs Anbda-I'poy-EkcTpa oTpuManu HalBHUIY peHTa0Eb-
HICTh y BapiaHTi i3 CyMiCHUM 3acTtocyBaHHsAM 3 beranan [Iporpec O® 1 n/ra — 63,7 %, mo Ha 14 %
MIEPEBUIIYE KOHTPOIbHUI BapiaHT (55,9 %). lle MoxxHA MOSICHUTH TUM, IO JOCTIKYBaHi J0OpUBa
MaloTh pi3HUN BMICT (%) Aito4oi pedoBHHUA. Mikpo-MiHepanic cymapHO MicTUTb 16,6 % KOMILIEKCY
IiI0YMX peyoBHH, a Anbba-I'poy-Exctpa — 22 %, 4nuM 1 MOSACHIOETHCS HOTO Oljiblia €PeKTUBHICTD.

Ha mingcraBi npoBeneHoro aHaiizy, HaBUIy pEHTAOETIBHICTh MO JOCTIAY OTPUMANHU 32 BHPOIILY-
BaHHs ribpuna bynasa Ha ¢poni Ansda-I'poy-Excrpa+beranan [Iporpec O® 1,2 n/ra — 78 %.

BucnoBku. 3a pe3ynbTaTaMy JOCHTIKEHb BCTAHOBJICHO, 1[0 3aCTOCYBAHHS KOMIUICKCHUX MiKpPO-
noopus Mikpo-Miuepaiic (Bypsiku) 1 Anbda-I'poy-ExcTpa mo3uTHBHO BIUIMBAa€E Ha MOKA3HUKHU IPO-
IOYKTUBHOCTI AOCIIPKyBaHUX TiOpUAIB, 3 IKUX Apyre BUSABHIOCH eekTuBHIINM. HalBuiy ypoxaii-
HiCTh y riOpuaa Immakt orpumanu Ha ¢oni Anbda-I'poy-Excrpa+beranan IIporpec O® 1 n/ra —
100,1 1/ra, a y ribpuna BynaBa — Ha ¢oni Anbda-I'poy-Excrpa+beranan Iporpec O® 1,2 n/ra —
101,6 T/ra mo gocminy. BiaMiueHO Takok, 1[0 BHECEHHS TepOinuay y HaitOinbmii no3i (1,4 n/ra) npu-
3BEJIO JI0 3HIDKEHHS IMMOKa3HUKIB IIYKPUCTOCTI 000X riopuaiB — y ridopuna Immakt 1o 16,8 %, no 16,9 %
y bynagswu, Tofi sK y BapiaHTi 6€3 %KOIHOTO 00pOOITKY cepeaHs IyKPUCTICTh KOPEHEIIONIB CTAHOBHIIA
18,2, 17,9 % BianoBigHO. Y BapiaHTi i3 0gHOYaCHUM BHeceHHIM Abda-I'poy-Excrpa i beranan IIpo-
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rpec O® B kinbKkocTi 1,2 j/ra po3paxyHKOBHIA 30ip LyKpy y riopuais IMmakr 1 BynaBa otpumanu Ha
piBHi 18,3 Ta 18,8 1/ra BianmoBigHo. [li moka3HWKM € HAWBUIIMMH IO JTOCIIY.

[TincyMOByIOUH Pe3y/IbTaTH EKOHOMIYHOI OI[IHKH ¢(heKTUBHOCTI 3alIPOITOHOBAHUX 3aX0/IiB, MOYKHA
CKa3aTH, 1110 HAHOIIbII eKOHOMIYHO BHUTITHO (IOKa3HUK peHTadenbHocTi 78,0 %) BUpOILIyBaTH TiOpUa
Bynaga i3 3acTocyBaHHSIM KOMIUIEKCHOTO n00puBa Anbha-I"poy-Excrpa ams mo3akopeHeBoro IipKu-
BJICHHS Y a3y 3MUKAHHS JIUCTKIB Y PAJKAX y KiJIbKOCTI 2,5 51/ra Ui MOA0NIaHHs XIMiYHOTO CTpecy Bif
3aCTOCYBaHHS TepOIIUIy.
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Onenka 3¢¢eKTHBHOCTH 3JIeMEHTOB TEXHOJIOTMH BbIPAIUBAHUS CAXaAPHOI CBEKJIbI

H.N. Koposko

IpuBenena omeHka 3QQPEeKTUBHOCTH NPUMEHEHHs] KOMIUIEKCHBIX MHKPOYIOOpEHHH JUIl MPEONOJICHUS XHMHYECKOTO
CTpecca HAHECEHHOTO TepOUINIOM PacTeHUSIM CaXapHOH CBEKIIBI. Y CTaHOBJIEHO, YTO 00paboTKa pacTeHHi caxapHOH CBEKIIBI
B (paze CMBIKaHUS JINCTHEB B psisiax MUKpoynoopenueM Anbda-I'poy-Oxerpa n repoununom beranan IIporpecc OD 1 n/ra
obecreunia caMyro BEICOKYIO ypoxalHOCTh y rubpuza Mmnaxr Ha yposre 100,1 1/ra, a y rubpusna bynasa — Ha ¢hone Anbda
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I'poy-Oxcerpa + beranan IIporpecc O 1,2 n/ra — 101,6 1/ra. [Ipumenenue Ansda-I'poy-Okcrpa u + beranan [Iporpecc OD
B KoymuecTBe 1,2 n/ra obecrneunino coop caxapa y rubpunos Mimmakr n bynasa na yposre 18,3 u 18,8 1/ra cooTBETCTBEHHO.
Ha ocHOBaHHM NIPOBEIEHHOTO aHAIIM3a, ONPEAENIUIIN, YTO HanOoJiee IKOHOMUUECKU BEITOAHO (IOKAa3aTellb PeHTAa0eIbHOCTH
78,0 %) BbIpammBaTh rudpun bymaBa ¢ mpuMeHeHHEM KOMILIEKCHOTO ynoOpeHust Anbga-I'poy-DkcTpa Ui BHEKOPHEBOI
MOJKOPMKH B (pa3e CMBIKAHMS JINCTHEB B PAAAX B KONUYECTBE 2,5 J1/ra IS IPEo0NICHUs] XUMHYECKOTO CTpecca OT MpUMeHe-
HUs repounma.

KiroueBble cioBa: caxapHasi CBEKJIa, XUMHUECKHH CTpecc, KOMIUIEKCHBIC MUKPOYIOOpeHHs, TepOUIMIb], peHTadenb-
HOCTb.

Elements of technology for a sugar beet growing efficiency assessment

I. Korovko

Assessment of the effectiveness of using complex microfertilizers for control the chemical stress of herbicide-inflicted to
sugar beet plants is represented in the article.

The use of micronutrients is an effective way to increase the profitability of sugar beet. This is achieved by a small and
low cost of the required dose of drugs, and the impact on productivity of sugar beet is significant. One aspect of this impact is
the ability of micronutrients to counter chemical herbicide plant stress tasks.

The purpose of the research is to assess economic efficiency of micronutrients as a means to eliminate the stress caused
by herbicide to sugar beet plants.

Studies were conducted during 2014 — 2016 on the experimental field of the Institute of crops bioenergy and sugar beet,
in Ksaverivka village of Vasylkiv district of Kiev region. Crops spraying was done in the early phase of leaves closing in
rows. Productivity, cost-effectiveness of interventions was determined by the "Methodology of Research in beet".

It has been found out that sugar beet plants processing in the phase of the leaves closing in the rows with microfertilizer Alfa-
Grou-Extra and the herbicide Betanal Progress OF at the rate of 1 1 per ha gives the highest yield of hybrid the ‘Impact’ — 100.1 t/ha,
and that of the ‘Bulava’ under using Alfa-Grou-Extra + Betanal Progress OF at the rate of 1.2 1 per ha— 101.6 t per ha.

The accumulation of sugar in the roots is affected by the dose of herbicide and fertilizer used. Both hybrids had the low-
est sugar content in the variant with Betanal Progress OF at the rate of 1.4 1 per ha: Impact had 16.8 %, Bulava — 16.9 %, and
the best productivity was revealed under using Alfa-Grow Extra + Betanal Progress OF at the rate of 1.2 1 per ha — 18.6 %
and 18.3 %. Calculation of sugar accumulation showed that the highest productivity of sugar in Impact is 18.3 t per ha, Bula-
va has 18,8 t per ha can be obtained on the background of Alfa-Grow Extra + Betanal Progress OF at the rate of 1,2 1 per ha.

So for the cultivation of hybrid ‘Impact’ define profitability against a background of using fertilizers Micro-Mineralis is
57,7 % (in the composition of the Betanal Progress OF in the amount of 1 I per ha). While in variant with using Alfa-Grow-
Extra the highest profitability was got in the version compatible with the use of Betanal Progress OF 1 1 per ha — 63.7 %,
which is on 14 % higher than the control variant (55.9 %). This can be explained by the fact that fertilizers have different
content (%) of nutrients. Micro-Mineralis total complex containing 16.6% active ingredients and Alfa-Grow Extra — 22 %,
which explains its greater efficiency.

Based on the analysis, it was determined that the most economically profitable (profitability indicator is 78.0 %) was to
grow Bulava hybrid with using complex Alfa-Grou-Extra fertilizer for foliar nutrition in the phase of leaves closing in rows
at a rate of 2.5 1 per ha to overcome chemical stress caused by herbicide applying.

Key words: sugar beet, chemical stress, complex fertilizers, herbicides, profitability.
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®OPMYBAHHSA POTOCUHTETHYHOI'O AITAPATY I'OPOXY
3AJIEKHO BIJI BIVINBY JOBPUB TA PEI'YJIATOPIB POCTY
B YMOBAX JIICOCTEIY YKPAITHU

BucsitiieHo nuTanHg GOpMyBaHHS OCHOBHUX HMOKa3HUKIB ()OTOCHHTETHYHOI NPOJYKTHBHOCTI ITOCIBIB TOPOXY, 30KpeMa
BEJINYMHU IUIOLII JIMCTKOBOI MOBEPXHi, yPOXKAHHOCTI Ta BMICTY CHPOTO MPOTEiHy B copTax ropoxy. HaitGinpi crpusitiusi
YMOBH 17151 OPMYBaHHS TOCHONAPCHKO LIIHHUX O3HAK 33 POKU JIOCII/DKCHb CKIIJAI0ThCs 32 BUPOLYBaHHA cOpTiB YitoOe-
Heub Ta FOumiit i3 3acToCyBaHHSM B KOMIUIEKCI MiHEPaJIbHOTO JKHBJICHHS Ta peryisiTopiB pocty biosit + Peromnant, biosit +
Arpoctumystin ta @pes-AkBa + Peromnant, @pesi-AkBa + Arpoctumyiin. Tak, Ha KOHTPOJIFHOMY BapiaHTi y 000X copTax,
Jie He 3aCTOCOBYBAJIM MiHEpaJIbHE JOOPHBO Ta PETYISATOP POCTY, CIIOCTEPIraloThesl HIDKYI OCIIKYBaHI MOKAa3HUKU MOPIB-
HSHO 3 IHIIMMU BapiaHTaMH.

KuouoBi ci10Ba: ropox, Iiolia JMCTKOBOI MOBEPXHi, YPOXKaHHICTb, CUPHIl IPOTEiH, MiHEpaIbHE JOOPHBO, PEryJISATOPH
pocry.

© Kopoas JL.B., 2017.
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IlocTaHoBKa MpPoOJeMH Ta aHAJI3 OCTAHHIX JOCTiI:KeHb i myOJikamiid. JIncTkoBa MOBEpXHS
pociuH Oe3nocepeHbO 3aJIeKUTh BiJl MPOAYKTHBHOCTI ¢oTrocuHTe3y [1]. OgHMM 13 HUIAXIB perysro-
BaHHSI TUTOIIT JTUCTKOBOT MMOBEPXHI MOXE OYTH CTBOPEHHS Ta IMiATPUMaHHSI HEOOXiTHOI CTPYKTYpPH TI0-
CiBY, 1[0 B CBOIO Yepry 0OYMOBIIIOE OCHOBHY BUMOTY JI0 BEITUYHHM aCUMIISAIIHHOTO amapaTy pOCIIUH.
OpnHak, OUTBIIICT KyJABTYP Ha MOYATOK BereTalii i B ApyriH ii mojaoBuHi (Micis Mo4aTKy BiAMUpPaHHS
JUCTKIB Y HIXKHIX sIpycax) HEOOXiAHOTO MPOEKTHBHOTO MOKPUTTS JIMCTKOBOI MOBEPXHI HE YTBOPIOE.
Tomy omHi€ero i3 epeKTUBHUX MOXKIMBOCTEH OLNBII MTOBHOTO BHKOPHWCTAHHS COHSYHOI pamiamii € 3a-
Oe3IeueHHs IPUCKOPEHOTO PO3BUTKY aCHMIIIOIOYO] MIOBEPXHI HA MOYATKY BETeTAIliifHOTO Iepioay 3a
PaxyHOK BUKOPUCTaHHs MiHEpaJbHUX AOOPHB 1 PEryIATOPiB POCTY Ta CHOBUIbHEHHS i1 BiAMUpaHHS Yy
a3y GpopMyBaHHS — HAJIMBaHHS 000IB.

Psn nocmiguukis [2, 3] BBaXarOTh, 1[0 OCHOBOK (POTOCHHTETHYHOI MisTIbHOCTI 0000BUX KYJIBTYD €
(hopMyBaHHS ONTHMAIBHOI IO JIUCTKOBOI MOBEPXHi. 3rifHO 3 pe3ynbTaTaMu JOCTIKEHb OTpUMa-
Hux B Jlicocteny Ta cxigHomy Creny YKpaiHU BiJOMO, 1[0 ONTHMajbHa IUIOLIA JIUCTKOBOI MOBEPXHi
st coi mae cranoBuTH 40-50, kopMoBux 6006iB — 60-80, ropoxy — 35-42 tuHc. M*/ra. OnHax, mwioma
JMCTKOBOI MOBEPXHI MOXKE BapilOBAaTH, 3aJIKHO BiJ TiAPOTEPMIYHHX YMOB POKY Ta 3aCTOCYBaHHS
€JIEMEHTIB TEXHOJIOTi1 BUPOLTYBaHHS.

Ha sxanb, yepes roctpuit 1eilut pecypcHOro MOTEHIIaNy Ta KOH IOHKTYPY PUHKY B POCITHHHHII-
TB1 YKpainu, 3a ocTaHHI 15 POKiB CIIOCTEpIraiNCh HETaTHUBHI SBHINA, SKi TPU3BOIWIN 10 3MCHIIICHHS
IUIOI TIOCiBY TOPOXY, YPOXKAMHOCTI, BMICTYy cHpoOro mpoteiny Bin 22,5-23,5 mo 19-22 %. 3umxeHHs
POMIOYOCTI TPYHTIB Yepe3 iX HepallioHAIbHY €KCINTyaTalliio, BiICYTHICTh HAYKOBO OOIPYHTOBAHOI Ci-
BO3MIHH, CHCTEMH yI0OpeHHS 1 3axucTy mpusBenu a0 Hemobopy 0,2-0,4 T/ra cuporo mporteiny [4].
OTxe, B IepepaxyHKy Ha BaJloBUH 30ip, B Macmrabax YKpaiHu HIOPOKY HenoOip cTaHoBHTH Bix 120
10 280 THC. TOHH CHPOT0 MPOTETHY TiTBKH i3 MOCIBHUX IJIOL] FOPOXY.

Mertoro aocaimkeHb O0yii0 BUBUMTH (DOPMYBaHHS OCHOBHHMX ITOKA3HHKIB (DOTOCHHTETHYHOI MPO-
JOYKTUBHOCTI TIOCIBIB TOPOXY, 30KpeMa BEJIMUMHY IUIOLI JHCTKOBOI MOBEPXHI, YPOKAalHHICTh T BMICT
CHpOTO IPOTEIHY B COPTax rOpoxy.

MarepiaJj i MeToauKa AocailkeHb. ExcriepuMeHTaNbHI JOCIIKEHHS IPOBOAMIN HA TTOJI BiIIi-
JIy CeJeKIii Ta HACIHHUIITBA 3€pHOO000BUX KYIBTYp YIamoBo-JIFONMHHEIBKOI MOCIiTHO-CEIEKITIHHOT
ctaHuii [HcTUTYTYy Gi0€HepreTHYHUX KYJIbTYp 1 ykpoBux OypsikiB HAAH (2015-2016 pp.).

[pyHT CTaliOHAPHOTO JOCIIJHOTO TOJsl — YOPHO3EM IIIMOOKUH MaJOTryMyCHHUI BHIIyTOBaHUI ce-
PEIHBOCYTJIMHKOBHH, 0 MICTUTh B opHoMy mmapi (0-30 cm) 3,9 % rymycy, HITpaTHOTO a30Ty —
16,4 mr/kr, amoHiitHOro azory — 38,7 mr/kr, pyxomux ¢ocdari — 8,3 mr/100 r rpyHTY, OOMiHHOTO
kamito — 10,3 mr/100 r rpyHTYy, aKTHBHA KUCJIOTHICTH — 6,09.

[pYHT XapakTepHu3ye€ThCs CEPENHBOI0 3a0€3MEUYEHICTI0 MiHEPAILHUM a30TOM (HITpaTHMH + amo-
HIHHUI) Ta HU3bKOIO 3a0€3MEUYEHICTIO PyXOMHUM (ochOpoM 1 MiABUIICHOIO 3a0¢3MEeYeHICTIO 0OMIHHUM
KajieM. B minomy X IpyHTOBI YMOBM THIOBI IJIi 30HH MPOBEACHHS IOCIIIXCHb 1 € CIPUATIMBUMHI
JUTSL BUPOLITYBAaHHS TOPOXY.

[loromni ymoBM B poku mpoBeneHHs mocuimkenb 2015-2016 pp. Oymu pizanmu. B ocHOBHOMY
CHPUATIMBHUM Ui POCTY 1 PO3BUTKY ropoxy BusiBucs 2016 pik, xo4a MOKa3HUKH BiIpi3HAIMCS Bif
cepeHbO0AraTOpiyHUX 3HAYCHb, ale 3a0e3neunnn GopMyBaHHS BUCOKOI MPOAYKTUBHOCTI FOPOXY, IO
JIO3BOJIFHJIO OJICP’KAaTH BpPOXKal 3epHA B cepeaHbOMY Ha piBHI 2,9 mis copty YmroOnenenp Ta 3,3 1/ra
st copty HOmiid.

Posrnsmatoun rimpotepmiuni pecypeu [5, 6, 7] Beretauiiinoro nepiogy 2015 poky ciix BinmiTuTH,
0 71Bi JieKaau 3 mokasHukamu HamMipHoi Bojoru (I'TK>1,6): tpets xBitHs — 5,09, nepma TpaBHS —
5,41; ta i’ st cyxux (I'TK<0,5) nekaxa: nepma ta apyra ksitas — 0,0; 0,22, npyra tpasus — 0,36, Tpe-
15 uepBHs — 0,31, apyra nunas — 0,45. [IpoxomxenHs ga3u cXoAiB BigOyBanocs 3a MOCYIUTHBUX YMOB
(I'TK 0,0-0,22). LIpiTinHs Ta yTBOopeHHS 000iB — 32 ocymnumBux yMoB 3BostoxkeHHs (I'TK 0,85). Ile-
piox To3piBaHHA TSI COPTIB TOPOXY XapaKTepH3yBaBcs Takox nmocynuusumu ymoBamu (I'TK 0,68).

lNaporepmiunnii koedimient CensanHoBa (I'TK) [6] B 2016 pori 3a Bererartito ctaHoBuB 1,16, mo Bu-
3Hayae yMOBM BereTamii sk cnpusatiusi. L{omo rigpoTepmiuHHMX pecypciB BereTaliiHOro mepiogy 2
016 poxy ciia BiAMITHTH, IO JBI IEKaaX 3 MOKa3HUKaMu HaaMipHOI Bosoru (I'TK>1,6): mpyra TpaBHS —
4,09 Ta tpers uepBHs — 2,18; Ta Tpu cyxux (I'TK<0,5) mexan: tpers ksitas — 0,0, Tpers Tpasus — 0,09,
tpets mumHs — 0,16. Ilepion ciBda — cxogu y 2016 p. BigOyBaBcs y cnpusTiauBux ymosax, konu ['TK B
CepeIHbOMY JIOPiBHIOBAB 1,1, 1110 HPHIIBHUIIIKIO MPOXOHKEHH a3y Ha 6 110 mopisHsHO 3 2015 pokoM.
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Binbin cripusTaMBUME OYyJIM YMOBH B IEPIOA BiJl LIBITIHHA 10 GOpMyBaHHs 000iB, 3a0e3eYEeHHsT BOJIOTOO
Oyno HopmanbHuM, ko I TK B cepennbomy nopiBaioBaB 1,34. Ilepion mo3piBaHHS CYyHpOBOMXKYBABCS
nocynueuMu ymoBamu (I'TK nopisaroras 0,81-0,93), 1110 O3UTHBHO BIUTMBAJIO HA YMOBHU 30HpaHHSI.

[Tix gac gocimimKeHs BUKOPUCTOBYBAIIA COPTH TOpoXy YroOieHenpb, FOmiit. 3aranpHa 1uroma goc-
JIAHOT TUISHKYU — 35 M2, o0mnikoBa — 25 M2, MOBTOPHICTh YOTHPUPA30Ba, PO3MIIIEHHS AUISTHOK PEHJIO-
mizoBaHe [7, 8].

[Tmomry mMpUIMCTKIB, TUCTKIB Ta BYCiB BH3HAYAIHN 3a JOIIOMOTO0 MeTomy Bucidok [10]. Ha goci-
IHIA ginsHil Bigoupanu 10 pociuH, 3puBaiy 3 HUX YCI MPHIMCTKY Ta JUCTKH 1 3BakyBand. [ToTiM 3a
JIOTIOMOT'0I0 KOPKOBOT'O CBepyia Opaid 3 HUX NPWIKCTKIB Ta JUCTKIB 10 20 BHCIYOK 1 3BayKyBajH iX.
OOYKCIMBIIY 3arajibHY IUIONIY JMCTKIB Y MP0o0i, BU3HAYAIM ILIOLLY JUCTKIB HA OJHIM pOCIUHI i, TOM-
HOJKMBIIH [I€H MOKa3HMK Ha TyCTOTY POCIHUH Ha | ra, ofep)KyBad IUIONLY JHCTKOBOTO amapary poc-
JTMH BUPaXeHy B M/Ta.

VYposkaiiHicT BU3HAYAIN 32 METOAOM NPSAMOTro KOMOaiiHyBaHHS KOKHOI 0OJIIKOBOT AUISTHKH (KOM-
6aiin Cammio-500).

AmnaJti3 BMiCTy IpOTEiHy B HACIHHI POBOAMIIM 32 METOJIOM iH(Ppa4epBOHOI CIIEKTPOMETPIi.

OcHoBHi pe3yabTaTu Aociaimkenns. Sk B 2015, tak i 2016 poui Hamu OyJnO BCTaHOBJIICHO, IO
JOCITIKYBaHI COPTH TOPOXy (hOPMYIOTh Pi3HY BEIHUYMHY JIMCTKOBOI moBepxHi. [lomiOHa 3ayIeKHICTh
CIIOCTepiranach 3aBXIH, a qud)epeHItiaIlis 3MIHIOBaIACch 3aJIe)KHO BiJl 3aCTOCYBaHHS JOOPHUB 1 peryis-
TOpiB pOCTy B KOMIJIEKCI Ta OKpeMo (Tadi. 1).

Tak, Ha BapiaHTax IOCHTIAY € OKpIM MiHEpaJbHOTO JOOpPHBA 3aCTOCOBYBAIHU 1 PEryJISTOPH POCTY B
KOMIUIEKCI ¥ (ha3y MOBHOTO IBITIHHS (hOpMyBaIach HAMOUTBIIIA TIIOIIA JTMCTKOBOI TIOBEPXHi, BOHA CKJIaja-
na B 2016 pori 50744-70822 tuc. M/ra y copty Yrobnerenp, FOmis — 31819-42075 tuc. mY/ra. Ile, Bin-
nosinHo, Ha 20480-40558 THC. M7/ra Ta 11091-21347 THc. M*/ra Giblue, MOPIBHAHO i3 KouTposeM. [Ipu
3aCTOCYBaHHI OKpEeMO MiHEpaTbHUX JTOOPHB IIi MTPUPOCTH OYIIM MEHIIIMMHU 1 CKJIaai, BiAmoBiaHo 18178—
19765 tuc. M*/ra y copry Ymo6nerens; 758510282 uc. m*/ra — FOuis, Tex crioctepiranock y pasi 3acTo-
CYBaHHS OKPEMO PeryisiTopiB pocty. B 2015 poiii moka3HUKH ILIOIII JIMCTKOBOI MTOBEPXHI OYyiy AEIIO HU-
JKIMH, TTOpiBHAHO 3 2016 pokoM, Ha 10 BIUTMBAIA SK CEPEAHBOI000Ba TEMITepaTypa TOBITPS, TaK 1 Kijlb-
KicTh onaiB. KijbkicTh Bojioru 3a rei nepioa Oyna oomexeroro (0-0,5 mM 3a Hopmu 21,3-25,4 Mmm), a
TeMIiepaTypa HoBiTpsi Oyna Buiie HoOpMH Ha 3,6-3,9 °C, 1m0 B CBOIO Yepry HEraTMBHO BIUIMHYJIO HA PICT
BETeTaTMBHUX OPraHiB Ta GOpPMyBaHHS T€HEPATUBHUX OPTaHiB.

Tabmuns 1 — Ilaoma JuCcTKOBOI MOBEPXHi rOPOXY, 3aJI€3KHO Bi/l BIVLIMBY MiHEpaJILHUX 100PHBTA PEryJasiTOpa pocTy
(2015-2016 pp.), Tic. M*/ra

®da3u pocTy i pO3BUTKY rOPOX
No . TIOBHE IBITiH- | popMyBaHHS i JOC- | TOBHE IBi- | (hopMyBaHHS 1 JOC-
3/t Copr Bapiant Hsl TUTaHHSI HACIHHS TiHHS TUTaHHSI HACIHHS
2015 2016
1 KoHtpois 29948 19822 30264 19927
2 biogirt 48152 31579 48442 31596
3 biosit + Peromnant 51518 33574 51986 33650
4 biosit + Arpoctumyiin 50074 32762 50744 32801
5 |Ymoo6neneus|®Ppest Aksa 50604 33110 50029 33231
6 Dpest AkBa + Peromnanr 70261 45449 70822 45554
7 Opes AxBa + ArpocTHMYITiH 51448 33546 69205 33723
8 Perorurant 48169 31416 49969 32616
9 ArpoctuMynin 48086 31089 49686 32098
10 KoHtpoib 20615 13646 20728 13702
11 biogirt 30997 20282 31010 20372
12 biosit + Peromant 41598 27062 42075 19612
13 BioBit + ArpocTUMyItiH 36163 23609 36587 23644
14 IOniii  |®pes Aksa 29237 19240 28313 19200
15 ®Dpes Aksa + Peromnant 25116 16382 31819 16481
16 Opes AxBa + ArpocTHMYITiH 36018 23621 36062 23725
17 Peromanr 27040 15656 28340 16357
18 ArpoctuMynin 27006 15485 28156 16138
HIP, 5 127 97 111 83
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VY ¢azy GopMyBaHHS i TOCTHTaHHS HACIHHS TOPOXY BiIMiUeHE CYTTEBE 3HWKEHHS IUIOIII JIMCTKOBOT
noBepxHi sk B 2015 Tak i 2016 pori. Ha xonTtpoui neit mokasauk B 2016 pomi ckiamas 19927 tuc. m*/ra
uist copty Ymobnenens ta 13702 tuc. M*/ra — mist copry FOumiit, a B 2015 poui riolma IMCTKOBOT MOBEPXHI
cxanana 19822 Tuc. MY/ra s copry YmoGerens, 13646 tic. M*/ra — FOumiii. Crioctepiramach mosi6Ha
3aJICXKHICTD Y (ha3y (HOpMyBaHHS 1 TOCTUIaHHS HACIHHS TOPOXY SIK 1 y a3y MoBHOro IBIiTiHHIL. Makcuma-
JIbHA TUTOIA JIUCTKOBOI TIOBEpXHi v (azy dopmyBaHHs 1 mocturands Haciaas y 2016 porii BimMideHa Ha
JIAHKAX A0cHiny ne 3actocoByBamu ®dpes-Axsa + Perommant — 45554 Tuc. M’/ra Ta IpH 3aCTOCYBaHHi
®pe-AkBa + Arpoctumyitin — 33723 tuc. MY/ra y copry YmoGnenenp, Ta 23725 tuc. M/ra y copry
‘FOmiif’ 13 3acTtocyBanHsM Dpes-AkBa + ArpoCTUMYJIiH Ta TIPH 3aCTOCYBaHHI BIOBIT + ATpOCTHMYITIH —
23644 tic. M/ra. 1[o10 3aCTOCYBAHHS OKPEMO PETYIIATOPIB POCTY TA MiHEPANBHOTO J00PHBA MOKA3HHKH
ICTOTHO HE BiAPI3HSUIHCSA MK c000r0. 3HM)KEHHSI IUIOL JIMCTKOBOI MOBEpXHi Y a3y ¢iziomoriynoi crur-
JIOCTI TIOB’SI3aHO 3 BIATOKOM ITIACTUYHUX PEUOBHH 3 BETCTATHBHUX OPTaHiB HIDKHIX SIPYCIB Y TeHEpaTHBHI
OpraHH, 110 NPU3BOIUTE 10 ONAJIaHHs1 JIMCTKIB B LUX Apycax Ta 3MEHILIEHHs JIMCTKOBOI ILIOLII B IIJIOMY.

TakuM 4MHOM, HAMOUIBII CIPUATINBI YMOBHU JUIsl (JOPMYBAaHHSI ONTUMAIIBHOI ONTHKO-01070TT4HOT
CTPYKTYpH TOCiBiB ropoxy B 2016 poili cKJIagaroThes 3a HOTO BUPOITyBaHHS 13 3aCTOCYBAaHHSM B KOM-
IUIEKCI MiHEpaIbHOIO yA0OpEHHS Ta peryasTopiB pocty biosit + Peromiant, BioBiT + Arpoctumy i
ta @pes-AxBa + Peromant, ®pes-AkxBa + Arpoctumynid. Xoua B 2015 pori Takoxk NO3UTHBHI pe-
3yJnbTaTh OyJM OTpUMaHi y BapiaHTax i3 3acTocyBaHHSAM 100puB @pes-AkBa A copTy YioOieHenb
ta bioBiT — mis copty FOmiit, mo motpedye moaanbIroro J0CiHKeHHS.

YpoxaiiHICTh Ta SKICTh OTPUMaHOI MPOAYKIii € TOJIOBHIUMH MOKa3HUKAaMH, 1110 BU3HAYAIOTh PiBEHb I'O-
CIOJAPCHKOI €(hEeKTUBHOCTI 32 BUPOLIYBAHHS BCIX CLIBCHKOTOCTIONAPCHKHUX KYJBTYp, B TOMY YHCII i TOpo-
Xy. 3a BEIMYMHOIO BPOXKAK0 Ta IOKA3HUKAMHU SIKOCTI 3€pHA TOPOXY MM MOXEMO CKJIACTH JIOCTATHBO
00’ €KTUBHY OITIHKY ITPO MTOBHOTY peaizallii MOTEHITiaTy MPOAYKTHBHOCTI COPTIB ITi€l KyapTypH. Bemmdan-
Ha IIMX MOKa3HHUKIB CBIIYUTH MO e(eKTUBHICTH POOOTH (POTOCHHTETHYHOTO Ta CUMOIOTHYHOTO arapariB
3a MPOXOKEHHSI OCHOBHUX €TariB OHTOreHe3y. Kpim Toro, BoHa Ja€ MOKJIMBICTh OIIHUTH BIDIHB THX YH
IHIIUX (paKTOPIB 30BHIIIHBOIO CEPEIOBHINA Ha MPOIYKIIHHMH Mpoliec B arpodiToIeHO3aX.

HaiiBasxnuBimmM pe3epBoM pOCTy BPOXKaHOCTI € HaMOLIbII IOBHA peani3amis MOTeHUiiHOT mpo-
OYKTUBHOCTI BUPOILYBaHUX COPTiB, e()eKTHBHE BHKOPHUCTAHHS IPYHTOBO-KIIMAaTHYHHUX 1 Marepiaib-
HUX pecypciB. CriocTepexeHHs 3a mporecoM (popMyBaHHS BPOKaWHOCTI 3epHA TOCITIKYBAHUX COPTIB
ropoxy TMOKa3aio 4iTKy i1 3aJIe)KHICTh BiJ BIUIMBY 3aCTOCYBaHHS MiHEpaJIbHOT'O JOOpHBA Ta PEryNATO-
piB pocty (puc. 1).
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VYpoxait 3HAaUHOIO MIpOI0 3aJIKUTh BiJl IIOTOJHUX YMOB, COPTOBHX OCOOJHUBOCTEH 1 POXOMKEHHS
pocinuHamu a3 pocTy i pO3BHUTKY Ta TEXHOJIOTIYHUX NPUHOMIB.

VY 2015 porii moroaHi yMOBU OyjIM HECIIPUATIUBI I 3a0€3M€YCHHS BOJIOIOI0 POCIHH rOpOXy B
OCHOBHI (ha3H poCTy 1 pO3BUTKY, 1110 HE MOXKHA cka3aTh 3a 2016 pik. 3a 03HAKOIO YPOXKAHHOCTI OLIBIII
YyTIUBUMH BUSBHIUCS copTH YmrobneHens Ta IOmiit Ha BapiaHTax 0e3 3acToCyBaHHS AOOPHB Ta pe-
TYJIATOPiB pocTy (KOHTPOJIB).

YporkaiiHiCTh TOPOXY 3a IBOMa COPTaMHM 3MIHIOETHCS 3aJICKHO BiJI 3aCTOCYBaHHS Pi3HUX KOMOiHa-
i — MiHepajbHe JOOPHUBO + perynarop pocty. CepeaHi JaHi cBig4YaTh Mpo Te, 10 HAWOLIBIIY BPO-
xaifHicTb K B 2015 Tak 1 2016 pp. 3abe3neunB copT YmoOieHels 3a OONPUCKYBaHHS CYMIIIIIIO 3
MiHEpaJbLHOrO T00pHBa Ta peryisropa pocTy biosit + Peromnant ta ®pes-AkBa + PeromianT i moka-
3HUKY ckmanany — 3,11 ta 3,22 1/ra. 3a oONpUCKYBaHHS CYMIIIIIIIO 3 MiHEPAJILHOTO TOOpHBa Ta pery-
nsiTopa pocty biosit + Peromnant yposkaiiHicts cranoBuna ans copty HOmiit — 3,82 1/ra. Ilo3utuBHI
pe3yabpTaTH OTPUMaHi 32 BUKOPUCTAHHsI KOMOiHAIi MiHEepalbHOTO JOOpUBa Ta perynstopa pocty bio-
BIT + ArpOCTHMYIIiH, YPOKaHHICTh COPTIB CTaHOBMJA YJoOieHels — 2,9 1/ra Ta FOmiit — 3,38 1/ra.
Haiimenia BpokaiiHicTh BiMideHa y 000X copTax 0e3 3acTOCYBaHHS TEXHOJIOTIYHUX TPUIOMIB.

HaiiBumuii moka3HUK MPOAYKTHUBHOCTI, CTIHKOCTI JO HECHPUSTIMBUX MOTOJHUX YMOB BHPOIIY-
BaHHsI BUSIBUB COPT Oe3/rcToukoBoro Mopdomorignoro tuiry FOmiit (Bycatmit). Came BiH 3a0e31eUnB
HaWBHIIy BpOKalHICTh 3epHA K B 2015 Tak 1 2016 pp. BiamosigHo 3,13-3,82 T/ra 32 00p0o0KHu y hazy
OyToHi3amii MiHepanbHUM J00puBOM bioBit + PerommanT.

Bigomo, mo XiMidHAN CKJIaa 3epHA — 1€ TEHETHYHO 00yMOBIIeHI o3Hakw. IIpoTte, muisIxoM 3acTo-
CYBaHHS PSAY arpoTeXHIYHUX MPUHOMIB MOXKHA TTOJIIMIITNATH SKICHI TOKa3HUKY Mpoaykiii. ToMmy Baxk-
JUBO OYJO BUSBHUTH SIK BIUTMBAIOTh BapiaHTH KOMOIHAIil MiHEepaJIbHE JOOPUBO — PEryIISATOP POCTYy Ha
BMICT cUpOro nmpoTeiny Ta 30ip Oinka 3 rekrapa (Tadm. 2).

Tabmus 2 — Ouinka GioXiMiYHUX MOKA3HUKIB 3epHA rOPOXY, 3aJ1€KHO Bill 32cTOCYBaHHS MiHepaJbHUX 100pPHB Ta pery-
JsTopiB pocry, 2015-2016 pp.

2015 pik 2016 pik

3 /i[ Copr Bapiant BMiCT cHpOro 36ip Ginka, 1/ra BMiCT CHpOro 36ip Ginka,
npoteiny, % npoteiny, % T/Ta
1 bioBiT 22,3 0,62 22,6 0,68
2 Biosirt + Perormmant 22.8 0,70 23,1 0,72
3 KonTpons 22,3 0,57 22,2 0,57
4 BioBitT + ArpocTumyIid 22,4 0,65 22.8 0,68
5 |Ymob6nenens|Peromiant 22,3 0,61 22,6 0,67
6 ®pes-Axsa + Peromiant 22,7 0,68 23 0,74
7 ODpes-AkBa 22,5 0,64 22,5 0,66
8 Opesi-AkBa + ATpOCTUMYITIH 22,5 0,65 22,9 0,67
9 ArpocTHMyITiH 22,3 0,58 22,5 0,66
10 BiosiT + Perommant 22.8 0,71 229 0,87
11 BiosiT 22,7 0,57 227 0,75
12 BioBiT + ArpocTHMYIIiH 22,8 0,63 23 0,78
13 Perommant 22,5 0,57 22,6 0,72
14 TOmiit Opesi-Aksa + Peromanar 22,8 0,65 22,9 0,76
15 Kontposb 21,9 0,50 22 0,64
16 Opes-AkBa + ATpOCTUMYITIH 22,1 0,54 22,7 0,72
17 Dpesi-AkBa 22,7 0,53 22,7 0,71
18 ArpocTHMyITiH 22,5 0,54 22,5 0,71
HIP o5 0,31 0,05 0,28 0,04

3rigHo 3 JaHUMHK BCTAHOBJIECHO, IO TAOJIUIIl BUAHO, 110 HAWBUILI MOKa3HUKH CUPOTO MPOTeiHy Ta
30ip Oinka 3 rekTapa B 2015 poui Manu copTy i3 3aCTOCYBaHHAM MiHEpaJIbHUX AJOOPHB Ta PEryJIsSTOPIiB
pocty bioBiT + Perommant ta ®pes-AkBa + Peromrant mist copty Ymo6neHens ta biosit + Peron-
nanT, @pes-AkBa + Peromnant ta bioBit + Arpoctumynin s copty HOmiid.

VY pesynbTati npoBeAeHuX nociimkens y 2016 poui BU3HAYEHO, 10 BMIiCT CUPOTO MPOTETHY B Ha-
CIHHI 3aJIe)KUTHh OKPIM dii JOOPUB Ta PETYIATOPIB POCTY IIe 3HAYHO BiJ BILTUBY METECOPOJIOTIUHUX
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YMOB BETETaIIHOTO MEePioAy KyJIbTYpPH, IO MTOB'SI3aH0, TIEPII 32 BCe, 3 IMiIBHIICHUM TEMIICPaTypPHUM
pexxuMoM y ¢a3y HaluBY HaciHHs. Bmict 6inka ocoO0muBO He 3MiHMBCS MOPiBHAHO 3 2015 pokom i OyB
Ha piBHI 22-23 %.

Takwii MoKa3HUK SK BMICT CHPOTO MPOTETHY B HACIHHI TOPOXY XapaKTepHU3ye SKICTh MPOIYKIIii, a
JUI OLIHKM JOCITIIKYBaHHX arpo3axolliB IIOA0 OLIKOBOi MPOAYKTHBHOCTI Kpalle po3risagatd 30ip
Oi7Ka 3 OAMHUII IUTOMII, SIKMK 6araTto B 4OMY BH3HAYa€THCSI OTPUMAHOIO0 BPOXKaHHICTIO KyJIBTYPH.

[lix gac mociimkeHb MakcUManbHU 30ip Oika B 2016 porti 6yB oTpuMaHui y BapiaHTi 13 3aCTO-
cyBanHsM @pes-AxBa + Perommant ms copry Ymoobnerens — 0,74 1/ra, mis copry FOmii — 0,87 T/ra
y BapiaHTi i3 3acTocyBaHHsIM bioBiT + PerormmanT, mo nepur 3a Bce 00yMOBJICHO OTPUMAaHHSIM HalBH-
101 YPOXKaWHOCTI y ITUX BapiaHTax B PiK HOCITIHKCHHS.

BucnoBku. Bimmigeno, mo B 2015-2016 pp. MakcuMaibHa IDIONMIA JIUCTKOBOI IMTOBEPXHI TOPOXY
CHIOCTEpIraeTbesl y ¢asy MoBHOTO LBITiHHA. Tak, Ha KOHTPOJIBHOMY BapiaHTi y 000X copTax, A€ He
3aCTOCOBYBAJIM Hi MiHepaJbHE JOOPUBO aHi PEryJIsiTOpP POCTY CHOCTEPIraeThesa HIKYA IJIOMIA JTUCTKO-
BOi TIOBEPXHI MOPIBHAHO 3 IHIMMUMHU BapianTamu. CIia BIIMITHTH, IO HAHOUTBIT CTIPUSATINBI YMOBHU
i GOpPMYBaHHSI ONTHMAIBHOI ONTHUKO-010JI0TIYHOT CTPYKTYPH OCIBIB TOPOXY 32 POKH JOCHTIHKEHBb
CKJIaJal0ThCs 32 HOro BHPOIIYBAHHS 13 3aCTOCYBaHHSM B KOMILJIEKCI MiHEpabHOTO KUBJICHHS Ta pe-
rynsTopiB pocty bioBiT + Perommant, bioBiT + Arpoctumyiin Ta ®@pes-AkBa + Perormiant, @pes-
AKkBa + ATpOCTHUMYIIiH.

Bcranosneno, mo coptu Yarobnenens ta FOmiit Ha BapiaHTi 6e3 3aCTOCYBaHHS JOOPUB Ta peryJis-
TOPIB POCTY 3a 03HAKOIO0 YPOKAWHOCTI BUSABUIUCS O1IBII YyTIIMBUMH J0 HECIPHUATIUBUX YMOB, OO0
3a0€31eYCHHS BOJIOTOI0 B OCHOBHI (ha3H pOCTY 1 PO3BUTKY ropoxy. HalBHIuiA mMOKa3HUK MPOTyKTHB-
HOCTi, CTIMKOCTi 0 HECHPHATIMBUX MOTOAHUX YMOB BHUPOIIYBAaHHS BHSBHB COPT O€3JIHCTOYKOBOTO
Mopdonoriudoro tuny ‘tOmiii® (Bycaruit). Came BiH 3a0e3ledynB HaWBUILY BpOKaHHICTH 3epHa B
2015 pomi — 3,13 T1/ra, B 2016 pomi — 3,38 T/ra 3a 00pobku y da3y OyToHizarlii MiHEpaTLHUM T00pH-
BoM bioBiT + Peromnanr.

BusiBieHO MO3UTHBHUI BIUIMB MiHEPAIbHUX JOOPUB Ta PEryIATOpiB pocty biosiT + Peromiant Ha
TTOKa3HUKH CHPOTO TMPOTETHy Ta 30ip OinKa 3 TekTapa — st copty YmooneHens — 0,70 1/ra, mist copTy
FOmiit — 0,71 1/ra B 2015 pomi. B 2016 p. Haiikpamii pe3yIbTata 0yJId OTpUMaHi y BapiaHTi i3 3aCTOCY-
BaHHsM bioBit + Perommant mns copry HOmiii — 0,87 1/ra, Ta ®pes-AkBa + Peromnant mis copty
Vmob6nenens — 0,74 1/ra.
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®opmupoBaHue GOTOCHHTETHYECKOr0 aNNAapaTa ropoxa B 3aBHCHMOCTH OT BJIMSIHMS Y100peHUii M peryJisiTopos
pocra B yciaoBusx Jlecocrenu YkpanHsl

JI.B. Kopoab

PaccmoTpens! Bonpocs! (hOpMUpPOBaHUS OCHOBHEIX ITOKa3aTeNel (POTOCHHTETHIECKON MPOJyKTHBHOCTH ITOCEBOB I'OPO-
Xa, B YaCTHOCTH BEJIMYUHBI IUIOIIAIH JINCTOBON MOBEPXHOCTH, YPOXKAHHOCTU M COAEPIKAHMS CHIPOTO NPOTEHHA B COPTax
ropoxa. Hanbosee GraronpusTHeie ycinoBus IIsi (JOPMHUPOBAHUS XO3IHCTBEHHO LEHHBIX MPU3HAKOB 3a TOMBI HCCIIEIOBaHUS
CO3/Jal0TCS IIPU BBIpAIUBAaHUU COpTOB Yirobuener u IOnmit ¢ mpuMeHeHneM B KOMIUIEKCE MUHEPAIBHOTO NMUTAHMS U Pery-
naT0poB pocta buosur + Peromnant, buosut + Arpoctumynun u ®@pes-Aksa + Peromnant, @pes-AkxBa + ArpocTuMynuH.
Tak, Ha KOHTPOJIBHOM BapHaHTE B 000MX COPTaxX, Iie NPUMEHIN MUHEPAIbHOE YA0OPEHHE U PErYJISATOP POCTa HAOII0Ia0T-
cst GoJiee HU3KHUE MCCIIelyeMbIe TI0Ka3aTeJH 10 CPABHEHHUIO C IPYTUMH BapUAHTAMHU.

KiroueBble c10Ba: ropox, IIIOmaab JMCTOBON NMOBEPXHOCTH, YPOXKAHHOCTb, CBIPOH NPOTEHMH, MMHEpAIbHOE yno0pe-
HHE, PETYJISITOPHI POCTA.

Formation photosynthetic apparatus of pea depending on the influence fertilizers and growth regulators under
forest steppes of Ukraine

L. Korol

Plant leaf surface is in close relation with the performance of photosynthesis. One of the effective ways to better use of
solar radiation is to ensure the accelerated development of assimilating surface at the beginning of the growing season
through the use of fertilizers and growth regulators and a slowdown in its dying phase-forming pouring beans.

The aim of research was to study the formation of the main indicators of photosynthetic productivity of crops of peas,
including the size of leaf surface area, yield and crude protein content in varieties of peas.

As a result of studies found that both in 2015 and in 2016, varieties of peas form different size of leaf surface. The most
favorable conditions for the formation of optimum optical and biological structure of crops of peas in 2016 consist in its cul-
tivation using a complex mineral fertilizer and growth regulators Biovit + Rehoplant, Biovit + Ahrostymulin and Freia-Akva
+ Rehoplant, Freia-Akva + Ahrostymulin. While in 2015 also poor results were obtained in variants using fertilizers Freia-
Akva for the variety Uliublenets and Biovit for the variety Yulii, which requires further investigation.

Peas yield varies depending on the use of various combinations of fertilizer + growth regulator. Average data indi-
cate that the greatest yield both in 2015 and in 2016 provided a sort of 'favorite' by spraying a mixture of mineral ferti-
lizers and growth regulators Biovit + Rehoplant and Freia-Akva + Rehoplant and the indicator was — 3,11 and 3.22
t/ha. By spraying a mixture of mineral fertilizers and growth regulators Biovit + Rehoplant yield to was sort of Yulii —
3,82 t/ha. Not getting poor results when using a combination of mineral fertilizers and growth regulators Biovit +
Ahrostymulin yield varieties was Uliublenets — 2.9 t/ha and Yulii — 3,38 t/ha. The lowest yield noted in both varieties
without the use of technological methods.

In our studies of protein maximum fee in 2016 was obtained in the version of the application Freia-Akva + Rehoplant
grade for Uliublenets and amounted to 0.74 t/ha for the variety Yulii — 0,87 t/ha in variant the use of Biovit + Rehoplant,
which is primarily due to the receipt of the highest productivity in these embodiments year study.

The highest productivity was observed in a variety Yulii in 2015 — 3.13 t/ha, in 2016 — 3.38 t/ha in the processing of
mineral fertilizer budding Biovit + Rehoplant.

The positive effect of fertilizers and growth regulators Biovit + Rehoplant on the content of crude protein and protein per hec-
tare fee for the Uliublenets — 0,70 t/ha., For the variety Yulii — 0,71 t/ha in 2015 year. In 2016 the best results were obtained in vari-
ant using Biovit + Rehoplant grade for Yulii — 0,87 t/ha, and Freia-Akva + Rehoplant grade for Uliublenets — 0,74 t/ha.

Key words: peas, leaf surface area, yield, protein, fertilizers, growth regulators.

Haoitiwna 10.05.2017 p.
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Tuemumym bioenepeemuunux Kyromyp i yykposux oypsxie HAAH Yxpainu

KJIACH®IKAIIISA COPTIB COI 3A KOMILIEKCOM
IroCliIOJAPCBKO INIHHUX O3HAK

3acTocyBaHHSI METOJy JAEPEBOIOAIOHOI KiacTepu3allii 3a €BKJIIZOBUMH BiJICTAHSMH JI03BOJMIIO OLIHHTH COPTH COi 3a
KOMILUIEKCOM T'OCIIOZIAPCHKO I[IHHUX O3HAaK, Ta KJIacU(iKyBaTH 1X Ha TPYIH 32 MAKCUMAIBHOIO TTOMIOHICTIO B MEKaxX KOXKHOTO
3 KJ1acTepiB.

Ha ocHoBI npoBezieHOT0 aHani3y BCTaHOBIEHO, 1o copth Apicca, Kaccini, Menrop, JIyna, HC Makcumyc a6o ITOJISIKA Ta
Ky0anbp nprOmi3HO 0JJHAKOBO pearyloTh Ha YMOBH BHPOIIYBAaHHS Ta ()OPMYIOTH OJHAKOBUH piBeHb NpOXyKTHBHOCTL. ToOTO, 32
YMOBH BHCIBaHHS B TOCIIOAAQPCTBI BHHATKOBO IIMX COPTIB NPOXYKTUBHICTE NOCIBIB COi (hOpMyBaTHMEThCS Ha MPHOIM3HO OTHAKO-
BOMY DIBHI, i, SIK HACJIZIOK HEMOKJIBO MAaKCHMAJILHO BUKOPHCTATH ITOTEHIIAJ IPOXYKTUBHOCTI 38 PaXyHOK JUBEpCH}IKaLlii pr3u-
KiB SIK 32 YMOBH BHCIBaHHsI COPTIB 3 Pi3HUMH 0i0JI0ri4HIMYU HOTpedamu 10 HaKTOpPiB KUBICHHS.

KurouoBi citoBa: cosi, rocrojapchKo HiHHI 03HAKH, CePeIHbOPAHHI COPTH, KIIACTePH3aLlis.

I[ocTranoBka npodaemu. Cost — BaXIIHBa CUTLCHKOTOCIIOAAPChKA KYJIBTYPA, IDIONI BUPOIIYBAaHHS
SKO1 MOCTIHO 301IBIIYIOTECS B YKpaini. OfHaK, ypoxKalHICTh COT 3aIUIIAETHCS MPAKTUIHO HA OJHO-
MY PiBHi, IO CBIIYUTH IIPO HEAOCTATHIO €(PEKTHBHICTh BUKOPHUCTAHHS €KOJIOTIYHUX Ta arpOTEXHITHHUX
¢axropis [1, 2].

AHaji3 ocTaHHIX JoCTiIKeHb i myQaikamiii. 3a0e3neunTy eheKTUBHE TiABUIICHHS MTPOAYKTHB-
HOCTI COT MOJKJIMBO JIMIIIE 32 YMOB PalliOHAJILHOTO BUKOPUCTAHHS YCiX (PaKTOPIB TEXHOJIOTIT Ta parfio-
HaJHLHOTO BHKOPHCTAHHS O10JIOTIYHOTO TOTEHIIIATy arporeHo3iB. 3aCTOCYBaHHS CydacHUX (aKTOpiB
TEXHOJIOTI] Ta MPaBUIBHUHN MiAOIp COPTIB COI AO3BOJISE YHUKHYTH JOJATKOBUX 3aTpaTr Ha 30€pe:KeHHS
BpO’KAr0 Ta MOBHICTIO PO3KPUTH O10JIOTIYHUI TTOTEHITIA POCuH [3, 4].

BuxopuctanHs HOBUX METOJIB aHAJI3Y IJI KOMIUIEKCHOTO OIIHIOBAaHHS Cy9acHHUX COPTIB COi JIO-
3BOJIIE HE TIJIBKU 0OpOOIATH BEMUKI MacCUBH JaHUX, a i MpUHAMATH pilleHHs OCHOBaHI Ha €BPUCTUY-
HUX alTOpUTMax po3paxyHKy. Tak, OZHUM 3 TaKMX METOIB € KJIACTEpPHUH aHali3, abo X METOJ pPO3-
OuBKHM BHOIpKHM OO'€KTIB CHTyaIlili Ha TiIMHOXHHH, Ha3BaHI KJIacTepaMH, TaKUM YHHOM IO KOXEH
KJIacTep CKJIaJaeThCs 3 MOAIOHUX 00'€KTIB, a Pi3Hi KJIaCTEPU CYTTEBO BiJIPi3HSIOTHCS OAMH Bifl OJHOTO.
CyTb KIIACTEPHOTO aHANI3y MOJIATAE Y BU3HAYCHHI ONTUMAILHOTO 3HAYCHHSI (DYHKITII.

MeTta gociaixkeHb TOJsATaa Y BUBUCHHI O10JIOTIYHUX OCOOIMBOCTEH POCTY H PO3BUTKY Cepell-
HBOPaHHIX COPTIB COi, Ta GOPMyBaHHSI HUMHU IPOTYKTUBHOCTI.

Marepiaa i MeToguka qocaim:keHHA. EXCIepUMEHTANbHI JOCTIKESHHS BUKOHYBAIH MPOTITOM
2014-2016 pp. Ha mpocaignomy moni [1D «borgan 1 K», sixke posramosane B c. [lonensanku CHATHH-
ChKOTO paiiony IBaHo-®PpaHKIBCHKOT 001aCTi.

Jocniani JiISTHKK pO3TalloBaHi HAa YOPHO3EMi OMiI30JIEHOMY Ba)KKO CYTJIMHKOBOMY Ha Jieci. Pe-
nbed TepUTOpii MPEACTaBICHUN XBHJISICTOIO PIBHHHOIO 3 HE3HAYHUM HAXWJIOM Ha MIBHIYHUH 3aXif.
[pyHT IiISHOK JEPHOBO-OIIII30I€HHUI CEPENHBOCYTIIMHKOBHUI 1 32 PE3yJIbTaTaMH NPOBEICHUX aHAi31B
XapaKTePU3Y€EThCSI TAKUMH TOKAa3HMKAMH: BMICT JIy>KHOTIIPOJIi30BaHOro a30ty (3a KopHdiazom) —
67-76 mr/xr, pyxomoro ¢ocdopy (3a HipikoBum) — 16-23 mr/kr, odminHoro kanito (Uipikosum) — 53—
58 mr/kr, pH con — 4,8-6,8 BmicT rymycy (3a Tropinom i Kononogroro) — 3,0-3,5 %.

Y 2014 pori B KBiTHI TiApoTepMidHUN KoedirieHT OyB Ha piBHI 2,57, B TpaBHI BiH TEX NEPECBHUIIY-
BaB HOMIHAJIbHI MMOKA3HUKHU 1 cTaHOBUB 3,46. B MO€HAHHI 3 ONTUMAILHUMH TEMIEpaTypaMy BeITHKa
KUIBKICTh OMaJliB CIIPHUSITINBO MMO3HAYMIIACH HA IOYaTKOBOMY POCTi Ta PO3BUTKY POCIHH coi. B uepBHi
rigporepmiunuii koedimieHT OyB HaOmMKeHUM 10 oaunuili (0,97), B umHI cTaHOBUB 2,23 a B CepIiHi —
1,07. Y 2015 poui moKa3HUKH TiAPOTEPMIYHOTO KoedilieHTa B KBiTHI — TpaBHi Oyiu BiamosigHo 1,76
ta 0,78, a oT y uepBHi — 1,72. B numHi Ta cepnHi BHIajga MiHiMajdbHa KUTBKICTh OMAJiB 32 BIIHOCHO
BHCOKHX CEPEIHBbOAO00BUX TEMITEpaTyp MOBITPs, IO B CBOIO Yepry Oyso BimoOpakeHe 1 B BEIMUNHI
rigporepmiunoro koedimienra — 0,33 ta 0,41 BiamosigHo. B 2016 porii Haa3BU4YaitHO TEPE3BOIIOKE-
HUMU Oynu TpaBeHb, yepBeHb Ta cepnenb (I'TK 2,24, 2,99 ta 2,26 BiamoBigHo), a oT B ymmHI [ TK
cranoBuB (,58. 3a3HadeHi BHUIIE MiCsAIll Ie ¥ XapaKTepHU3yBaJIUCh 3HAYHUMH CyMaMU TeMIIepaTyp
Buie 10 °C, mo B IIiJIOMy HETaTUBHO BILIMBAJIO HA PICT Ta PO3BHUTOK POCIHH COi.

© Jumutpos B. I'., 2017.
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SIKIIIO KOPOTKO OXapakTepH3yBaTH KIIMAaTH4IHI pEeCypcH 30HH BHpoITyBaHHS, TO B 2014 pori 3a
nepios KBITEHb — BEPECeHb CyMa aKTUBHHUX Temmeparyp craHoBwmwia 3099 °C, B 2015 — 3269 °C, a B
2016 pomi — 3212 °C. B mijzoMy, yMOBH TIPOBEICHHS TOCIHIKEHD BIIPI3HSIUCS 3 POKY B PiK, OJHAK
Oynu CIIPUATINBUMH TSI BUPOITYBAaHHS COi Ta 1HIMTUX CLIIBCHKOTOCIIONAPCHKUX KYIBTYP.

VY mpoueci 30iCHEHHsS TOCTaBICHUX 3aBAaHb BUBYAIH 14 cOpTiB coi BITUM3HAHOI 1 3apyOikHOI
ceneKii, siKi 3aHeceHo 110 [lepkaBHOTO peecTpy COPTIB POCIMH NPUAATHUX AJISl HOMIMPEHHS B YKpai-
Hi: Apica, Amxkenika, Kaccini, IIOJISIKA, Panconist, Aparra, EC Mentop, Jlyna, Ky6Gans, Atnanra,
Codis, HC Makcumyc, BIZIPA, BICEP.

3aranbHa MWIo@ AOCHiAHOT qUIstHKE 34, 06IiKoBa — 25 M, KUIBKICTh MOBTOPEHb: YOTHPUPA30Ba,
MTUPUHA MKPSIE — 45 cM.

[Tix yac MpoBeNEeHHS TOCTIHKEHbh BUKOPUCTOBYBAIH CIEIiabHI Ta 3arajabHi METOIUKH IIPOBEICH-
HsI IOCJTIJKSHbB, TEXHOJIOTis BUPOIIYBaHHS OyJia 3arajibHOIIPUIHSATOO IS periony [5, 6, 7, 8].

OcHoOBHi pe3yabTaTH A0CHiIKeHHs. BUKOpHUCTaHHS B BUPOOHHIITBI COPTIB COi OJJHOrO OpHUTiHa-
TOpa 4acTo MPU3BOJUTH 10 TOTO IO BOHH OJHAKOBO PEaryioTh Ha yMOBU BHUPOIIYBaHHS 1 K HACIIIOK
— 3amicTh auBepcuikanii pu3HKiB i rapaHTii OTpUMaHHs CTaOLIBHOTO BaJOBOTO BUPOOHUITBA BPO-
KaWHICTD YCIX COPTIB 3aJIMIIAETHCA 3 HE3PO3YMIJIMX MPUYUH CTabiIbHO HU3bKOIO. [IpHyKH Takux 3MiH
MOXe OyTH JIeKUTbKa: TEHETHYHI Ta aJanTalliiHi. [3 TeHeTHYHNX — 1€ 3aTy4eHHs CeJeKIioHepaMH OJI-
HUX 1 THX CaMUX KOMITOHEHTIB JUIsl CTBOPEHHS Pi3HUX COPTIB cOi. 32 30BHINTHIMU O3HAKaAMH OTPUMYE-
MO iHIIMK COPT, a Ha 3MiHYy MMOTOJHUX YMOB 1 (paKTOPIB TEXHOJOTII BiH pearye Tak e sK i iHI copTtu
1i€i ycranoBu-opurinatopa. OmHax, cilifi BpaXoByBaTH, IO TCHETHYHO Pi3HI COPTH COT Pi3HOTO IMOXO0-
JDKEHHSI MarOTh MPUOJTU3HO OJJHAKOBY PEaKIlito Ha 3MiHY TIOTOJIHUX YMOB.

ToMy 0IHUM 3 BaXXJIMBUX HAIPsIMiB HAIIUX AOCIiIKEHb OYJI0 32 IOMOMOTor0 0araTOBUMIpHUX Me-
TOJIIB aHAJI3y BCTAHOBHUTH MOAIOHICTh UM BIIMIHHICTH AOCIHIIPKyBaHUX COPTIB 3BayKArOUW Ha iX MOXO-
mxeHHs. Tak, B Tabmuili 1 HaBoguMO JaHi PO YCTaHOBU-OPUTIHATOPH COPTIB CO1, SIKi MM BHKOPHUCTO-
BYBaJIM B HAILIMX JOCIiIPKEHHSAX.

Tabmuns 1 — IloxomskeHHs J0CTIXKYBAHUX COPTIB coi

Ne Copr Opwurinarop

1 Apica Cewmencec [Iporpeiin IHK

2 |Amxenika HHIT ,,Iuctutyt 3emaepodcra HAAH”

3 Kaccini Cewmencec IIporpeiin IHK

4 TIOJAKA [acTuTyT pocmuHnmTBa iM. B. S. IOp’eBa HAAH

5 Panconis IacTuTyT OMNikiHUX KyabTyp HarioHasapHOi akagemii arpapHux HayK YKpaiHu
6 Aparta [HCTHTYT 3pouTyBaHOrO 3eMiuIepobCTBa

7 EC MenTop €ppaiic Cemanc

8 Jlyna [HCTUTYT MOTROBHHUIITBA Ta OBOYiBHUITBA, M. HoBi Caj
9 Ky0anpb TOB «Ilporpeiin €Bpazis»

10 |Artnanra HayxoBa cenekuiitno-nacinauipka ¢pipma «CoeBuii Bik»
11 |Cogis [HCTHTYT 3pOITyBaHOro 3eMiIepoOCcTBa

12 HC Makcumyc [HCTUTYT MOTROBHHUIITBA Ta OBOUiBHUITBA, M. HoBi Caj
13 |BIAPA Htpy6e 'M6X enn Ko. KI'

14 |BICEP [Htpy6e 'M6X enn Ko. KI'

PesynbraTtu KimacTepHOTO aHaii3y HAHOUIBII MOBHO 1 HATJSIHO MOXHA MPEICTABUTH y BUTISIL
nepeBa kKiactepu3arlii. Ha ocHOBI mpoBezeHOro aHaiizy moOymaoBaHO JAEPEBO KiIacTepU3allii TOCITi-
JUKYBAHHMX COPTIB COi 32 KOMITJIEKCOM TOCIIOAAPCHKO IMIHHUX O3HaK (puc. 1).

JochimkyBaHi COPTH B MPOIIECi KJIacTepU3allii OLIHIOBAU SK 3a TIOKa3HHKaMH CTPYKTYPH BPO-
*karo (BUCOTA NMPUKPITUICHHS! HUXKHBOTO 000y, KiIbKICTh BY3IIiB, 000iB, Maca HAaCIHUH 3 POCIUHH, Maca
THCSY1 HACIHUH, TOIIO), TaK 1 32 BpOXKAWHUMHY TAaHUMH — YPOXKAHHICTh, BMICT O1JIKa, BMICT OJIii.

OmniHtoBaHHS JIOCHTIHKYBaHUX CEPEIHBOPAHHIX COPTIB COi HA OCHOBI KOMILIEKCY O3HAK JO3BOJISE
BHUBECTH OJIWH IHTETPALHUN MOKA3HHUK, SIKUI 0a3y€ThCSI HA MIITHOCTI 3B’ SI3KiB JIOCIIPKYBAaHUX COPTIB.
B nmonmanemomMy, gaHi oTpuMaHi IiJl 9ac po3paxyHKy EBKIIIOBHX BiJcTaHEeH BHKOPUCTaHI M1 Tpadid-
HOTO MPEACTABICHHS CEPEIHROPAHHIX COPTIB COI Ta Bi3yaJIbHOTO TOPIBHIHHS MOAIOHOCTI HOPMH pea-
KIIii Ha EKOJIOTIYHI Ta arpOTEXHIYHI CKJIaI0B1 TeXHOJOTr11. OCKUTLKH JOCHTIIKYBaHI COPTH HAJICKATh JI0
OJTHI€] TPYIH CTHUTIIOCTI Ta BUPOITYBAINCH HA OMHOMY ¥ TOMY K THIIOBI IPYHTIB Ta 3a OJHAKOBOIO TE-
XHOJIOTI€10, 1€ JaJI0 3MOT'Y OTPUMATH JaHi TOCTOBipHI Ha 95 % piBHI.
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AparTa .

Binpa |

Apicca 1

Kaccimi 1
EC MenTop 1

Jlyna 1

HC Makcumyc :’— 1
Codis .
IMOJSAKA 1
Kybanp .

Amxenika 1

ATrIaHTa 1
BICEP 1

Panconis 1

4 6 8 10 12 14 16 18 20 22 24

EBknigosi BiactaHi

Puc. 1. Knacrepu3zauisi copTis coi 3a KOMIJIEKCOM IrocoJapcbko WiHHUX 03HAK

OTxe, Ha OCHOBI MPOBEACHOTO KIIACTEPHOTO aHAJI3y MOXKHA BHIUIHTH IEKUJIbKA KJIacTepiB, B SAKi
00’ €IHYIOTHCS JIOCIIIDKYBaHI COPTH 3a KOMILJICKCOM I'OCIIOJAPCHKO IIHHUX O3HaK. Tak, 10 MepIIoro
KJlacTepa BXoJsTh: Apicca, Kaccini, Menrop, Jlyna, HC Makcumyc. Jleski 3 iux copTiB coi CTBOPSHO
B Pi3HHX YCTaHOBAaX, TOOTO BOHHM MOAIOHI MiK COOOFO JIMIIIE 32 MPOSBOM O3HAK a HE 3a TTOXOJ[KCHHSIM,
OIHAK MOKHA BHJUINTH 1 JCKibKa OAHIET ycTaHOBU-OpHuTiHaTopa: Apicca ta Kaccimi — Cemencec
[porpeiin IHK Ta Jlyna i HC Makcumyc [HcTUTYT monsoBHUITBA Ta OBOUYiBHHLTBA, M. HoBi Cag.

Hactynnuii knactep copmosano copramu: [IOJJSAKA ta Ky6ans. lanuii knactep 06’ €aHye copT
Incturyty pocaunanumTia iM. B. 5. FOp’eBa HAAH ta copt TOB «Ilporpeiin €Bpazisi». A oTxe 3Ba-
JKaroud Ha TE IO iX CTBOPEHO B PI3HUX YCTAHOBAX, BIIMIHHHX 3a MPUHITATIAMA BEACHHS CEICKIIHHOT
po0OTH TOIIO, TO MOXXHA 3pOOUTH TPUIYIICHHS 0 BOHU MOJIOHI MiX COOOK JIUIIE 3a MPOSIBOM
O3HaK a HEe 3a TIOXOJ[KCHHSIM.

BucnoBku. 3acTocyBaHHS METONY JEPEBOIOAIOHOI KiacTepm3allii 3a €BKJIiJOBUMH BiJICTaHIMH
JIO3BOJIMJIO OI[IHUTU COPTHU COI 32 KOMIUIEKCOM T'OCIIOJIAPChKO IIHHUX O3HAK, Ta Kiacu(iKyBaTH iX Ha
IpyIH 32 MAaKCUMAJIBHOIO TOJTIOHICTIO B MEXaX KOXKHOTO 3 KJIaCTEPiB.

Ha mizmcraBi mpoBeeHUX MOCIIIKEHb BCTAHOBJICHO, IO OJJHOYACHE BUPOITYBaHHS B TOCIIOAAPCTBI
copTiB coi Apicca, Kaccini, Mentop, Jlyna, HC Makcumyc a6o TTOJJSIKA Tta KybOans He 103BOJISIE
nuBepcr(iKyBaTH PU3HMKH Bij i HECHIPUATIMBUX YMOB BHPOIIYBaHHs. T00TO, 3aCTOCOBYIOYHU JIHIIIS
BKa3aHi COPTH BUPOOHHUK OTPUMAE MPOAYKTUBHICTh MOCIBIB COT Ha IMPUOJIM3HO OJJHAKOBOMY PiBHI 1 HE
3MOKe MaKCUMaJIbHO BUKOPUCTATH MOTEHIIIa] MPOAYKTUBHOCTI 32 paXyHOK OOMEXEHHS HOTO HeraTu-
BHUMU YNHHUKAMHU.
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Knaccudukanus cOpToB cOM N0 KOMILIEKCY X03(/CTBEHHO HEHHBIX IPH3HAKOB

B.T. Iumurpos

[IpumeneHne MeTOAa JPEBOBUIHON KIIACTEPU3ALUU IPH CBKINAOBBIX PACCTOSHUIX MO3BOJIMIO OLEHUTh COPTA COU IpU
KOMIUICKCE XO3SIHCTBEHHO LIEHHBIX IIPU3HAKOB, U KIACCU(UIIPOBATH NX HA TPYIIIEI P MAKCHMAIBHOM CXOJICTBE B IIpele-
JIax Ka)KI0To U3 KIACTEPOB.

Ha ocHoBe mpoBeneHHOro aHanu3a yCTaHOBJIEHO, YTO copThl Apucca, Kaccuan, Mentop, Jlyna, HC Makcumyc mnu
BJIIATOAAPHOCTD u KybOanp npuMepHO OAMHAKOBO pEardpyroT Ha YCIOBHUS BBIPAIIMBAaHHUA U (HOPMHUPYIOT OIMHAKOBBIN
YPOBEHB NMPOU3BOAUTENBHOCTH. TO €CTh, MPH YCIOBUHU MOCEBA B XO3AHCTBE UCKIIOUUTEIBHO 3TUX COPTOB MPOU3BOJHUTEIb-
HOCTB TIOCEBOB COM OyZeT (hOpMUPOBATHCS HA IPUMEPHO OJMHAKOBOM YPOBHE, U, KaK CIEACTBHE HEBO3MOXXHO MaKCHMAaJIbHO
HCIIOIb30BaTh MOTEHIMAN IIPOU3BOANTENFHOCTH 33 CUET AUBEPCU(HKAIMN PHCKOB KaK IPH IIOCEBE COPTOB C Pa3IMIHBIMHU
OHMOJIOTNYECKUMH TOTPEOHOCTSIMU K (haKTOpaM IMUTAHMSI.

KiroueBble cj10Ba: cosi, XO35MCTBEHHO LICHHBIE IPU3HAKU, CPEJHEPAHHHIE COPTa, KIIACTEpU3aLys.

Soybean complex classification for economically valuable features complex

V. Dimitrov

Multivariate analysis methods are not highlighted sufficiently and are not used often at the current stage of Agricultural
sciences. Therefore, before using this method in practice we focus on the key aspects contributing to the factors comprehen-
sive evaluation.

Cluster analysis is a dividing the sample objects into subsets, called clusters, so that each cluster consists of these ob-
jects, and various clusters differ significantly from each other. The essence of cluster analysis is to determine the optimal
value of the function. Most clustering methods are based on the use of heuristic methods.

The aim of the research was to study the biological characteristics of growth and development of middle-ripening soy-
bean varieties, and their performance formation.

Experimental research on the thesis was carried out during 2014-2016 on the experimental field of "Bogdan & Co." PF
located in the Popelnyky village, of Snyatynsky district of Ivano-Frankivsk region.

14 varieties of domestic and foreign selection listed in the State Register of plant varieties suitable for dissemination in
Ukraine were studied in the research: Arisa, Anzhelika, Kassidi, PODIAKA, Rapsodiia, Aratta, ES Mentor, Luna, Kuban,
Atlanta, Sofiia, NS Maksymus, VIDRA, BISER.

Special and general research methods were used during the studies, technology of cultivation was common for the region.

The use of soybean varieties producing of the same originator often results in their similar response to growing condi-
tions and as a result — instead of diversifying risk and guarantee of yields stable gross production remains consistently low in
all grades. There may be several reasons for these changes: genetic and adaptive. While from the point of genetics everything
is quite clear — the selectionists often use same components to create different soybean varieties. We get another sort by its
external signs and reacting similarly to changing weather conditions and technology factors as well as other varieties of this
originator institutions do. However, we do not exclude the point that genetically different soybean varieties of different origin
have the same reaction to the changing weather conditions.
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Based on the analysis, we identified several clusters combining the studied varieties by the complex of economically
valuable traits. Thus, the first cluster included Arissa, Kassidi, Mentor, Luna, NS Maksymus. The next cluster was formed by
PODIAKA and Kuban varieties.

The results of research on the classification of middle-ripening varieties it was found out that Arissa, Kassidi, Mentor,
Luna, NS Maksymus or PODIAKA and Kuban approximately equally respond to growing conditions and form the same
level of performance. That is, if the farm plants only these varieties of soybean, the crop productivity will be formed at about
the same level, and therefore it can not make the most of the potential performance due to the risk diversification provided as
planting varieties with different biological factors needs to supply.

Key words: soybean, economically valuable characteristics, middle-ripening verieties, clustering.
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METOJU 3HUKEHHS IIOBTOPHOI'O IHOIKYBAHHS BIPYCAMU
0310POBJIEHOI'O HACIHHEBOI'O MATEPIAJIY KAPTOILII
B YMOBAX HIBAEHHOI'O ITIOJIICCA YKPAIHHN

HaBeneHo pesynbraTu JOCIHIDKEHb IOJO YHCEIBHOCTI Ta BHAOBOTO CKIaAy KPHJIATHX TE€HEpallii IoleNuns B Haca-
JDKSHHSIX HACIHHEBOT KapToIuti 30HU miBjenHoro [Tomicest Ykpainu, AMHAMIKA HAKOITHMYCHHS BipycHOT iH(MEKIIIT B 03J0pOBIIC-
HOMY HAaciHHEBOMY Marepiajli KapTOIUII IPOTSATOM BereTamii, IPeICTaBICHO CUCTEMY arpo3axoiB, CIIPSIMOBaHUX Ha 3HH-
JKEHHs peiH(diKyBaHHS 030POBICHOTO MaTepialy KapToILUIi BipycaMu B yMOBaxX BiJKPUTOTO TPYHTY.

BcranoBineHo, 1110 3aCTOCYBaHHS BChOI'O KOMIUIEKCY arpo3axo/iB II0A0 3HIKEHHS CTYyIEHs 3apa)keHOCT1 KapTOILIi Bipy-
caMH B MMOJIbOBHX YMOBaX CIIPHSUIIO 3HMKEHHIO piBHA iH(iKyBaHHs Kaproruti Bipycamu PVM ta PVY copry Tupac Ha 5,8 %,
nuire PVM — na 4,7 %, copty Cnos’siHka — Ha 2,0 %, npu 3apakeHoCTi Ha KOHTpodi BianosiaHo 9,7 ta 4,0 %. Ha koHTpob-
HOMY BapiaHTi y micis30upanbHOMY TecTyBaHHI y copTy Tupac Oyno BusiBieno 1,1 % xBopux PVY pocun.

Kawuosi cioBa: xaproruis, 1o6a3oBe HaCiHHSA, BipycHI xBopoOu, [DA-anaii3, BpOKaiHICTb, IOMENHIII, KOMILICKC ar-
po3axois.

IMocTanoBka nmpodaeMu. BipycHi XBopoOU € OHUM i3 OCHOBHUX YMHHUKIB BHPOIKEHHS HACIH-
HEBO1 KapTOIUTi. | '0JIOBHUM 3aBIaHHSM HACIHHHUIITBA KAPTOIUIL € CTBOPUTH O37IOPOBJICHIIN HAaCIHHEBUIH
Martepian, skuid Biamosigae Bumoram JICTY8243:2015 «Kaproris nHacinHeBa. O310pOBICHUIA CaiuB-
HUIl MaTepian. TexHi4HI yMOBH», A€ BUCYHYTO HOPMATHBHI JOITyCKH IIOJO HASBHOCTI JaTEHTHOI Bi-
pycHoi iHdpekmii. [IpoTe, BcTaHOBIEHO, IO B MPOIIECI PEIPOAYKYBaHHS O3AOPOBJICHOTO MaTepiany B
MOJILOBUX YMOBaX BiJIOyBa€ThHCS MIBUIIKE MOTIPIICHHS SKICHUX XapaKTEPUCTUK BHACIIIOK MMOBTOPHOTO
iH(iKyBaHHS KapTomi Bipycamu. ToMy, HEOOXiTHO PO3POOHMTH METOAU 30€peKEeHHS 03AO0POBICHHX
MiHIOYTE0 BiJl TOBTOPHOTO peiH(iKyBaHHS iX BipycaMH B ITOJTHOBHX YMOBAX.

AHaJti3 ocTaHHIX J0ciaKeHb i myOJaikaniii. [HTeHCHBHICTH OMUPEHHS Ta BUAOBHMA CKIIa] Bipy-
CHHUX XBOPOO B HACIHHHUIILKUX HACAIKCHHSIX KapTOILII 3AJICKUTH BiJl YMCEITBHOCTI Ta BUOBOTO CKIay
niepeHocHUKIB [1]. Ha ceoroani B mitepaTypi onmucano 6inmbmie HiX 30 ¢iTOBIpyCiB, SKi YPaKylOTh Ka-
PTOTLIIO B IPUPOTHUX YMOBax [2].

Bipycu, siki 3yMOBITIOIOTh 3HAYHE 3HIKEHHS MPOAYKTUBHUX XapaKTEPUCTUK KapTOILTi Ha3UBAIOTh
«TsDKKUMK». Lle Taki sik Bipyc ckpydyBanHs jucTsi kaptomii BCJIK (Potato leafroll virus — PLRV)
(3HMKeHHS ypoxaitHocTi Ha 20-87 %), Y-Bipyc (Potato Y virus — PVY). JIo TSHKKHX XBOpOO BiTHOCSTH
TakoX Bipoin BepereHonoAioHocti (Potato spindle viroid — PSTV), sikuii pU3BOAUTH 0 3HWKCHHS
MPOAYKTUBHOCTI KapTomti Ha 0-67 %. OcobnuBo HeOe3nmeyHnM € Y-Bipyc Ta HOTro YHCIEHHI IITaMu
(BiICOTOK 3HIKEHHSI ypoxkaiHOCTI cTaHOBUTE 14-90 %). A- Bipyc (Potato A virus) KapTOIUTI 3HIKYE
ypoxait kaproruti Ha 38-46 %, M-Bipyc (Potato M virus) — Ha 9-50 %. «Jlerki Bipycu» — Bipyc S (Pota-
to S virus), Bipyc X (Potato X virus) B MOHO iH(EKIIT 3HIKYIOTh BpoKail KapToruti BiamosinHo Ha 0-23
ta 0-57 %, IpoTe 3a YMOBH 3MIIIaHOI 1HEKIII 3 IHIMMHE BipycaMmu (Bipyc CKpy4YyBaHHS JUCTS, Bipy-
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cu Y Ta A) CHHEPTIYHOIO €0 «JIETKI BIpyCH» MOXYTh 3HAYHO ITiIBUNTYBATH IIKIUTHBUI BILTHB 1 Pi3-
KO 3HIKYBATH YPOXKaiHICTh KapTOILTi.

OcTanHIM 9acoM dYepe3 IHTPOIYKINIO 0 YKpaiHW KapTOIUT 3 1HIMUX KpaiH CBITY, ITiIBHIIYETHCS
TTOIIMPEHHS Ta MTKOAOYHNHHICTE TaK 3BaHUX «IPYHTOBHUX BIPYCiB» — BIPyCY IIITKOMOMIOHOCTI BEPXiBKH
kaprtormui Potato mop-top virus (PMTV), Ta ctpokaricts cteben kapromii Tobacco rattle virus (TRV).

VY 3B’513Ky 3 TUM, LIO BipyCHI XBOPOOH HEMOXKIIMBO KOHTPOJIOBATH MPSIMUM METOJIOM, X PO3BUTOK
HEOOXITHO MONEePe/HKYBATH MOPYIICHHSIM TIepebiry iHPEeKIIHHOTO MUKITY, eIEMEHTAMH SIKOTO €: JKe-
pesio Bipycy — MEPEHOCHHUK — POCIWHA-TOCTIONap. B KapTOIIApCTBI, 1e CAIUBHAM MaTepiaJioM CIyTy-
I0Th BETETaTUBHI OpPraHW POCIHHU — OyJIbOHM, OCHOBHUM JpKepesioM iHdekuii € iHpikoBaHa pocauHa.
Uepe3s 11e BCi 3aX01 MAaOTh OyTH CHPSIMOBaHI HAa OTPHUMAHHS 30pPOBOi HaciHHEBOI KapToruti. OCHOB-
HUM HAIPsSMOM 3aXHCTy BiJl BIpyCHUX XBOPOO KapTOILUIi € BHPOOHHUIITBO BICOKOSIKICHOTO HACIHHEBOTO
MaTepiay Ha OCHOBI METOJy amiKajJbHOI MEPHCTEMH, XiMio- Ta TepMoTeparii [3].

BipycHi XBopoOH MOMIMPIOIOTHCS MOMENUISIMHA, KOHTAKTHO, TPYHTOBUMH IpHOaMU Ta BiTbHOXKH-
BYYMMH HEMaTOJaMH, TOMY B HACIHHHIIBKHX TIOCIBaX KapTOIUI HEOOXiTHO KOHTPOJOBATH IIPOIIEC
Mirpaii, BUAOBUI CKIIaJ Ta pi3Ke 301IbIIEHHS YUCETBHOCTI KPUIIATHX OCOOMH MOMENHIIb, MiHIMIJIi3Y-
BaTH KOHTAKT POOOYMX OPraHiB C.-I. TEXHIKHM Ta MEPCOHANy 3 POCIMHAMHM, PETEIBHO 3aCTOCOBYBATH
KOMIUIEKC arpOTEXHIYHUX 3aXO/liB CIIPSIMOBAHHMX HA 3MCHIIIEHHS IOBTOPHOTO iH(IKYBaHHS 30POBOTO
HaCiHHEBOT'O MaTepiay BipycaMH B YMOBaX BiAKPUTOTO TPYHTY.

B 3araipHOMY KOMIUIEKC] arpo3axoiB, sIKi 3HHXKYIOTh KiIbKICTh BUTIAIKiB HOBHX 3apaxeHb PVY i
PVM, omanM 3 OCHOBHUX € 30epeKeHHS HEOOXiTHOT 13011111, 0COOIMBO MEPITNX MOTLOBUX MTOKOJIIHb
037I0POBJICHOT'O0 MaTepialy KapTOIUI BiJ IHITHX HacapKeHh HACIHHEBOI KapTOIUII HIDKYHUX KiaciB abo
TOBapHOi KapTormi [4, 5, 6]. BaxxnuBum 3ax010M 30epekeHH SIKICHUX XapaKTEPUCTHK 03J0POBJICHO-
ro Marepialxy KapTOIUli € 3aCTOCYBaHHS €KpaHyIOUMX 3aXMCHHUX IOCIBiB 3¢pPHOBHX KYJIbTYp ab0 TpaB
10 Kpasx nissHkr. HeoOXimHO BpaxoByBaTH, IO ITiJT 9ac MITpallii MOTeNnIIl 3acesIIOTh HacaMIIepe T Ti
POCIMHY, K1 Ha IXHBOMY LIUIAXY 3yCTPiYarOThCs MEPIIMMU. 3a HABHOCTI 3aXMCHOTO €KpaHy i3 3epHO-
BUX KyJbTYyp ab0 TpaB Mo Kpasix MOJjsl BiAOyBaeThCs MIBUAKE OUYMIICHHS CTHIIETa MOMEIHLb BiJ Bipy-
CiB, 1 IIE CYTTEBO 3HMKYE KITBKICTh 3apaKCHUX POCIHH KapTOIUTI KPAWHIX PAIKIB, SIKi Y pa3i 3apa’keH-
HSl MOXYTh CTaTH MOXIIMBUM JKEPEIIOM TOAaIBIIOr0 NoMmupeHHs iHgekii. st epekTnBHOro KOHT-
POJIIO MOMENUIb-TIEPEHOCHHUKIB Ta 0OMEXEHHsI po3NoBCIokeHHS PVY 1 PVM BaxiuBe 3HAUYCHHS Ma-
I0Tb OOMPHUCKYBAaHHS POCIUH 1IHCEKTULIMAAMH BiJ monenuils. [IpoTe, BcTaHOBIEHO, 10 3aCTOCYBaHHS
IHCEKTHUIIM/IIB HE 3aB)XIU rapaHTye eeKTHBHE 0OMEKEHHs mepeHocy PVY Ta HOro moIimMpeHHsS Ha
kapTori [7].

BcranoBneHo, o 3acTOCYBaHHS MiHEpaJbHHX OJIMB 32 BHPOIIYBAaHHS O3J0POBJICHOI METOIOM
BEpPXIBKOBOi MEPUCTEMH KapTOILTI € JOCTATHLO €(DEKTUBHUM 3aX0JIOM Y KOHTPOJIIOBAHHI ITOIIHPEHHS
MO3aidHUX BIpycCiB. 3a pe3ynbTaTaMH JOCIIKEeHb, MPOBEACHNUX B IcmaHii 3a 00poOKM HacaKEeHb Kap-
TOILII MiHEPAJIBLHOIO OJIMBOIO KibKICTh ypaskeHb PVY pocauH 3Hm3mnace Ha 60 %, pancoBoro OJli€ro —
Ha 40 % BITHOCHO HAaCaIXKEHL OOPOOICHUX TiIHKH IHCEKTHIIMIHUM IIPenapaToM iMimokionpus [8].

PesynpraTti BunpoOyBanb MiHepanbHOi onuBu Cancrmpeit 11E mokazanw 3HAYHWH MMO3UTHBHHMA
BIUIMB Ha OOMEXEHHS MomupeHHs PVY mpu 3acTocyBaHHI CHCTEMaTHYHHX IIOTHKHEBUX O0OpOOOK
POCIHH IPOTATaM BereTalii, mounHaroun 3 nmossu S0 % cxonis pociud [9].

B mocmimkeHHSX 3 BUBUEHHS BIUIMBY 3aCTOCYBaHHS MiHEepadhbHO-MacisHOI emyinbcii Ilpemapat
30 Ilmoc Ha 3HWXKEHHS IHTEHCHBHOCTI Tpolecy peiH(iKyBaHHS MEPIIOrO MOIbOBOIO MOKOJIIHHSI
(IIIIT) Bix miHI-OynB6 in vitro coptiB ¥Yaaua i MeTeop BCTaHOBJIEHO, L0 y MiCIA30MpaibHOMY TECTY-
BaHHI O0ynp00BuX mpo6 I mpu 3acTocyBanHi [Ipemapary 30 Ilnroc mHasBHicTs PVY 1 PVM B Oyiib-
0ax HOBOTO YpO’Kar0 HE BiMIUEHA, TOAl SK HAa KOHTPOJHLHOMY BapiaHTi OyJI0 BHSIBJICHO 3apa’kKCHHUX
PVY 3,0 % pocnun [10].

Sk BizoMoO, 3a IEpBUHHOT 1H(EKIIIT ypaKkeHICTh OyJIb0 HOBOTO BpOKal0 B OUTBIIIOCTI 3aJICKUTh BiJl
BIKY POCJIMH B MOMEHT iH()IKYBaHHS, a TOJIOBHE 3aJIC)KHO BiJ| MPOMIXKKY 4Yacy MK 3apakKCHHSM Ha/l-
3eMHOi YaCTHHU Ta 3HHUILIEHHSAM KapTOIUIMHHs. BBaxaiots, mo 1 VBK 1 MBK ueit mpoMixkoK yacy
cknagae 10-15 guis, gna BJICK — 15-20 nHis.

PanHe BUIaICHHS KapTOILIMHHS MEPENIKOJKAE JOCTYITY MOTEIHIL-TIEPECHOCHUKIB BIpyCcHOT iH(e-
KIii, 10 CHpusie OTPUMAHHIO 3I0pPOBOTO HACIHHEBOTO Marepiaiy B mpoleci g06a3oBoro i 6a30Boro
HACiHHULTBA KapTorii. JloBeaeHo, 0 paHHE BUAANCHHS KapTOITUHHSA, uepe3 10-12 nHiB micns gocs-
THEHHS KPUTHYHOTO MOPOTY IIKOJOYHHHOCTI MOTENHIb, JO3BOIIIO 3HU3UTH MOXKJIMBICTh BIpyCHOTO
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3apakeHHS. Y pa3i BUJAICHHS KapTOTUIMHHS Ha MOYATKy BIAMHPAHHS JIUCTS HUKHBOTO SIPYCy BiIOy-
BA€THCS 3HAYHE HAPOCTaHHA BipycHOTro 3apakeHHs. Ha BapiaHTax 0e3 3aCTOCYBaHHS 3aXHCHHX 3aXO-
IIiB 3apaKEHICTh 30UTBITyBaIach B 3-4 pasu 3ajIeKHO BiJl COPTY Ta po3caaHuKa. BHECEHHs 1HCEKTHIIN-
IIiB Ta paHHE BUAAJICHHS KapTOIUTHMHHS JO3BOJIMJIO 3HU3UTH PIBEHB 3apakeHHS B 2 paszu. Bucoky ede-
KTUBHICTb MaJo NpOTpyIoBaHHs Oynbs0 mepen caniHHsIM npenapatoM [IpecTik Ta ABopa3oBe oOmpHc-
KyBaHHS BETETYIOUHX POCIHH iHCeKTUIMAoM AkTapa [11].

Bunmanenns xapTommuHHSA cOpTiB bpsHcekuii menmikatec, JleOpsHck, bpsHchkuii HamiitHUi depe3
10-50 mHiB Trics MBITIHHS 3yMOBHWIJIO 3HIDKCHHS O10JIOTi9HOI yposkaitHOCTI KapTornii Ha 94-12 m/ra,
141-27, 142-15 w/ra BianoBigHo. HaiGinemmii Buxia HaciHHEBOT (pakiii Oynp0 po3mipom 28-60 Mm
coptiB JleOpsiHck, BpsHebkuii Hamiauit — 295, 370, 325 tuc. mr./ra popmyerbes depe3 30 aHIB micus
MacoBOTO iX IBITIHHs. B cepemHbOMy 3a 11Ba pOKH, B MCIAII 3apakeHHs pociiva PVM, PVS, PVY,
PVX Bipycamu KapTOILIi 3aJIe)Kajio BiJ CTPOKIB BUAAICHHs KApTOIUIMHHS: BMICT BipyCiB 3a BUIAJICHHS
kaproruaHs yepe3 10-20 quiB ctanoBuB 5,0-10,3 % (o Bumanenss kaprommmaas — 0-3,0 %), 3 mpo-
TOBKCHHSIM BETeTallil Ta 3HUIICHHSIM Haa3eMHOi Macu kaprorut depe3 30, 40, 50 qHiB micis mBITIHHS
BipyCHE 3apakeHHs 3pocTaiio 110 9,1-25,6 % [12].

3a pe3yabTaTaMH iIMyHOJIOTIYHUX Ta €IEKTPOHHO-MIKPOCKOMIYHUX MOHITOPHHIOBHX JTOCIiKEHB,
MIPOBEICHUX JlabopaTopiero Bipycouorii IHctutyTy c.-r. Mikpo6iosorii Ta AIIB HAAH VYkpaiau B po-
3caJiHAKaxX 0a30BOro HACIHHHUIITBA KapToIuti BussieHo: PVM, PVS, PVY Bipycu KapTOIUIi K y MOHOI-
Hpekuil, Tak 1 y CKIa[l MaTOKOMITIEKCIB. Y MociBax NpeBaioe eHToMo(imbpHuNA M-Bipyc KapTomui B
MoHoiHbekmii (36,0 %) abo y KOMITIEKCi 3 iHIMMME MO3aidHUMU Bipycamu: PVM+PVS, BusBieHuii y
pocmunax 24,0 %, PVM+PVS+PVY, — 28,0 %, PVM+PVY, — 6,0 %, PVS+PVY, — 2,0 %, PVS - 4,0 %
oOcTexxeHnx copris [13].

3a JaHUMU AUISTHKOBOTO KOHTPOJIIO CYNEPEINiTH KapToIUli, MpoBeleHOMY B [HCTUTYTI KapToIuisipc-
tBa HAAH 3a mepiox 2011-2015 pp. KiIBKICTh 3pa3KiB, YPaKEHUX TSKKHUMH BipYCHUMH 3aXBOPIOBAH-
HSIMHM CTaHOBHJIA: MO3aiyHMM 3aKpydyBaHHSIM JHCTKIB — 60,1 %, 3MopmIKyBaTOl0 MO3aikoio — 5,6 %,
cMmyracToro Mo3aikoro — 0,5 % 3pa3kiB; CKpydyBaHHS JTUCTKIB Oyio BusiBieHo y 0,8 % 3paskiB. Jler-
KUMH BIPYCHHMH XBOpPOOaM{ — 3BHYAWHOIO Ta KpaImdacTO MO3aiKoro, OyJI0 ypa)K€HO BiATIOBIITHO
15,1 Ta 28,1 % 3pa3skiB, ki BUIIPOOOBYBAIN METOIOM AUITHKOBOTO KOHTPOITIO [14].

MeToio pocaigzkeHb Oy0 BCTAHOBUTH BUAOBHH CKIIaJl MITPYIOUYHX MONEIHNNb Y HACAKCHHIX Ha-
CIHHEBO1 KapTOILTi, TOCTIANTH THHAMIKY HAaKOIMMYEHHS BipyCcHOT iH(MEKIIil, OIIHUTH MPUAATHICTH JOC-
JTHOT MIJITHKY IS PETPOMyKyBaHHS HACIHHEBOI KapTOIUIi MEPIIUX TOKOJIHB 3 ypaxyBaHHSIM ITHX
MOKA3HUKIB Ta PO3POOUTU CHCTEMY arpo3axoiB MO0 3HKEHHS CTYIICHIB PeiH(iKyBaHHS 0310POB-
JICHOTO MaTepialy KapTOILIi BipycaMH B TIOJIbOBUX YMOBaX.

Marepian i MeTonuKa A0C/TiAKeHb. JIOCITIPKEHHS TIPOBOAMIIA B PO3CATHHUKY J00a30BOTO HACIHHHMII-
TBa KapTomun [HctuTyTy KapromsipctBa HAAH 3a yMOB 130JIA11i1 Bifl JpKEpeN Ta MIEPSHOCHUKIB BipyCHUX
indexuii, B 301 [liBnennoro Ilomices. Y Bererauiiinuii cezon 2014-2016 pokiB Oyno BUCaIKEHO HACIH-
HEBHMIA MaTepiall KapToruli — 100a30Be HACIHHA (TIepIiia MoJIL0Ba PEIIPOAYKITS Bi MiHI-OyiIs0, OTpHIMaHUX
B MTYYHUX yMoBax) coptiB Tupac i Cior’saka. Jlorisin 3a HacapKeHHAMH KapTOIUTi TIPOBOIYITH BiIITOBI-
JIHO 10 TEXHOJIOTii, MPUIHSTOI s BUPOILYBaHHs HaciHHEBOI KapTorwii B 30Hi [lomiccs. 30ip nomenuus
3IIHCHIOBAJIM METOIOM BOISHUX MacTok Mpopike [15] uepes koxHi 1Bi 106u. B maboparopHux ymoBax
i APaxXOBYBAIN KUTBKICTh KPWJIATHX OCOOHMH Ta MTPOBOIMIIM 1X KOHCEpBAIlio 75 % CIHAPTOM UIS TOAah-
LIOTO BU3HAYEHHS BUIIB. 3 METOIO BUSBJICHHS HAasIBHOCTI Ta BMICTY BipYCHOI iH(EKLil BUKOPHCTOBYBAIN
MeToA TBepaoda3zHOro iMyHO(pEpMEHTHOTO aHai3y (moxBiiHUN cenaBiu-Bapiant, DAS-ELISA) 3a gomo-
MoOror komepmiiaux tect-cucreM ¢ipmu LOEWE, Himeuunna. PesynbraTi peakiiii peecTpyBaid Ha pi-
nepi Termo Labsystems Opsis MR (CIIA) 3 mporpamanm 3a0e3medenasM Dynex Revelation Quicklink 3a
noBkuHU XBIIb 405/630 HM [16]. OOpoOKy TaHMX ONTHYHOI T'YCTHHH 3pa3KiB HPOBOAMIIA METOIOM OITH-
COBOI CTaTHCTHKY, BU3HAYAIOYM CEPE/IHI Ta CTAaHIAPTHI BIAXWIEHHS JaHuX. [loporoBe 3HaUeHHS ONTHYHOL
TYCTHHH, K€ BIAPI3HAE TIO3UTUBHI pe3yIbTaTH (DEPMEHTATHBHOI peakilii BiJ 3HaUYeHHS (HOHY, BU3HAYAIN
JUTsl KOYKHOTO TUTAHIIETa OKPEMO 1 3rifHo 3 pekoMeHaanismu [17]. Bmict BipycHOI iHdekuii y pocnunax
KapTOILTi y OJIbOBUX YMOBaX BU3HAYAIN Y TUHAMILI: y a3y cXO/iB, OyTOHI3aIi-IBITIHHA Ta Y MiCIA30H-
pasHUIA Tiepion (MeToxn iHaekcarii 0ynr0) [18]. [Iporao3oBane BeKTOpHE HaBaHTAKECHHSI TIOTICIUITL Ta ii
BUJIiB, IOTEHUIIHO aKTUBHUX LIOJO MOIIMPEHHS BipyCiB KapTOIUT BH3HAYAIHU 13 3aCTOCYBAaHHSM LIKAIH
iHaekciB mepenayi BipyciB [19]. Po3paxyHOK BEKTOpPHOTO HAaBAaHTaKCHHS — 3TIJHO 3 PEKOMEHIALSIMU
«Food & Environment Research Agency» (Benmuko6purasnis) [20].
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[pyHT AiNSHKM JEPHOBO-CEPEIHBOII30IMCTHI CYIIIIAHNM 3 TAKOK arpOXiMidHOK XapaKTEPUCTH-
KOI0: BMIcT rymycy (3a Tropinum) — 1,32-2,68 %; pyxomux ¢opm dochopy (3a Kipcanosum) — 11,5-
13,3 wr; xamiro (3a Maciosoro) — 8,0-8,9 mr/100 r rpyaTy; pH conbBOi BUTSDKKH B OpHOMY Tmapi 4,9-5,2;
TiIpOTiTHYHA KHCIOTHICTE — 2,2 Mr ekB./100 T TpyHTY; CTYTiHb HaCHIECHHS OCHOBaMH — 46,3 %.

TexHOoIOTisI BUPOIIYBaHHS — 3arajJbHONpPHIHATA JJIS YMOB 30HH TiBAeHHOTO [lomices Ykpainu.
[Nonepenanuk — mmeHuIs o3uma. Po3mip BapianTa mocmiay — 21 m2. Cxema cagiaas — 70x25 cum.

Cucrema ymoOpeHHS KapTOIUli BKJIIOUYaia NMPHOPIOBAHHS CHIACPAIBHOI MAacH XKHUTa O3MMOTO Ta
BHECEHHS MiHEpaJIbHUX JOOPHB y BUIJIAAI HiTpoamodocku (mo3a NgoPgoKso Kr 1. p./Ta).

Caninns kaproruii 3midicHroBanu 22 kBitHs B 2014 pomi, 29 kBiTHs B 2015 Ta 25 TpaBHS B
2016 pormi Bpy4HY y HapizaHi O00pO3HH 3 MOJANBIITAM 3arOPTaHHSIM.

Cxema gociiny

1. Kontpons — 06podka nporpyitaukom Emecto-KBanTtym (¢don).

2. @oH + 8 iHCeKTO-PyHriUIHIX 00pOoOOK Oe3 BUAAJICHHS KAPTOTLIMHHSI.

3. ®oH + 8 06p0OOK + BUIANICHHS KAPTOTUIMHHSA (PETJIOH CyTIep).

4. ®oH + 8 00poOOK + BHIANICHHS KaPTOILUTMHHSA (PETJIOH CyTep) + CaHCIpeH 10 KOXKHOI 00poOKu
IO BeTeTaIlii.

Cucrema 3aXMCHHX 3aX0/iB KapTOILIi:

[porpyroBauus 0yne0: EMecro-Keantym, 0,25 1/t HacinHs (GoH).

1-mma 06podka — TpaBeHb — YyepBeHb (BHcoTa pociuH 10 cM) kapate-3eoH 0,2 ni/ra + caHcnpeii 3 j/ra.

2-ra 00poOka — uepBeHb (OyTOHiI3alisn) — acTak 0,15 a/ra + akpobat 2 Kr/ra + caHcmpei 3 j/ra.

3-1s1 00poOKa (IBITIHHS) — YepPBEHB 2 NieKaaa — erkio + pumomia ['OJI 2,5 kr/ra + cancnpeii 3 j/ra.
4-ta 00poOka — (Junens) inTepBan 8-12 auiB — npoteyc 110 O/ + TaHoc 0,6 kr/ra + cancmpeii 3 n/ra.

5-Ta 00poOka — (JurieHb-cepreHsb) yepe3 8-12 aHiB — kapate-3eoH 0,2 n/ra + HatiBo 0,35 kr/ra +
caHcrpeit 3 n/ra

6-Ta 00poOKa — (MIeHb-ceprieHb) yepe3 8-12 aniB — ewxio 0,18 n/ra + HatiBo 0,35 kr/ra + caHc-
npeit 3 a/ra.

7-Ma 006poOKa — (ceprnieHs) — kapare-3¢oH 0,2 n/ra, mmpnan 500 SC 0,3 xr/ra, permon-cynep 0,8 n/ra.

8-ma 00pobKa + XimMiuHa JecuKallist peroH-cyrep 2 ji/ra,emxkio 0,18 n/ra, mmpnan 500 SC 0,3 kr/ra.

3a 3pocTaHHS YHCEIHHOCTI IMOMENUIh B HACA/DKCHHSX HACIHHEBOI KapTOILI 3 METOIO 3HYDKCHHS
MMOBTOPHOI'O 3apa’KEHHS POCIHH 03I0POBJICHOT0 MaTepiaay KapToIUll BipyCHUMHU 1HQEKIIIMA BUHUKAE
HEOOXITHICTh 3aCTOCYBaHHS IHTCHCUBHUX a(ilUIHUX 00pOOOK TaKUMH ITpernapaTaMu sSK KapaTe-3¢0H,
akTapa, (hactak, IpoTeyc, eHXio 3 iHTepBajIoM Mix 0opodkamu 8-10 qHiB.

3a dopmyBanus B ypoxai 80 % Oynp0 HaciHHEBOI (pakiuii po3mipoM 28-60 MM y HaiOinbIIOMY
TTOTIEPEYHOMY JIiaMeTpi, MPOBOSATH BUAAJIICHHS KapTOIUTMHHSI 3 METOIO BiJICIKAHHS IPUTOKY BipyCiB i3
MOJKITUBO 3apa)keHOT HaJ[3eMHOI YaCTHHHU POCIIMH /10 OyJI50 HOBOTO YPOXKaI0.

OcHoBHi pe3yJbTaTu aociaigKeHHss. CIIOCTEpEKEHHS 3a HAPOCTAHHSM YHCENBHOCTI KPUIATHX
(dhopm monenwnp B po3cagHUKax 100a30BOT0 HACIHHMIITBA MTOKA3aJI0, IO IHTCHCUBHE 301TBIIIEHHS Ki-
JTBKOCTI KoMax B ymMoBax 2014 poky BimMmiueHo y mepion I mexamm maumHsS — 358 mTyk Ha 1 damky
Mpopike (puc.1). Pizke 30inbp1IeHHs KITBKOCTI MONENNIb criocTepiranock 6, 7, 8 munas 2014 poky.

Bereraniitauii nepion y 2015 poui xapakTepu3yBaBcs BUCOKOIO YHCENBHICTIO BEKTOPHOT'O HABAH-
Ta)XeHHsI BipyciB KapTormii. Oco0JIMBO BeIMKa KIIBKICTh KPHUIATHX (POPM MOMENHIb CIIOCTEpiragach y
I nexani yepBHs — 576,5 mTyK 0coOMH Ha macTky, I i I nexanax mumas — 947,0 1 516,0 mTyk ocoOuH
Ha TAcTKy BiamoBigHO. OcoOMMBO HalHEOE3MEUHIMK Mepioj] I 3apaKeHHS KapTOIUTi BipyCHOIO
iH(ekiiero 0yno BiamiueHo 3 24 yepBHs 10 10 JUmHS.

[ToromaHi yMOBH, SIKi CKJanucs B 30HI miBAeHHOTO [lomices Ykpaiau B 2016 porii CyTTEBO BIUIUHY-
JI1 HA 3HAYHE 3MCHIICHHS YMCENBHOCTI KPWJIATUX TOMENHUIL B HACADKCHHSIX KapTOILI — 3a Mepiojn
CIIOCTEPEXKEHD BiTOBICHO 468,0 MTYK MOMENUIh Ha MACTKY, sl TTopiBHSAHHS — B 2015 porti Oyio
BimmoBieHo 2654,5 mtyk i 2014 — 837,5 ocoOMH KprIaTuX MmomneIuis (puc. 1).

Y 2016 poui mepimii MK 30UTHIICHHS YHACETBHOCTI KPHJIATHX MOMEIWIL BiAMIYEHO 6 YepBHS —
13,5 mwt. Ha mactky, 3 11 mo 13 yepens — Bignosiaao 10,0 i 12,5 mt. Ha mactky, 29 yepBHA 3aikcOBaHO
19 mrT. Ha mactky. B jmrmHI BiaMideHO MK 3pOCTAaHHS YHCETBHOCTI KPMJIATHUX TONEIHUIb B TIepio 3 5 10
7 mamHs. Y CcepIHi CIoCTepiragoch NEeKiIbKa MEepiofiB 3pOCTaHHS YHUCENbHOCTI NEPEHOCHUKIB BipyCHOI
iHdexii — 8-11 ceprs Biamiueno 10,5 ocobun Ha mactky, 20 cepms — 12,5 mr., 29 ceprnHst —16 ocobun
Ha MacTKy. 3 5 710 7 BEPECHsI CIOCTEPIraioch 30UTBIICHHS YHCETBHOCTI moneuiib 10 30-33 mrTyk.
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Uepsenb | Yepenb | Uepsenb | Jlunens Jlunenp | Jlunenp | Cepnenb | Cepnensb | Cepnenb | Bepenn
nexkama 1 | mexama 2 | mekama 3 | mekama 1 | mexama2 | mexama3 | mexama 1 | mexama 2 | mekama 3 | mexana 1

2014 91,5 159 113 358 69 10 24 14 0 0
2015 139 135,5 576,5 947 516 138,5 138,5 52 11,5 0
2016 47 68,5 37 45 22 20 27 38 48,5 103

3arajpHa KiTbKiCTh momenuip, mryk Ha 1 gamky Mpopike: 2014 p. — 837,5 ., 2015 p. — 2654,5 mir., 2016 p. —
468,0 wrt. Ha 1 yamky Mpopike.

Puc. 1. IluHamika mirpauii nonejuus 3a BererauiHuii nepioa y HacaaKeHHsX
1100230B01 HaciHHEBOI KapToILIi, WITYK Ha 1 yamky Mbopike, 2014-2016 pp.

AHaIizyroun JaHi YMCeNbHOCTI KPWIaTUX OCOOHMH IMONENHIb, B CEpelHbOMY 3a Micsub (pHc. 2)
MO>KHa 3pOOHMTH BHCHOBOK, IO 301BIICHHS KUTBKOCTI KOMax B Pi3HI POKM CIOCTEPIraioch y YepBHi-
nurHi. Oco0NMHUBO MIKOJOYHHHE 301TbIICHHS KIJTBKOCTI MOMENHIs BiMideHo B 2014 porii B 4epBHI —
363,5 mr., munHi — 406,5 mT. Ha acTky; B 2015 pomi — B uepBHi — 851 mT., numHi — 1602 mT. Ha nac-
TKy Mbopike.
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3arajbHa KUTBKICTh MOMENuib, WTyK Ha | wamky Mpopike: B 2014 poui — 837,5 wt., 2015 — 2654,5 i B 2016 poui —
468,0 mt. Ha 1 yamky Mbopixe.

Puc. 2. BuzHaueHHsI YHCeJILHOCTI KPHJIATHX ()OPM MOMEIHIb B PO3CATHUK
y A06a30B0ro HaciHHUITBA, ITYK Ha 1 yamky Mbopike, 2014-2016 pp.

136



Arpobionoris, 172017

Ha Hu3pkoMy (oHI BEKTOPIB IIEpeHOCY Bipycy kaprtoiuti B 2016 poiri BigMiueHO ABa Mepioau Jbo-
Ty TIOTIEJIMLb — B YEPBHI (3a Micsiup BijuioBieHo 152,5 mr. Ha macTky), 1 B cepmHi (113,5 mr. Ha macT-
Ky Ha MICSAIIb).

B cepenapomy 3a 2014-2016 pp. ypoxKaiHICTh O3IOPOBICHOTO MaTepiaiy KapTorut coptiB Tupac,
CnoB’siHKa riepeOyBana B Mexkax 44,6-57,1 ta 46,6-68,5 1/ra BianosigHo (Tadi. 1). Ha KoHTpOnpHUX Bapi-
aHTax (00poOka Oysb0 MPOTPYHHUKOM) BpoKaiiHicTh Oyb0 Oyia HIDKUYOIO, HiXK HA BapiaHTaXx i3 BHECEH-
HSIM KOMILIEKCY Ipernapartis (8 adiiuaHux 00po0oK) I HonepepKeHHs iH(IKYBaHHS CaIuBHOTO MaTepi-
aly BipycaMH B IOJIbOBHX YMOBaX. 3aCTOCYBaHHS 8 IHCEKTUIMAHUX 00POOOK CIPHSIIO ITiABUILICHHIO YPO-
aHHOCTI KapToIui o copty Tupac — Ha 3,5 1/ra, CnoB’siHKa — Ha 7,5 T/Ta IpH BUXOZ1 KOHAMLIHHNIX Ha-
ciHHeBUX Oyib0 BinmoriaHo 360,7 ta 419,2 tuc. . 3 1 ra. BunaneHHs KapTOIUIMHHS 301/IbLITYBAIO BUXI
HaciHHeBHUX Oyis0 3 1 rexrapa mo copty Tupac ma 43,1, CioB’ sta1ii — Ha 35,2 THUCSHI.

JonaBaHHs MiHEpaJbHOI onMBHU caHcmpel (3 1/ra) 10 KoKHOI 00poOKH 3a0e3neuyBao ImiIBUILCH-
HSl BUXOJy HaciHHEBHX Oynb0 3 rekrapa mociBHoi ot mo copty Tupac Ha 406,2 Ta Cno’siHKa —
431,9 trcsa 0yns0.

BusHaueHHs QpakLiifHOTO CKIIaAy yposKaro MoKa3alo, 10 BMICT HaciHHEBOI pakiii B ypoxai co-
pTy Tupac nepedysaB y mexax 54,8-59,9 %, no copry Cinos’siaka — 74,1-76,2 %. 3actocyBaHHS -
CHKAIlil KapTOIUTMHHS IPENapaToM PETrJIOH-CYIIEp CIPHSUIO 30UTBITIEHHIO KUTHPKOCTI OYI60 Ha OHY PO-
cnuny: o copry Tupac Ha 2,1 Oyas0y, CiioB’siHka — Ha 1,1 mtyk Oynb0.

Tabnuus 1 — YpoxkaiiHicTs Ta HaciHHEBA NMPOAYKTHBHICTH 1002a30BOT0 BHXITHOT0 HACIHHEBOTO MaTepialy 3aJ1e:KHO Bix
PO3po0KH MeTO/AiB 3HM:KEHHSs peiH(pikyBaHHs KapToi BipycHumu indexuismu, 2014-2016 p. p., T/ra

c. Tupac
| + 10 xom- PpakuiiHu CKIa] BPOXKaI0 anm KizbkicTs
Ne . Ypoxaii- Oym0,% HACIHHE-BUX
Bapiantu . TpOJIIO, Oynp6 Ha 1
Bap HICTB, T/Ta OyiB0, THC.
T/ra <28 MM |28-60 Mmm | > 60 MM r/ra POCIHUHY, IITYK
1 Emecto-KBantywm (®on) 44.6 - 4,1 28,1 67,8 284,1 13,8
2 ®oH +8 06po6oK 51,6 7,0 3,8 34,1 62,1 2984 14,0
3 | Pou+d 06‘;‘;%"“ Feanen | 569 11,6 46 29,5 65.9 3467 15,5
4 |®Pou +8 obpobox +eancnpeit| 5, 12,4 3,1 32,8 64,1 408.,9 15,9
+ peryioH
c. CnoB’stHKa
. DpakuiiHUK CKIa BPOXKalo Buxin na- Kinbkicts
Ne . vp OKall- |+ A0 KOH- 6yn0,% ciHHe-BUX | Oynb0 Ha |
Bap Bapiantu HICTB, TPOJIIO, 6y66, THC pociHHy
’ T/ra T/ra <28 MM | 28-60 MM | > 60 MM ’ ’ ’
mT./Ta IITYK
1 Ewmecto-KBantywm (Pon) 44,6 - 3,4 64,9 31,7 285.4 13,8
2 DoH +8 06po6oK 53,9 7,3 3.8 67,8 28,4 329,8 14,2
3 | Pou+d 06‘;‘;Z°K Feanen- | 610 14,6 4.1 68,3 27,6 340,9 159
4 | ®ou+8 0Bpodok +cancn- | g 5 219 3,6 71,1 253 399.8 16,0
peii + persion

3a mepiox BereTalii pociuH OyIio MPOBEACHO 3 OIIHKY YpaKEHHS CATUBHOTO MaTepiany BipyCHH-
MH XBOpOOaMH 3a J01oMororo taboparopaoro meroxy IDA-anamnis (tadi. 2, 3).

Tabnuis 2 — BusHaveHHs 3apaeHocTi KapTonJi Bipycamu, nani IOA niarHoctukn

PVY PVM PLPV PVY+PVM
®da3a cxoliB
c. Tupac
- | 25 | - | -
c. CioB’siHKa
- | LS | - | -
®a3za OyToHizauii — uBITIHHA
c. Tupac
- | 5.0 | - | -
c. CioB’siHKa
- | 25 | - | -
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Tabmuns 3 — BusHaveHHs 3apaxeHocTi kapTonJi Bipycamu, nani I®A-giarnoctukn (y micisizdupansnuii nepion),
MeTOA0M iHJeKcanii

BapianTu | PVY | pPvM | PLPV | PVY+PVM
¢. Tupac

Emecro-KBantym (Pon) 1,1 9,7 - 1,1
Don +8 06pobok 8,0

Don +8 00pobOK + caHcmpeit 6,9

Don +8 00poOOK +caHcHpeil + peryaoH 5,0

c. CioB’siHKa

Emecro-KBantym (®Pon) - 4,0 - -
DoH +8 06pobok 3,7

®DoH +8 06poboK + caHcIpeit 3,0

Don +8 00pobOK + caHcHpeil + perjioH 2,0

BusHauenHs iH(pIKOBAaHOCTI BipycaMu O3/I0POBJICHOTO HACIHHEBOI'O MaTrepiajly KapToiuln y ¢asy
CXOIiB TOKa3ano, IO CTYMiHb 3apaxeHHs copTy Tupac Bipycom PVM cranoBuB 2,5 % pociuH,
Cnow’staku — 1,5 % (tabn. 2). Ha mouatky uBiTiHHS KapTorut copT Tupac OyB 3apakeHHl aHTHIeHa-
mu PVM ua 5,0 %, copt CioB’ssaka — Ha 2,5 %.

V micia30upaibHOMY TECTYBaHHI Ha BapiaHTi 0e3 3aCTOCyBaHHs 1HCEKTO-(DYHIIIMUIHUX 00POOOK (KOH-
TPOJIb) BUSIBJICHO 3pOCTaHHs PiBHA 3apakeHocTi Bipycamu kaprorm PVM i PVY copty Tupac 3 5,0 5o 10,8
%. BuporiyBaHHsI KapTOIUTi 0e3 3aCTOCYBaHHS KOMIUIEKCY arpOTEXHIYHHUX 3aX0/iB (IHCeKTULMAHI 00po0-
KH + MiHEpaJlbHa OJINBA + BHIAICHHS KApTOIUTMHHS) CIIPHSIIO 3HAYHOMY HAKOTIMYICHHIO BIpYCHOI iH(peKITii
PVM, Takox BusiBieHO 3apakeHHs copTy Tupac PVY Ha 1,1 %. Copt CioB’siHKa OyB ypaKeHHI TiTbKH
PVM na 4,0 %. 3acTtocyBaHHA MiHEpaJbHOI OJMBM CaHCHped B 1031 3 n/ra 3a MoeqHaHHS 8§ 1HCEKTO-
GYHTIUIHEX 00pOOOK CIPHSIIO 3HIKEHHIO CTYTIEeHS iH(iKyBaHHS 0y/p0 anTuredamu PVM Ha 1,1 % cop-
1y Tupac, copty Cnop’staka — 0,7 %. Bunanenns kaprormuaHs depe3 15-20 mHiB Mmicis IBIiTiHHS 3a0e31re-
YMIIO 3HIKEHHS 3apakeHHs kapTomt PVM na 1,9 % no copty Tupac ta Cnos’ stk — 1,0 %.

3acTocyBaHHS BCHOTO KOMIUIEKCY arpo3axofliB MO0 3HIKEHHS CTYIICHS 3apakKeHOCTI KapTOILIi
BipycaMH B IOJIbOBHX YMOBaX CIHPHUSIO 3HWKCHHIO PiBHS 1H(IKYyBaHHS KapToIuii Bipycamu PVY i PVM
copty Tupac PVM na 5,8 %, iume PVM — na 4,7 %, copty Cnos’siHka Bipycom PVM — Ha 2,0 %.

BucHoBku. 1. 3a pe3yibTaTaMu CIIOCTEPEKEHb 100 30UIBIICHHS YHMCETFHOCTI KpuiaTux (Gopm mo-
TSJIUILIb B PO3CaHUKaX 100a30BOr0 HACIHHUIITBA BCTAHOBIICHI HAMOLIBIIT HEOE3MEUHI IS 3apakeHHS Kap-
ToruTi Bipycamu niepionu. B ymoBax miBaenHoro [lomiccst Ykpainu mikoBe 3poCTaHHS! YHCETBHOCTI KpHa-
THX TIonenuns croctepiranocs B 111 nexani wepBHs Ta | nekaai aunHs. [Apyruil KpuTHYHUA iepiox 3011b-
MIICHHS YUCETHHOCTI KpryiaTux morenuith BimmideHo B 11 1 I1I nekamax cepmus i B I gekasi BepecHs.

2. BcraHoBieHo, 10 BUAAICHHS KapTOILIMHHS 301JIBITYBAJIO BUXi HACIHHEBUX Oyib0 3 1 rekrapa
mroii 1o copty Tupac Ha 43,1, copty CnoB’stHui — Ha 35,2 THCSY.

3. 3acTocyBaHHS BCHOTO KOMIUIEKCY arpo3axoiB 00 3HWKEHHS CTYICHS 3apakKeHOCTI KapTOILTi
BipycaMHt B TOJIBOBHUX YMOBaX CIPHSUIO 3HMXKCHHIO PiBHs iH(IKyBaHHsS KapToiul Bipycamu PVM Ta
PVY copry Tupac na 5,8 %, numie PVM — Ha 4,7 %, copty CnoB’stka Bipycom PVM — na 2,0 %, npu
3aBpa’keHOCT1 Ha KOHTpodi BinnosigHo 9,7 ta 4,0 %. Ha xoHTponbHOMY BapiaHTi y micisi30UpaIbHOMY
TecTyBaHHI y copTy Tupac 6ymno Busisneno 1,1 % xBopux PVY pociau.
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MeToabl CHH:KEHHsI TIOBTOPHOTO 3apakeHHsl BUPYCaMH 030POBJIEHHOI0 CEMEHHOI0 MaTepHaia KapTtodenas B
ycjaoBusXx 10:kHoro Ilojecks1 YKpanHbl

O.B. Bumnesckas, M.U. Kocranen, B.A. Uymak, JI.B. Croasapuyk, C.A. IllImyns

IpuBeneHs! pe3ynbTaThl HCCIEOBAHUH YHCICHHOCTH ¥ BUIOBOTO COCTaBa KPBUIATHIX ()OPM TIIEH B IOCEBAX CEMEHHOTO
kaprodens 30HbI 10xHOr0o [lonechs YKpauwHBI, OKa3aHa JUHAMUKA HAKOIUICHHS BUPYCHOH MH(MEKIUH B 0310POBICHHOM
CEMEHHOM MaTepuaie KapToeis B TeUeHUE BEreTallH, Ppe/ICTaBlIeHa CUCTEMa arpOMEpOIPUATHIA, HANPABJICHHbBIX HA CHU-
KeHne perMH(UIMIPOBAHUSA 0310POBICHHOTO MaTeprana KapTodels BUPYCaMH B YCIOBUIX OTKPBITOrO IPYHTA. Y CTAHOBIICHO,
YTO NMPUMEHEHHE BCEro MCCJIENyeMOro KOMIUICKCA arpOMEPONPHATHIl 0 CHIKEHHIO CTeNeHH MMIMPOBaHUS KapToders
BUpYCaMH B IIOJICBBIX YCJIOBHSAX 00ECIIEUMIO CHIDKeHHE ypoBHs mHOuIupoBanus supycamu MBK n YBK copra Tupac Ha
5,8 %, Tonbko MBK — Ha 4,7 %, copra CrnoBsinka — Ha 2,0 % npu CTENeHU NMOpaXKeHUs Ha KOHTPOJIE COOTBETCTBEHHO 9,7 U
4,0 %. Y copra Tupac B mociaey00pouHOM TecTHpoBaHUU oOHapykeHo Hanmmaue 1,1 % GonbHbIX pactennit YBK.

KnroueBble cioBa: xaprodens, npenda3oBele CEMEHa, BUPYCHBIE OOJE3HH, TS, YPOXKaHHOCTh, KOMILIEKC 3aIUTHBIX
MEpONpUATUIL.

Methods to reduce healthy seed potato material repeated infestation by viruses under the conditions of Southern
Polissya of Ukraine

O. Vyshnevskaya, M. Kostyanets, V. Chumak, L. Stolyarchuk, S. Shmun’

The article reviews the results of research on the number and species composition of the winged forms of aphid in the
sowing of seed potatoes in the area of the Southern Polissya of Ukraine. The dynamics of accumulation of viral infection in
healthy seed potato material during the vegetation period has been shown. A system of agricultural measures aimed at reduc-
ing the reinfestation of healthy potato material by viruses in the field has been presented.

On average for 2014-2016 the yield of Tiras and Slav’yanka improved potato varieties was within 44.6-57.1 t/ha and
46.6-68.5 t/ha, respectively. In the control variant (tubers processed with disinfectants) the yield was lower than in the vari-
ants with applying a complex of products (8 aphicide treatments) to prevent viral infestation of the planting stock in the field.
Application of 8 insecticide treatments provided increase in potato varieties productivity: Tiras — 3.5 t/ha and Slav’yanka — of
7.5 t/ha with conditioned seed tubers output 360.7 and 419.2 thousand pieces per 1 ha. Removing plant tops increased the
seed tubers yield per 1 ha by 43.1 thousand for Tiras variety and by 35.2 thousand by Slov'yanka variety.

Adding mineral oil sansprey (3 1/ha) for each treatment provided seed tubers yield increase per hectare of cultivated area
on Tiras variety at 406.2 and Slav’yanka — 431 900 tubers. Determination of fractional composition of the yield showed that
the content seed varieties fraction in the crop variety Tiras was within 54.8-59.9 % and 74.1-76.2 % for Slav’yanka variety.

During the period of the growing season 3 assessments of planting material infestation with viral diseases was conducted
using laboratory analysis by ELISA. Determination of improved planting potatoes infested with virus in the phase of sprout-
ing showed that the degree of contamination of Tiras variety with PVM virus was 2.5 % of plants Slavyanka — 1.5 %. At the
beginning of flowering Tiras potato variety infestation with PVM antigens increased by 5.0 %, Slavyanka variety — by 2.5 %.

In the post-harvest testing version without the use of insects, fungicidal treatments (control) detected increased level of
contamination by viruses and potato PVM, PVY Tiras grade from 5.0 % to 10.8 %. Growing potatoes without the use of
complex farming practices (insecticidal treatment + mineral oil + potato tops cutting) contributed to a significant accumula-
tion of PVM viral infection. Also, contamination of Tiras variety with PVY 1.1 % was found out, Slav’yanka variety was
infested by PVM only by 4.0 %.

According to the results of research, taking into account the number of migratory generation of aphids on potato plants
in prebasic seed planting the most dangerous periods for potato infection by viruses have been determined. Under the condi-
tions of Southern Polissya of Ukraine, a peak increase in the number of winged aphids was observed during the 1¥-3 decade
of June and the 1* decade of July. The second peak period of increase in the number of aphids was observed in the 2"™and 3"
decades of August and in the 1% decade of September.

It was found out that removal of the potato tops in 15-20 days after the blooming stage contributed to the increase in the yield of
seed tubers from 1 hectare of Tiras variety by 43.1 thousand pieces, and for Slav’yanka variety — by 35.2 thousand tubers.

The application of the whole set of studied seed-breeding measures resulted in the reduce of the degree of reinfestation
of potato by viruses in the field reduced PVM infectivity of potato seed material of Tiras variety by 4.7 %. Integrated seed-
breeding agricultural measures in the nursery of prebasic seed breeding contributed to the reduction in the degree of PVM
infectivity of Slavyanka variety by 2.0 %.

Key words: potato, pre-basic seeds, viral diseases, aphid, yield, set of protective measures.

Haoitiwna 10.05.2017 p.
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HKIIJUBICTD NOMYJIALIL BABOBHUKOBOI COBKH TA
MIKPOBIOKOHTPOJIb Ii YUCEJIHbHOCTI HA TIOCIBAX TOMATIB

IIpoBeneno anami3 BioMocTeit mpo HeOE3NMEeYHOro MIKiJHUKA TOMATiB — 6aBOBHUKOBY COBKY Helicoverpa armigera Hb.
Omnncano Mop¢oIoTito Ta 6i0JIOTII0 MIKIIHUKA, HAaBEAEHI JaHi PO MOCWICHHS TPUBAJIOCTI MIKIIIMBOT Iii 32 paXyHOK PO3IIH-
peHHst KOpMOBoi 0a3u, eeKTUBHICTH (iTOCAHITAPHUX 3aXO/IB 3 0OMENKEHHS MAaCOBOTO PO3BHTKY BHAY Ta 3MEHIIEHHS HOTO
LIKiUTHBOCTI B yMOBax 3MiHHM KJIIMaTy, a TaKOX OOIPYHTOBAHO HEOOXiqHICTh MPOBEICHHS MOHITOPHUHITY MAaCIbOHOBUX KYJIb-
TYp 1 pe3yJIbTaTUBHICTb 3aCTOCYBaHHS 0i0JIOTIYHMX NPEnapaTiB Ul 3aXUCTY TOMATIB B yMOBax MiBIHA YKpaiHU.

Kurouogi ciioBa: TomaTi, 6aBOBHUKOBA COBKA, HOi(ar, YucenbHiCTh, 32C00H KOHTPOIIO.

IlocranoBka mnpoOJemu. baBoBHmkoBa coBka Helicoverpa armigera Hb. (Lepidoptera:
Noctuidae) € TOMiHYyIOUMM IIKIZHUKOM TOMATiB 1 HaJeKUTh 10 MOP(OOIONIOTiYHOT TPy HAa3eMHHUX
coBok. [Tomidar, 11 ryceHuIn MOXyThb XKUBUTHCS Maike Ha 120 (3a neskumu qaHuMu — Ha 250) Bumax
pociun [1, 2]. lle HeOe3neunnii MKIAHAK 0araThb0X CUTLCHKOTOCIIONAPCHKUX KYJIbTYp: O0aBOBHHKY,
KYKypYZ3H, COHSIIHUKY, HYTy, TOMaTiB, OakjakaHiB, MepII0, a TAKOXX KOHOIIENb, COPro, JIIOLECPHH,
coi, KBacoJi, pullMHY, rapOy3iB Ta iHIIHUX.

AHaJi3 ocTaHHIX JocaiIKeHb i myoaikamiii. B mitepatypHux mkepenax BiIMIUEeHO MacOBE pO3-
MHOXCEHHS Ta HIMPOKE MOIIUPEeHHsI 0aBOBHUKOBOI COBKU He nuiie B CTenosii 30HI YKpainu, ane i B
Jlicoctemy Ta yacTkoBo B [lomicci. 3ycTpiyaeTbes He JHIIE Ha OPHUX 3EMIISIX, a I i Ha CyXUX JyKax,
MacoBHUIIAX, B CTEMy Ta Oayikax, J¢ BHUSBICHA Ha Oyp SHUCTUX POCIMHAX — MAClbOHY, AypMaHy, Oie-
KOTI, JIFOLIEPHI, CropHiy, mupui 3araytoi [3]. OcobauBoi yBaru 3aciayroBye 3adikcoBaHuil (akT
MacoOBOTO KMBJIEHHS HIKiIHMKA BOCEHU Ha POCIMHAX aMOpo3ii MONMMHONIMCTOI Ha y30iudi AOpir, 1o
Kpasix MOCIBIB COHAITHUKY Ta Ha CTEpHI 03UMOi TimeHwuti [2, 4]. [Tpu mpoMy cimij maM’ iTaTH, 0 9acT-
KOBE ITOIIKO/KECHHS TCHEPATUBHUX OPTaHiB aMOpo3ii KOMIIEHCYEThCSI BHCOKOIO HAaCIHHEBOIO MPOITYK-
tuBHicTIO (80-100 THC. HaciHWH 3 omHi€el pociauHu). Jlo TOTO K, BEIMYE3HI TEPUTOPIl MOMIUPEHHS
Oyp’sHy B YKpaiHi (moHan 3,5 MIH ra) cTBOPIOIOTH HEOOMEKEHI KOPMOBI pecypcH, IO € 3arpo30i0
CTPIMKOTO POCTY, PO3BUTKY Ta PO3MHOXEHHS I[LOTO IMHUPOKOro Tmoidara 3a paxyHOK TMOBHOIIIHHOTO
OCIHHBOTO JKMBJICHHS [4].

BuHUKHEHHST OCepe/KiB MiABUIICHOI YHCENbHOCTI I'yCeHHIb OaBOBHUKOBOI COBKM MMOBipHE MOB-
CIOJTHO 32 HOPMAaJIbHOI IMEPE3UMIBIIi, y pa3i TEIUIOl, IIOMipHO BOJIOTOi TIOTOIHA BECHSHO-JIITHROTO TIEpi-
OJIy BeTeTallii Ta HassBHOCTI HEKTAPOHOCIB y MEPioJT JIbOTY METEIHNKIB, IO MiABUIIYE IIOMIOYICTh KO-
Max, IIUIBHICTh TX TMOIyJIAIii 1 K IJTUBICTh TYCEHUITb [S].

Ha Tomarax mpu3BOAWTE IO 3HAYHOI MIKOIW Y pa3i MOPYIIEHHS MOCTiIOBHOCTI BUKOPUCTAHHS TOJIIB
CIBO3MIHH 1 IX TIOCIBY INCIIA CHJIBHO YIIKOMKYBAaHHX KYJIBTYP, @ TaKOX ICIS MACILOHOBHX KYJIBTYD.
VY Takux BUNAAKax, a TAKOXX Ha 3a0yp’IHEHWX TUKOI0 POCIMHHICTIO MOJISIX MEpe3uMYBaIMi 3amac MIKid-
HHKa MOJKE YIIKOKyBatH 10 70 % IUI0/iB, a OKpEMUMH pOKaMU — Maibke yBech Bpoxkail TomartiB. 3a Be-
TETaIli0 PO3BUBAETHCS Y 2-3 TEHEpaIisx, aKTHBHO 3aCeyIs€ POCIHHHY 3 ITOYaTKy IBITIHHS, TI0O0YTBOPCHHS
1 TIPOIOBXKYE XapIyBaTHCS y TO3PIBAIOYMX TUTOIAX aX J0 3aBepIreHHs 300py Bpoxaro. EINII 6aBoBHIKO-
BOi COBKU cKitazae 1-1,5 ryceHuIr Ha pocivHy TpH 3aceneHHi 9-12 % pociuH [6].

JloBxuHa Tia MetenukiB — 12-18 MM, y posmaxy kpmi — 30-40 mm. [lepemni kpuia 3e1eHKYBaTO-
JKOBTI JI0 KOPHYHEBO-Oyporo KOJILOPY, 3aJHI — JKOBTO-011i 3 IMIMPOKAM TEMHUM KPAEM Ta TEMHOIO
IUIAIMOIO y TIEHTpi. 3a iIHTEHCHBHICTIO 3a0apBIEHHS caMlli CBITJiLI, H)K caMKku. Siile crodaTtky Oife,
MOTIM 3€JIeHKyBarTe, KyJsicTe, 3HM3Yy npurunocHyte, aiamerpoM 0,5-0,6 mm. ['yceHuns Bim *oOBTO-
3€JICHOTr0 J10 OypyBaTO-(hioJeTOBOrO KOJIbOPY, BIIPOJAOBXK CIIUHH IMPOXOAUTH CMYTa i3 CBITJIUX Ta TEM-
HuX HiHid. Jlopocna rycenuns 3aBaoBxku 35-50 mm. Jlsuteuku 15-20 MM TOBXKHUHOIO, TeMHO-0ypi 200
4epBOHO-KOpUYHEBi. OCiHHI JISUIEUKH 3a3BMYail 3MMYIOTh Yy CTaHi Jianay3d B IPYHTI Ha TUOWHI S5-
15 cm. Taki mamedKn XapakTepu3yIOThCS BUCOKOIO XOJIOJOCTIHKICTIO, BOHA HE THHYTH 32 OXOJIO/KCH-
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HSI BIPOIOBXK T00H 110 Temmepatypu -8,5 C, a ix TepMidHoio Mexero € -14 'C. Jlure 3a Takoi TeMrie-
parypu ruae 100 % momymAwii, ToAl SK aKTHUBHI JISJICYKH HE BUTPUMYIOTh 3HWKEHHS CepeaHb01000-
Boi Temmeparypu 10 -7 C. OCKilbku B yMOBax MiBIHS YKpaiHH Taki TeMIepaTypu OyBaioTh Iyxe
PIIKO, MIKITHUK 3a3BUYal 10Ope EpPe3NMOBYE.

MeTe/IMKH HABECH] MOYMHAIOTH BHIITATH 33 TEMIIEPATypH rPYHTY Ha ruubuni 10 cm 15-17 'C, a
cepeHbO1000Ba TeMIepaTypa mosiTps — 18-20 'C, 1o B yMOBAX CTENOBOI 30HH CIIOCTEPIraeThCs Ha
movarky TpaBHa. OCHOBHa Maca METENHKIB BUiiTae mpotsaroM 10-15 mHiB, ane 3aranbHa TPUBAJICTh
JEOTY PO3TATYETHCS Ha MicANb 1 Oubmie. MacoBUH JIT 3apeECTPOBAHO Y JIPYTid MOJOBUHI TPaBHI.
Mertenuku BeAyTh CYyTIHKOBHU croci® *HTTSA. BoHM moTpeOyIoTh 10JAaTKOBOTO KHUBJICHHS HEKTapOM
Oyp’ THUCTHX POCIIMH Ta HASIBHOCTI KPATUTHHHOT BOJIOTH BIPOJOBXK 3-4 JTHIB TICIISI BIIIBOTY.

[lepiom MacoBOTO BiAKIIATAHHS SIEITH CITIBITAIA€ 3 TIOYATKOM IIBITIHHS ToMaTiB. CepeaHs MI0aI0iCTh —
oinsa 500 sienp, ane 3a CIPUSTIIMBUX YMOB CEpeIOBHIIA TOTEHLIaT PO3MHOXKEHHS Pealli3yeThcsl HANOLIb-
IIOFO MipOFO 1 OKPEMi CaMKH BiTKJIaAat0Th 3a cBOE UTTs 10 2700-3000 sierts. Tlepion siitieknaaku po3Tsr-
HYTHH 1 3BUYaiHO MPOJOBXKYEThCs He MeHie 20 aHiB. Bigkmaaka semp MpoBoIUThCs 1Mo 1-2 Ha pi3Hi, Te-
PEBaKHO BEPXiBKOBI, YACTHHH SIK KYJIbTYPHHX POCIIHH, TaK i Oyp’sHIB: NAacIbOHY YOPHOT0, OJIEKOTH, Iyp-
Many. [Ipu oMy MeTeInKH, KepYIOUnCh XeMOTaKCUCaMH, BUOUPAIOTh POCIHHH Y (peHodazy OyToHizarii,
KOJIA 3 OITYIITYIOYHX 1X BOJIOCKIB BUALISIOTECS CEKPETH, JI0 CKIIAMY SIKHX BXOJSITH MTPUBAOIINBI TSI METEITH-
KiB MypallliHa Ta IIaBjieBa KACIOTH. Ha HyTi Taki 3a1103H1 BOJIOCKH (PYHKITIOHYIOTH YBECH Yac, TOMY IIs
pocnrHa NpUBaOIIOe METENUKIB MPOTAroM Beiei Beretanii. Ha KyKypy/A3i MeTeMKY BiAKIIaJal0Th SHLIS Ha
HUTKH KIHOYHX KBIiTiB, a TAKO>K Ha BOJIOTI Ta HA OITyIIICHI YaCTHHU CTEOIA.

EMOpionansHU PO3BUTOK MPOAOBXKYEThCS 3-10 mHIB 3aekHO Bin Temmneparypu. ['yceHur mep-
LIOTO BiKY >KUBJISITECS THUMU YaCTUHAMHU POCIIWH, Ha sKi Oyno BimkianeHo sims. CroyaTKy MOILIKO-
JDKEHHSI Y BUTJISIII CKEJIETYBaHHS, a 3 JPYroro-TpeTboro BiKy T'yCEHHII 3Ae01IbIIOro MOYNHAIOTh BHi-
JaTH TTApEHXIMy TeHepaTHBHHUX opraHiB. [IIumoBaTi ryCeHHIN CTapIINX BiKiB MOIMIKOKYIOTh JIUCTKH,
OyToHH, KBiTKHM Ta mioan. OcoOIMBO BENMKOI LIKOJAHM 3aBAAIOTh TOMAaTaM, Iepio i OakiakaHaM, BU-
IpU3al041 JipKH B IJI0Jax 3 OOKY TUIONOHDKKH. Ha KyKypya3i crioyaTKy KHUBISTHCS HUTSIMH, a IOTIM
3¢pHOM KayaHiB, BUTPH3AI0YH XOAH 1 3aIIOBHIOIOUN iX YEPBOTOUMHOIO. Taki KayaHW YaCTIIe ypaxy-
10Tbes (y3apiozom. Ha HyTi, KBacoJi, coi I'yCEeHHIIl CII0YaTKy 00rpr3at0Th BEPXiBKOBI JUCTKH, & IOTIM
KUBISTHCA HACIHHAM y 000ax. Y JNIOLUEpHH MOIIKOMXKYIOTh JIUCTSA, OYyTOHH, KBIiTH, 8 y PULIUHU — HEJ0-
3piJii KOPOOOUKH.

PO3BUTOK TyCEHUITH 3aJIeKHO BiJ IMOPH POKY MPOAOBKYEThCS 15-32 mui. 3a 11e#t 9ac BOHU JTUHS-
I0Th 5 pa3iB Ta MpoxosaTh 6 BikiB. ['yceHUIN, 10 3aKiHYWIN KUBIICHHS, iTyTh B 3eMJII0 Ha TNIMOUHY
4-8 cM, BUCTUJIAIOYH CBill XiJ IIOBKOBUHKAMH, JI€ 1 3JISUTbKOBYIOTECS. PO3BUTOK JIslIeUKH BIITKY IPO-
noBxyerses 10-17 gHiB.

TpuBaicTh PO3BUTKY OJHIET TeHEpAIlil 3AJICKUTE BiJl TEMIIEpAaTypH HABKOJIUITHLOTO CEPEIOBHUIIA:
MiHiMATIBHI TepMiHM PO3BUTKY OyiIH BimMiueni 3a Temnepatypu 33 C (25 1HiB), a MAaKCHMAJIBbHI — 32
temmneparypu 23 C (51 mens). 3a mopory po3sutky 14 C cyma edeKTHBHHX TEMIIEPATyp PO3BHUTKY
ofHiei renepatii ckaagae 696 C, B ToMy umcIi s po3BUTKY sttt — 46 C, ryceni — 310 'C, msutedkn
— 190 'C i merenuka — 150 "C. Jlns 3aBepIIeHHS PO3BUTKY BCiX da3 HeoOXiaHO 106 cepenHbo10608a
TeMIIepaTypa B Iepiol PO3BUTKY T'yCEeHi UM JIAICUKH He omycKanacs Hukue 18-20 'C [7].

B mimomy ekosorigHi 0cOOJMBOCTI IIKITHUKA XapaKTEPU3YIOThCS K TETUTONIO0HI Ta BOJIOTOJIIO0-
Hi. OnTumanesHi yMoBH — BosoricTh noBiTpst — 70-100 %, I'TK 0,9-1,3, ane po3BUTOK 1 pOZMHOXKEHHS
GaBOBHMKOBOI COBKM HE OOMEXYIOTh BUCOKI JeHHI Temmeparypu (monaz 28 C) Ta HH3bKA BiIHOCHA
BoJtoricTh (30-40 %). [Jo ToTO X BCTAaHOBIIEHO, IO BroKMBaHHA Jnmie 15-20 % moImysisimii mKiJHIKa
MO’K€ TIPU3BECTH A0 3HAYHUX ITOIIKOHKEHD 1 HABITh 3HUILEHHS BPOXKaIO.

UYepes MOCTIHHO HU3bKY YMCENBHICTh T'YCEHI MepIIoi reHeparii Ta HafgaHHs HEl0 MepeBard CyMiKHIN
POCITMHHOCTI, 30MTKH Bif i€l TeHeparii He AyXe BeIHKi. 3HAYHO CHIIBHIIIE IIKOSITh TYCEHHUII IPYyTroro
TTOKOJIHHS, SIKI YIKOPKYIOTH 37€O0UTBITIOr0 KyJIBTYPHI POCIIMHM y CeprHi—BepecHi. Ha Tomarax B mepion
Bereraii eKOHOMIUYHHH MOPIT IIKOJOYMHHOCTI OaBOBHUKOBOI COBKH, 13 po3paxyHKy Ha 100 pociuH, ckia-
nae: s nepioi renepaii — 15-20 sens, npyroi — 40-90 senp abo 8-12 rycennus [8].

Po3MHokeHHs (iTodara peryatoeThCsi HU3KOK XMKAKIB Ta Mapa3uTiB, Cepel SKUX XMKHHA KIIOI
opiyc 3uumye a0 250 semp i Hamagae Ha TYCiHb MOJIOJIIMX BiKiB. 3 iHMIMX OIOJOTIYHUX YMHHUKIB
HaOLIbII eEeKTUBHI TPUXOTpama, siKa MapasuTye Ha SHLAX COBKU Ta HAi3AHUK rabpoOpaKoH — aKTH-
BHHI ITapa3HT T'yCEHI.
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I3 momepemxyrounxX 3axoliB MOIUIbHI THOOKa 35071eBa OpaHKa, CHCTEMAaTHYHE 3HUIICHHS
Oyp’ sHIB, 110 3BYXKY€E sl IIKiJHUKA MOXKIMBOCTI JUIS BiIKJIaJaHHA S€b Ta 301JHIOE KUBHIbHE cepe-
JOBHIIE JUISI TYCEHHIIb MOJIOAIIMX BiKiB. BakimBe Takok JOTPUMaHHS TEXHOJIOTii BHPOIIYBaHHS
CLITBCHKOTOCTIOAAPCHKUX KYIBTYP, & TAKOK PO3MYNTyBAaHHS MIKDSIb Ta JIITHI TIOJUBU B TIEPiOJ] Maco-
BOT'0 3aJSUIbKOBYBAHHS I'YCEHHUIIb.

MeTtoro npocJimkeHb Oyino NpoBeleHHS MOHITOPUHTY (PiTOCaHITAPHOTO CTaHy MOCIBiB TOMATiB Bi-
JTKPUTOTO TPYHTY Ha HASBHICTH Ta YHNCEIHHICTH KOMIUICKCY IIKITHHKIB, TECTyBaHHS HOBITHIX IECTH-
IUaiB y 60poTh0i 3 HUMHU 1 OOTPYHTYBAHHS €KOJIOTIYHO OE3MeUHUX 3aXO0iB 3aXHUCTy TOMATIB.

Marepiaa Ta MeTonuka gociaigxenHs. Po6oty BukonyBanu Ha 6a3i rocnogapcts Onecbkoi 00-
JIACTi 3 BUKOPUCTAHHAM 3aralbHONPUHHITHX SKCIIEPUMEHTATBHIX METOIIB B €HTOMOJIOTIT Ta 3aXHCTI
ToMaTiB Bix mKimHUKIB [9,10]. MartepiaigoM mjis TOCHiKEHb OyJIH MiKpOOiOJIOTIUHI TpermapaTH BUPO-
onuntsa ITI «biorexnika» Akrodit, Tpuxoncun, berumu. Sk eranon BukopucToByBaiu Oionpenapat
layncun. 3a pexomennarismu ITI «bioTexHika» HOpMa BUTpaTH 0i0JOTIYHHX MpENapaTiB KOJUBAIACS
B Mexkax 4-10 n/ra. Yci 3acrocoBani OiompemnapaTa MaloTh OiHApHY Jif0, TOOTO HAJIEKATh 10 IHCEKTO-
¢yurinuais. Hopma Butpatu pobodoi piguau 300 n/ra. 3a BeretauiiHuii nepioa mposeaeHo 2 00po0-
KM ToMartiB: 15 depBHs Ta 5 jumHsA. Da3u po3BUTKY POCIUH — UBITIHHA Ta PO3BUTOK IUONIB. CTpOKH
MPOBEJEHHS] OOMPHUCKYBAaHHS TOMAaTiB BCTAHOBIIOBAJIM 3a JAOMOMOTOIO Bi3yaJbHHX CIIOCTEPEKEHBb Ta
(hepOMOHITOPUHTY THHAMIKH JILOTY TOMIHYIOYOTO IITKiTHUKA — 0AaBOBHUKOBOI COBKH.

Jns  po3paxyHKy ONTUMalbHHX CTPOKIB KOXHOI OOpPOOKHM 3acTOCOBYBAJH aHaJiTHYHO-
Oi0miorpadidHAN METOM Ta PE3yJIbTATH MPOBEICHHS BIACHUX E€HTOMOJOTIYHUX OOJIKIB 1 CIocTepe-
YKEHb 33 CE30HHOIO JUHAMIKOIO JIbOTY OaBOBHUKOBOI COBKH 3 YpaxyBaHHSIM MOTOJIHUX YMOB IIOTOYHO-
T'O POKY.

3a pe3ynbTaTaMu OOJIKiB IIUTBHOCTI MOMYJALIl IIKIJHUKA B KOHTPOJIi Ta B JOCTIIHUX BapiaHTax
BHU3HAYAIM TEXHIYHY €(DEKTHBHICTh MpernapaTiB 3riJAHO i3 3arajJbHONPUHHATAMH METOJAUKAMHM, BHKO-
puctoByroun dopmyny A6Oora [9]. MareMaTHUHUH aHANI3 pe3yabTaTiB JOCTIKEHb 3/I1HCHIOBAIH 32
JOTIOMOTOI0 CTaHAApTHHUX KoMIT IoTepHuX nporpam Exel i Statistic.

OcHoBHI pe3yJbTaTH AOCTiAKeHHsl. EKCIepIMEeHTaTbHIMHU TOCIHIPKEHHSIMH BCTAHOBIIEHO, IO
IIKITHUK HaJa€ TIepeBary MoJyisiM TOMATiB 3 MOJUBHUMH CHCTEMaMH Ta TIONIKO/DKYE MEPEeBaKHO TeHe-
paTuBHI Opranu i 3piroui rIoau. JIMCTAM TOMATIB JKUBIATHCS TYCEHUIIl MEPIIOTO BiKY, MOIIKOIKEHHS
— yV BHTJISAI CKEJIETyBaHHS, a 3 JPYrOoro—TPEThOro BIKY T'yCEHHIN 3I€O1IBIIOTO MMOYMHAIOTh BHITATH
MapeHXiMy TeHepaTUBHUX opraHiB. [lIumyBaTi TyCeHHMII CTapIIUX BiKiB OCOOJIMBO BEIHMKOI IITKOAM 3a-
BJAIOTh TOMAaTaM, BUTPU3al0UYM JiPKH B TUI0aX 3 OOKY IJIOJOHIKKH 1 3a[IOBHIOIOYH iX Y€PBOTOUHHOIO.
Taxi mnoau He MpUAATHI AT CIIOKUBAHHS.

3a TepmigHUX YMOB OJeChKOi 00JIACTI BUJIIT METEIHKIB TTOKOJIIHHS, IO IePE3UMyBajIo, 3apeecT-
pPOBAHO Ha MOYATKY TPaBHs, & MACOBUH JIT — y APYTiH IMOJOBHHI TpaBHI. AKTHBHICTh METEIHUKIB Oyiia
MOMIPHOIO — 5 eK3/TIacTKy 3a TIKACHb. BMIIIT MeTeNHKIB Apyroi reHepanii npumnajgae Ha KiHelb YepB-
HS 1 CTAHOBHTH 12 €K3/MacTKy, a MK TPEThOI — Ha KiHElb JTUITHSA—CEPITHS 3 OUTBIITOI0 aKTUBHICTIO BH-
JOBIB — 16 ex3/mactky 3a 7 muiB. OTXe, B IIUIOMY JIIT MeTeNUKiB TpuBaB 128 mi6 3 5 TpaHsa go 30
CepIHsl 3 TPhOMa PIBHOBEIUKUMH MiKaMU YHCENbHOCTI. TeMneparypHHii MOpir moyaTKky Jb0Ty OaBOB-
HUKOBOT COBKM IepILOi reHepanii craHoButs 15 °C.

Bymno mpoBeneHo moan0Be TECTYBaHHS €(hEKTHBHOCTI psTy 01070TiYHIX 3aC00iB KOHTPOJIIO, TAKUX
sk Axrodit (3,0 i 4,0 n/ra), [ayncun (6,0 i 8,0 n/ra), Tpuxomncun (8,0 i 10,0 n/ra), berumun (4,0 i
6,0 ni/ra). [Ipenapatu 3acTocoByBayuCs y 1Ba TepMiHU — 15 uepBHS 1 5 numHA y Qas3u UBITIHHS 1 PO3-
BHUTKY IIJIOIB.

[IpoBeneHi crocTepeKeHHs Ta O0MIKH MOKa3alH, 10 TeXHiYHa e(eKTHBHICTh 3aCTOCOBAHUX 010II-
pemapartiB konuBanacs B Mexax 69-75 % (puc.l). 3a TecTyBaHHS 3a3HAYEHUX 1HCEKTOQYHTILMIIB Yy
00pOoTHOI 3 IPYTUM MOKOJIHHAM 0aBOBHMKOBOI COBKH HaiKpallla €HTOMOIIATOTeHHA aKTUBHICTH BUSB-
JIeHa y eTaJloHHOTO mpemnapary ['ayncun 3a Hopmu BuTpatu 8,0 j1/ra, TexXHIYHA €(hEeKTHBHICTH SKOTO Ha
14 nenp o6miky cranosmwia 74,9 %.

Jocuthb edeKTHBHUM BUSBHUBCA MpenapaT AKTogiT 3a Hopmu Butpatu 4,0 n/ra — 72 %, a nBa iHmi
3acTocoBaHi Oionpenaparu (Tpuxoncud ta benumum) 3a0e3medmim KOHTPOIb YUCEITLHOCTI 0aBOBHU-
KOBOI COBKH Ha piBHi 65-69 % MOpiBHSIHO 3 KOHTPOJIBHUM BapiaHTOM. Y MOAANBLIIOMY HEOOXiTHO Bij-
MPaLIOBaTH palliOHATFHI HOPMH BUTPATH iHCEKTOQYHTINMIIB, a TAKOX ONTHMajbHI TEPMiHU Ta Kpat-
HICTB X 3aCTOCYBaHHS.
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JIpyroi reHepauii 0aBOBHHKOBOI COBKH.

BucHoBku. 3HayHe MOTEIUTIHHS KIIMaTy BIPOAOBXK OCTAHHBOTO JIECSTUPIYYS 3a0€3MEUUIIO TTOA0-
B)KEHHS TEPMIiHY ILJIOJOHOIIEHHS ToMaTiB Ha 30-45 mHIB 1 30UIbIICHHS KIJIBKOCTI IOKOIIHb OaBOBHU-
KOBOI COBKHM 3 JIBOX 0 TpboX. Lle cmiBmaino i3 TepMiHaMu 103piBaHHA, 300py 1 30€pEeKEHHS BPOXKAIO
tomatiB. LKkijuIMBICTh Ha MIOJaX 3a MOPYIIEHb TEXHOJOTIi 3aCTOCYBaHHS 3aXHUCHHX 3aXOJiB MOXKeE
KoJMBaTHCs B Mekax 35-60 %. 3a TecTyBaHHS HOBHMX IECTULUAIB Y OOpOTHOI 3 APYTrHUM MOKOJIIHHAM
0aBOBHHMKOBOI COBKM HAaWBHILY €HTOMONATOT€HHY aKTHUBHICTH IMOKa3aB IpemnapaT ['ayrncuH 3a HOpMHU
Butpatu 8,0 y/ra. [lemo HwK4Yni Moka3HUK eEeKTUBHOCTI HABITh 32 BUKOPHUCTAHHS HAWBHUIIOI HOPMHU
BUTPATH OJEpKalli MPH 3acTocyBaHHI Oiompemnapary AkTodit 3a Hopmu Butpatd 4,0 n/ra. [Hmi nBa
3actocoBaHi iHcekToQyHrinnau (Tpuxoncun ta bennmun) B arpokimiMaTHYHUX YMOBaX POKiB BHUIIPO-
OyBaHb 3a0€3MCUMIM 3aI0BUIBHUN KOHTPOJIb YNCEIIBHOCTI OABOBHUKOBOT COBKH.

3a BCTAaHOBJIEHHS ONTHMAIbHUX HOPMATUBIB 3aCTOCYBAaHHSI HAa TOMaTax OiompenapaTd MaloTh CyT-
TEB1 €KOJIOT1YHI Ta €KOHOMIUHI TTEPEBary MOPIBHSIHO i3 XIMIYHUMU TIperapaTamMu.
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BpenoHocHOCTH MOMYJISIMH XJIONKOBOI COBKH H MUKPOOHOKOHTPOJIb €e YHCIEHHOCTH HA M0CeBAX TOMATOB

FO.€. Kueukoscknii, C.A. I'nymkosa, H.T. Morunok, E.B. UrnaTtbeBa

[IpoBenen ananu3 ceeneHuii 00 OMacHOM BpeauTeNne TOMAaTOB — XJIonKoBoi coBke Helicoverpa armigera Hb. Onmcanst
Mopdosorust U GUONOTHS BpEeJUTENs, NPUBEICHB! JaHHBIE M0 YCWICHUIO JJIMTEIBHOCTH BPEIOHOCHOTO AEHCTBHS 3a cUeT
pacmmpenust KopMoBo# 6a3bl, 3G HeKTHBHOCTH (PUTOCAHUTAPHBIX MEPOIPHUATHH 0 OTPaHUIECHHIO MacCOBOTO Pa3BUTHUS BHAA
U CHIDKEHHIO €T0 BPEIOHOCHOCTHU B YCIIOBHSX U3MEHEHHS KJIMMaTa, a Takoke 000CHOBaHA HEOOXOANMOCTH MPOBEACHUS MO-
HUTOPHHTA MACJIICHOBHIX KYJIBTYp M PE3yJIbTaTHBHOCTH NPUMEHEHHs OHOJIOTMYECKHX IPerapaToB Ul 3allUTHl TOMaTOB B
YCIIOBUSIX 10Ta Y KpauHBbI.

KiroueBble cj10Ba: TOMAThI, XJIOIKOBAs COBKA, MoK (ar, YUCICHHOCTb, CIOCOOBI KOHTPOJIA.

Harmfulness of cotton-boll worm and microboicontrol of its population on tomato plantings

Iu. Klechkovskyi, S. Glushkova, N. Mogilyuk, O. Ignatyeva

The article provides analysis of information concerning dangerous tomato pest — cotton-boll worm Helicoverpa armige-
ra Hb. It describes the pest morphology and biology and gives data on growth of harmful action duration due to widening of
nutritive base, as well as efficiency of phytosanitary measures to limitation of population boom and decrease of its harmful-
ness under conditions of climate change, besides necessity of salanaceous cultures monitoring and effectiveness of biological
preparations applying for tomato protection in South Ukraine environment is grounded.

The literature reveals mass reproduction and wide expansion of cotton worm not only in the Steppe zones of Ukraine but
in the Forest steppe and partly in Polissya (forest area). It can be found only in cultivated lands but also in dry meadows,
pastures in steppe and gills where it was found on weeds — solanum, stramonium, henbane, lucerne, doorweed, pigweed.
Particular attention should be paid to the fixed fact of mass nutrition of the pest on common ragweed plants growing on way-
sides, borders of sunflower seeds and stubble fields of winter wheat.

Significant harm to tomatoes can be caused by disorder in crop rotation and their dropping after highly damaged crops as well
as after solanaceae. In such cases and also on highly foul fields overwintered pests can damage up to 70 % of solanberries and in
some individual years — almost whole tomato harvest. During vegetation period it develops in 2-3 generations, actively colonizes
plants at starting of blossom, solanberries formation and goes on feeding on ripening berries up to harvest works completion.

The study aimed to do the pest surveillance of phytosanitary condition of tomato crop growing in the open, new pesti-
cides testing in pest control and validation of ecological measures for tomato protection.

It was experimentally found out that the pest prefers irrigation fields and damages mainly generative shoots and ripening
solanberries. Coton-boll worms of first age feed on tomato leaves, damage character is skeletization, as well as those of sec-
ond and third ages mostly eat out parenchyme of generative shoots. Eldery spicular worms do great harm to tomatoes by
eating out holes near tomato handle and filling them with rottenness.

Due to temperature climatic conditions of Odessa region first flight of second generation butterflies takes place at the
end of June and makes 12 numbers/trap, with its peak of the third generation at the end of July/August having higher flight
activity — 16 numbers/trap during 7 days.

We conducted a field test of the efficiency of some biological control preparations such as Actophyte (3,0 and 4,0 I/ha),
Gaupsine (6,0 and 8,0 I/ha), Trihopsine (8,0 and 10,0 1/ha), Becimide (4,0 and 6,0 1/ha). The preparations were used in two
terms — Junel5 and July S at blossom and solanberry growening.

Performed study and registrations showed that technical efficiency of biopreparations used varied between 69-75 %. Ac-
cording to results of marked incectofungicides testing in fight against cotton-boll worm second generation the best ento-
mopathogenic activity was detected while application of preparation Gaupsine at the insecticide rate of 8,0 1/ha, whose tech-
nical effectiveness made 74,9 % to the 14-th day of registering.

Much smaller effectiveness was detected at preparation Actophyte at the insecticide rate of 4,0 1/ha it was 72 %, the two
other applied biopreparations (Trihopsine and Becimide) provided pest population control at the level of 65-69% as com-
pared to control. In future it is necessary to work through reasonable incectofungicide rates, as well as optimal terms and
frequency of their application.

Key words: tomatoes, cotton-boll worm, polyphage, population, control measures.
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POT'OBCHKHMH C.B., kaHJ1. C.-T. HayK
binoyepxiscoruii nayionanvnuil azpapHutl yHieepcumem

NPOAYKTHUBHICTh MATOYHHUX KYIIIB KJIOHOBUX HIAIEI AbJYHI,
CTBOPEHUX TPAJAUIINHO TA CIIOCOBOM OKYJIIPYBAHHSI HA CISTHIT
ABJYHI JOMAIIHBOI B YMOBAX HBII BIVIOHHEPKIBCBKOI'O HAY

JlocnimkeHo NPOAyKTUBHICTh MAaTOYHUX KYILiB KJIOHOBHX IiALIEN SOTyHI CTBOPEHHX TPAaAMLIHHO Ta COCOOOM OKYIi-
pyBaHHs Ha cisHLi 5101yHI gomarnHboi B ymoBax HBII Binorepkiscekoro HAY. IMoka3ano, mo B yMoBax 0e€3 MITY4HOTO
3pOLIEHHS MaTOYHI KyIli IIel HOPIBHAHO 3 KOHTPOJIEM XapaKTepH3yIOThCs OLIBIIOI IHTEHCHUBHICTIO POCTY Ta BUILMM BUXO-
JIOM CTaHAAPTHUX BiJICAJKIB y HOPIBHSIHHI i3 KyIIIaMH CTBOPEHUMH i3 KOPEHEBJIACHUX BiJIca/KiB. BinmMiHHOCTI B poCTi Kapiu-
KOBHX, HaIlIBKApJIMKOBHUX 1 CEpeIHBOPOCIHX MiAmmien 30epiramucs. 3 JOCIKyBaHUX KJIOHIB HAHBHIIOIO NPOIYKTHBHICTIO
XapaKTepHU3yBaIUCS MAaTOUHI Kyl KiIoHiB 54-118, MM-106 i 62-396, a naiimmxdoio M-9. 3a perymsipHoro morisigy i Buaa-
JICHHS AWKOT TIOPOCIIi Ha MIETUICHUX KyIax 3acMideHHs IIaHTaIlil HETUITOBUMH ITiJIIIeTIaMU HEe CIIOCTepiranocs.

Kurouogi ciioBa: wioH, miamena, s6ayHs, BicaaKu, NPOIYKTUBHICTb, IIOPOCIIb, IPHKUBIIOBAHICTb.

I[MocranoBka npodaemMu. B cydacHUX yMOBaX Ca/liBHHIITBO I'PYHTYEThCSI HA iIHTEHCUBHUX TEXHO-
JIOT1sIX, JIe KIIFOYOBY POJIb BIAIrparoTh KapJIUKOBI Ta HAIiB-KApJIMKOBI ITiAMIEITH, 3aBISKH SKUM Cajika-
HIII S0TIyHI MalOTh 3HAYHO MEHIITY IUIONTY JKUBJICHHS Ta PO3MipHd KPOHH 1 BCTYIAIOTh B T€HEPATHBHY
a3y po3BUTKY yke Ha 2-3 piKk micis 3aKnaiku cany. Lle mo3Bossie oTpuMyBaTH BHIII BpOXKai 3 OfH-
HUI IUIOMIi 1 CYTTE€BO IMOKpAIIyBaTH €KOHOMIYHY €(eKTHBHICTb BUPOOHHUITBA IUIONIB. 3a OCTaHHI
IBAJIATE POKIB B YKpaiHi CTBOPEHO caau iHTCHCHBHOTO THIY Ha Tutomt 50 Tuc. ra [4]. CroromHi TO-
BapHY IPOAYKIII0 OTPUMYIOTh IIEPEBAKHO B TAKUX cajax.

AHaji3 ocTaHHIX Hocaimkens i myosikamiii. /[ oTpuMaHHs BifcaaKiB HEOOXiTHUX MiAIIEH B
pO3CamHUKaxX CTBOPIOIOTH MATOYHI IDIAHTAIlli. 3 OTHOTO MAaTOYHOTO KyIIa 3a JIITepaTypHUMHU TaHUMH
OTpUMYIOTE Bin 5 10 12 Bincaakis [S]. JIis cTBOpEeHHS MaTOYHWKA Ha TUTOMI OJMH Tra HEOOXiTHO Bif
22700 mo 46000 Bimcanxis.

Ha npaxTui po3MHOMXEHHST KJIOHOBHX ITi IS IPOBOISATH BEPTHKATHFHAMH 1 TOPU30HTAILHIMH Bifica-
JIKAMH, JKUBITIOBAaHHSM Ta in vitro. 3 METOI0 MPUCKOPEHHS PO3MHOKEHHS KIIOHOBHX mimmien [.I1. bepex-
HOH 1me B 60-X poKax MHHYJIOTO CTONITTS 3allPOTIOHYBAB IICMTUTH KapJIMKOBI Ta HAMiBKAPJIMKOBI KIOHU
s0IyHI Ha SIOMYHIO JOMAIHIO OOEPHEHOI0 OpPYHBKOIO, a MOTIM, MiATOPTAIOUM POCIMHH, NOOUBATHCS iX
BKOpPIHEHHSI 1 OTPUMYBATH TaKUM YHMHOM BKOpiHEHi Bifcanaku [1]. IIpore mel cmocid mmpoKoro 3acTocy-
BaHHS B MPAKTHLI IIOJOBOTrO PO3CaAHULTBA He HAOyB [5]. B miteparypi ekcriepiMeHTH 31 CTBOPSHHS Ma-
TOYHHMKA KJIIOHOBHX HiJIIET CIOCOOOM IIEIJICHHS Ha CisHII S0MyHI MU He 3yCTpidaliu.

3 METOI0 TIPUCKOPEHOTO PO3MHOKEHHS KJIOHIB HU3BKOPOCIHX MIAIICIT S0IyHI ME BUPOCTHIIN Cisl-
HIi S07IyHI AOMAaUIHBO1 1, OTPUMABIIM PENpONyKTUBHUM Matepian B [HctuTyTi caniBuuurea HAAH,
MIPOBENIM OKYJIipyBaHHS IUX KIIOHIB sA0yHi. BupolieHi camkaHili BUKOPUCTAIH Il CTBOPEHHS MAaTo-
YHUKA KJIOHOBUX Miammerl. JJist mMOpiBHSAHHS MaTOYHUX KYIIIiB CTBOPEHUX BiJCaAKaMH 1 IIETaMH 3aKa-
JIY creriaabHui JOCIIII.

MeTta aocjiaskeHb — TOPIBHSIHHS MPOMAYKTHBHOCTI MAaTOYHHUX KYIIIB KJIOHOBUX IMAMIEH SOTYHI
CTBOPEHMX TPAITUINIHO Ta CIIOCOOOM OKYIIipyBaHHS Ha CistHIN sO0MyHI JoMantHsoi B ymoBax HBI] bi-
soriepkiBcbkoro HAY.

Marepianm i Meronuka mocaimkennsi. JIBodakropuuii mocming OyB 3akimageHuit 'y 2013 pori.
OO0’exToM JOCTiKeHHS OyaM MaToO4HI Kyl HU3BKOPOCIMX KJIOHIB s101yHi MM-106 — cepennbopocia
migmena, M-26 ta 54-118 — HaniBkapiukoBi Ta M-9 i 62-396 — kapnukoBsi miameny (paktop A), oTpuMaHi
BiZicagKamMul (KOHTPOJIb) Ta MIETUICHHAM Ha CISHIT S0TyHI JOMANTHBOI 1 TIOCaHKEHI 13 3arTTHOICHHIM MiCIIs
mervieHHs Ha 8-10 cM (dakTop b). [IpeaMer mocmipkeHHS — MPOMYKTUBHICTh MATOYHMX KYIIIB KJIOHIB
PI3HOI CHITH POCTY 3aJIEKHO Bill coco0y pPO3MHOXEHHS MATOYHUX POCIHH. JOCIiI MpoBOIMIN 32 METO-
nukoro IC HAAH Vkpainu. IpyHT Ha minsHui — cipuii micosuit. Bumict rymycy 2,34 %, pH conboBoi BUTS-
XKKU — 6,4, TimpomiTiaHa KACIOTHICTD 0,72, BMICT MOKUBHHUX PO3YMHHUX pedoBuH P,Os — 7,6 Mr/100 T
ipyHty, KO — 8,5 Mr/100 1 rpynTy. Cxema caaiHHA MaTOYHMX POCIHH: MiXpsinas — 1,1 M, Binpans Mix
pociuaamu B psay — 0,4 M. Po3MillieHHs BapiaHTIB CUCTEMATHYHE, Y KOXKHOMY BapiaHTI BUBYAJIH I10 5 Ma-
TOYHHUX KYIIIB, TTOBTOPHICTH JOCHTITY YOTHPHUKPATHA. ATPOTEXHIYHI 3aXOI¥ IOTVISTY 33 MaTOYHUMHU KY-
II[AMU TPAJMIIiIHI 1 BKIFOYAIU POTIOJIKY, MiArOPTaHHsL, 0OPi3aHHS B KiHIII TIEPIIIOr0 POKY BereTarlii 3 Me-

© Poroeceknii C.B., 2017.
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TOIO (hOpMYBaHHS MaTOYHUX KYIIIB. JIUKy TIOPOCIH, 110 TIOACKYAH BiIPOCTaIa Bl KOPEHIB CITHOI SIOMyHI
CHCTEMaTHYHO BHIASUIM. 32 KOHTPOJb NMPUHHATI BapiaHTH MAaTOYHHX KYILIB, IO PO3MHOMKEHI METOJOM
BEPTUKAIBHUX Bificafiok. MaTO9HI KyIIli — IENH OTPUMaHi B Pe3yJIbTaTi METUICHHS BiIOBITHAX KJIOHIB Ha
cisHI s0myHI nomamrHboi. IllermierHs Oyiio mpoBeeHe B KOPECHEBY IMMUKY OKYIIPYBaHHSIM B CEpITHI
2011 poky. CaniHHS MATOYHUX KYILIB IPOBEIH paHHBOIO BecHOIO 2013 poky. ey Bucagmmm i3 3armmo-
JIEHHAM Micld mervieHHs Ha 10-12 cM.

OcHOBHI pe3yJabTaTH A0CTiIsKeHHs1. 32 HAIIMMHU CIIOCTEPEKCHHSIMH B TICPITHI PiK TCISA CaXiHHSI
IHTEHCHBHICTh POCTY MATOYHUX POCIWH Ha BIIACHUX KOPEHSAX OyJsia HIDKYOIO HIK MAaTOYHUX KJIOHIB
LICTUICHUX Ha CisHI S0JTyHI JOMAITHbO1, MPKUBIIIOBaHICTh X POCIWH TaKOXK OyJia BUIIOKO.

Tabmums 1 — Iloka3HUKH IHTEHCMBHOCTI POCTY TA NMPH:KMBJIIOBAHOCTI KJIOHOBHUX migmen s0JyHi 3a nepuuii pik Bere-

Tamii (2014 pix)
ITprKUBIOBaHICT B % Bucora pocivH Ha KiHellb BereTatii, cM
Ne n/n Hassa knony
KOHTPOJIb niena KOHTPOJIb niena
1 54-118 92 98 116 134
2 M.26 78 96 108 118
3 MM.106 88 97 126 148
4 62-396 86 92 68 78
5 M.9 76 84 48 66
HIP o5 5,4 8,3

*KOHTPOJIb — MAaTOYHHK CTBOPEHO 3 KOPCHEBIIACHUX BiJICaJIKIB;
** IIerra — MAaTOYHUK CTBOPEHO 3 KIIOHIB MICIUICHUX HA CiSHII A0JIyHI JOMAIIHBO].

Sk 6aunMo 3 HaBeJIEHUX B TAOJUIN TaHUX, TPKUBITIOBAHICTh KIIOHOBUX ITiJIIICT MISTUICHUX Ha Ci-
SIHII SI0JTyHI AOMaTHRO1 OyJia TIOCTOBIPHO BHINOIO HiXK KOpPEHEBIACHHUX miamien. CriocTepiraaucs Bi-
MIHHOCTI 1 MiX KJIOHaMu. HaiiBuila nprKUBIIIOBaHICTh BIacTUBA HaIliBKapIUKOBOMY KIOHY 54-118, a
HalHIDKYa — KapIMKoBoMYy KIIoHYy M.9. Ile mOsCHIOEThCSI HECTIPUSATIMBUMU MTOTOJHUMHU YMOBaMHU —
BIJICYTHICTIO OTIaJIiB Ta TIEPECUXaHHSIM IPYHTY SIK HABECHi, TaK 1 B JIMITHI — CEPITHI, III0 3a BiJICYTHOCTI
3POIICHHS 1 CTAJIO0 MPUIMHOIO 3aru0eii YaCTUHA MAaTOYHUX KYIIIIB.

[HTEHCHBHICTH POCTY MATOYHHMX POCIWH B MIEPIINH PIK BereTallii MaTOYHHKA 3HAYHOIO MIpOIO 3a-
JIeXKaa BiJy 010JIOTIYHUX 0COOIMBOCTEH KioHIB. Kapiukosi xktonn 62-396 1 M.9 moMiTHO TTOCTYIIaIu-
cs1 HamiBKapiaukoBuM M.26 1 54-118. MaTouHi pOCIMHH CepeaHBOPOCIIOl MIAMIETH Malh HE3HAYHY
nepeBary 3a UM MOKa3HHKOM SIK Ha KOHTPOJI, Tak 1 B pa3i INEIIeHHS Ha CiHIi s0IyHI TOMAIIHBOI.
MatouHi Kyl TeTieH] Ha CisTHIIeBI IMiAIIENH, TOPIBHSAHO 13 KOPEHEBIACHUMU, POCIIN OLIBIN iHTCHCH-
BHO, TIPOTE PI3HUIII MiX KJIOHaMH 30epiranacs.

VY mepummii pik iCHyBaHHsS MaTOYHMKA BiJCaJKW HE BiJAIISUIM, a BEreTaTHBHI MaroHU 3pi3aiu Ha
MIEHb 3 METOI0 CTUMYJIALIT OUIbII aKTUBHOTO O1YHOTO TaTy>KEHHS.

HactymHoro poky y»ke 3 mo4aTKy BETeTarlii ClIoCTepiraaucs BiIMIHHOCTI MiXK KJIOHAMH 3a KiJIBbKic-
TIO YTBOPEHUX MMAaroHiB BiTHOBJICHHS Ta IHTCHCUBHICTIO POCTY MAaTOYHUX KYIIiB (AuB. Tabi. 2). 3a mo-
Ka3HUKOM BiJPOCTaHHS MaroHiB MEPIIOTr0 MOPSAKY 3 JOCHIKYBaHUX KJIOHIB CYTTEBI IEpEBaru Mas
kioH 54-118. Ilemo moctymanucs oMy kiioau MM.106 tTa M.26, a HaliMeHIIIE ITaroHiB MEPIIOTro T0-
PAOKY YTBOPHIM MaTouHI Kymli ki1oHy M.9. Cepen kapaukoBHUX KIIOHIB 62-396 MaB CyTTEBY IepeBary
3a [IUM MMOKAa3HUKOM HaJ KIOHOM M-9.

Tabmuis 2 — [HTeHCHBHICTH MArOHOYTBOPEHHSI T THHAMIKA POCTY MAroHiB Y BHCOTY MATOYHHX KYIIiB KJIOHOBHX Ii-
amen s6.ayHi y 2015 poui

CepelHsi KilbKiCTh MaroHiB Ha CepeiHs BUCOTA POCIHH (CM) CTAHOM
Ne n/mt | Haspa kiony MaTo4HOMy Kymli (IITYK) na 30.06.2015 Ha 15.10.2015

KOHTPOJIb nierna KOHTPOJIb nierna KOHTPOJIb miena
1 54-118 6,7 7,8 54 66 128 154
2 M.26 4,6 6,4 48 58 114 132
3 MM.106 5,8 6,2 66 74 136 168
4 62-396 5,2 6,6 38 54 78 94
5 M.9 34 4.8 30 42 66 88

HIP 5 1,6 14,3 18,6
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[Ilomo IHTEHCHMBHOCTI POCTy TAroHIB y MAaTOYHHWKY, TO MAaTOYHI KYIIi CEPEeIHBOPOCTOrO KIIOHY
MM.106 manu HaiOLIBITY BUCOTY SIK Y CEpeAnHi BereTailii, Tak i y Kinmi. Cepen cepeTHbOPOCINX KIOHIB
54-118 mepeBakaB KI0H M.26 3a cuimoro pocty. HaliMeHITy iHTEHCHBHICTH POCTY Mald MAaTOYHI KyIIli
KkioHy M.9. MarouHi KyIii ycix 0e3 BUHATKY KJIOHIB y BapiaHTaX IICIVICHHS Ha CISHII pOCIIM OlIBbII IHTCH-
CHBHO, i OyJIH JOCTOBIPHO BUIIUMH Hi>XK MaTOYHI KYIITi, 0 CTBOPEHI 3 KOPSHEBJIACHUX BIJICAJIKIB.

[IpoTsirom BereTawii MaTo4YHi KyILi NPOMOIOBAIU 1 Tpu4i miaropranu. [lepie miaropranHs mpo-
Benu 26 depBHA, npyre — 20 JUIHS, a TPETE — S BEepecHsI.

CBoe€gacHe TiATOPTAHHS CIIPUSIIO YTBOPESHHIO KOPEHIB Ha IaroHax, MpoTe He BCi TarOHW YKOPIHH-
JCA Yepe3 HeCcTayy BOJIOTH Ta BUCOKY TEMIIepaTypy B JIITHIH mepion.

Tabnuis 3 — Buxia crangapTHUX BiicaakiB 3 MATOYHOr0 Kyla y Bapiantax gocainy y 2015 poui

No /i Hassa wiomy Buxin craHmapTHHX BiJICaKiB 3 MATOYHOTO KYyIIA , INTYK
KOHTPOJIb mena
1 54-118 4,2 5,4
2 M.26 3,8 4,6
3 MM. 106 4.3 5,0
4 62-396 4.0 5,2
5 M.9 1,8 2.4

3a IPOAYKTUBHICTIO — KUTBKICTIO CTAHJAPTHUX BIJCAIKIB OTPUMAaHUX 13 OJTHOTO MaTOYHOTO KYIIIA,
Kpallli MOKa3HWKH Mayn KiIoHU 54-118, 62-396 Ta MM.106, a HaitHmwk4i — k1oH M.9. V BapiaHTax 3
BUKOPHUCTAHHAM IICI, SIKI MAalOTh K KOPEHEBJIACHY KOPEHEBY CHCTEMY, TaK 1 KOpEHi CisHOI s0IyHi
MPOAYKTHBHICT MAaTOYHMX KYILiB Oyna Jemo BUIIo. MaTouHi pOCIHMHN OTPUMaHi COCOOOM IIern-
JICHHS Ha CisHINI sIONyHI JOMAIIHBOI Y TaKUX KJIOHIB K 54-118, M.26, MM.106 Ta 62-394 nmoctoBipHO
MepeBaKaIM 3a MPOXYKTUBHICTIO MAaTOYHI KYIIi CTBOPEHI CaiHHAM KOpEHEBIAaCHUX Biicaakis. lLle
TTOSICHIOETHCS OITBITIOI0 TIOCYXOCTIHKICTIO TaKWX KYIIIB, SKi 374aTHI OTPUMYBATH BOJIOTY 3 O1IBIION
ruOuHN. 3a BiACYTHOCTI €KCTpEeMallbHMX MOPO3iB yCi MaTO4YHi KyIli YCHIIIHO MEepe3uMyBald, TOMY
3MIHCHUTH MOPIBHAJIBHY OIIHKY 1X 3UMOCTIMKOCTI He BAayocs. KopeHeBa mopociipb Imiamen MoKe TIpy-
3BOJHUTH JI0 3aCMIYCHHS MaTOYHHKA, MMPOTE MMAaroHU S0JIyHI JOMAIIHBOI 100pe 1M1eHTU(IKYIOThCS Bi3y-
AJBHO 32 KOJILOPOM JIMCTS, TIATOHIB Ta 3a ()OPMOFO JIMCTKOBOI TUTACTUHKY 1 32 PETYJISPHOTO iX BHJA-
JICHHS 3aCMIYEHHS MATOYHHKA HE BiIOyBa€ThCS.

Y 2016 pori 3a CIPUATIMBUX ITOTOTHAX YMOB HaBECHI IHTEHCHBHICTh TarOHOYTBOPEHHS y MaTOY-
HUX KyIax Oyna BUCOKOIO (IUB. Ta0xI. 4).

Tabnunst 4 — IHTeHCHBHICTH BiAPOCTAHHSA NAroHiB Ta JUHAMIKA POCTY MATOYHHUX KYIIiB KJIOHOBUX miguen sid1yHi y

2016 poui
CepenHst KUTBKICTB T1a- CepenHs BUCOTA POCIHH (CM) CTAHOM Ha
Ne | Hassa 1 roHip Ha MaTOHOMY 20.05.2016 25.06 20.10.2016
n/m KIIOHY Ky (INTyK)
KOHTPOJb menu KOHTPOJb menu KOHTPOJIb menu KOHTPOJb IenH
1 54-118 8,2 13,8 28,6 32,2 56,4 64,2 112,4 134.,8
2 M.26 74 10,4 204 24,8 48,8 53,6 110,6 118,6
3 MM.106 8,6 12,6 21,3 24,6 49,6 54,4 119,0 130,2
4 62-396 8,0 14,8 21,4 30,6 38,2 46,8 69,6 824
5 M.9 6,6 8,2 16,8 20,2 29.4 36,6 52,2 63,2
HIPos 2,06

3a yTBOpPEHHSIM BEPTHKAJILHUX IMArOHIB y BapiaHTax, J¢ MATOYHI KYIIi 3aKjafcHi BIaCHEKOpPEHe-
BUMH BiJcalkaMH, HaHOUIbIIY KIIBKICTh MAroHiB 3aikcoBaHO y BapiaHTax 3 kioHamu MM.106, 54-
118, 62-396, sxi Ha KOHTPOJIi YTBOPHWIIN B CEPeAHBOMY OibIlie HIX 8 maroHiB Ha Kyml. [Ipore Ha Ma-
TOYHHUX KYyIaX, AKi MalOTh KOPEHEBY CUCTEMY CisfHOI sI0IyHI IHTCHCHBHICTD IMarOHOYTBOPEHHS Oyiia
IIe BUIIIOK0, OCOOJIMBO Y KIIOHIB 62-396 Ta 54-118, a cepennpopocina miamiernra MM.106 nemio mocty-
MAETHCS [TUM KJIOHAM. [HTEHCUBHICTh NMaroHOYTBOPEHHS KIOHY M-9, Xoua i1 3pocia Ha menax, mporte
OyJia HIKYOIO HIX B iHIINUX KIIOHIB.

Crig BiAMITUTH, 10 3 YaCOM IHTEHCUBHICTh POCTY BiICaJIKiB JICIIO 3MEHIIIIIIACS 1 CEpEIHS BHCOTA
MAaTOYHHX KYIIiB MTOPIBHSHO 3 MOMEPEIHIM POKOM 3HU3MJIACS, IPOTE BIIMIHHOCTI B POCTI MAaTOYHHX
KYILIB OKpPEMHX KJIOHIB 3aJMIIMIINCS, 30epircs i mMoO3UTHBHUM BIUIMB KOPEHEBOI CUCTEMH CisTHO1 S0TyH1
Ha IHTEHCHUBHICTh POCTY Ta MPOAYKTHBHICTH TTarOHOYTBOPCHHS.
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Tabmuns 5 — Buxia crangapTHUX BiicaakiB 3 0IHOr0 MATOYHOTIO KYI[a y BapianTax gociainy y 2016 poui

Ne Buxiz cTaHIapTHUX BiJICAAKIB 3 MATOYHOIO KYIIA, INTYK
Hazga xiony
n/n KOHTPOJIb uiena
1 54-118 6,4 8,8
2 M-26 5,2 6,6
3 MM-106 6,6 7,2
4 62-396 6,2 9,8
5 M-9 3,8 4.4
HIP 5 hakrop A 0,56
HIP 5 pakrop b 0,94

HIP s B3aemomis dakrtopiB A i b 0,38

SIxmmo Ha KOHTpoIi 3a(hiKCOBaHO HANBHIY NPOIYKTUBHICTh MAaTOYHUX KyIIiB y 54-118, MM-106 i
62-396 1 icTOTHOI pi3HMIN MK KJIOHAMH HE BHSIBJIICHO, TO Y BapiaHTaX, ¢ MaTOYHI KyIIli CTBOPEHI i3
MIETUICHUX Ha CiSHIII POCIIMH, HAWBUIIY MPOIYKTUBHICTh MaH KJIOHH 62-386 1 54-118, a maTouHi Ky-
Il 1HIIWX KJIOHIB BUSBUJIMCS MEHII MPOMyKTUBHUMH. [IpoTe 3aramoM came 3a BUKOPHUCTAHHS IS JIIs
3aKJIaJ]JaHHS] MATOYHUKA TPOTYKTUBHICTh MATOYHUX KYIIiB OyJia BUIIIOK B YCiX BapiaHTax.

BucHoBku. 1. MaTouHi KyIili KJIOHOBUX IIiAIICI POCIUH INIEIVICHUX Ha CisHIN SOIyHI JOMAIIHbOI,
MOPIBHIHO 13 KyIIaMHu L0 CTBOPEHI KOPEHEBJIIACHUMH BiJicallkaMH, 3a3BHYail OiJbII BHCOKOPOCII i
OB POJYKTUBHI.

2. Kopenepa nopociipb miarien 100pe i1eHTU]IKYEThCS Bi3yalbHO 3a KOJIBOPOM JIMCTS Ta IaroHiB i ¢o-
PMOIO JINCTOBOI IIACTHHKH 1 32 PEryJIsIpHOTO ii BUAAIEHHS HE IPU3BOJUTD 10 3aCMIUCHHS MaTOUHHKA.

3. Bigcanku pi3HUX KJIOHIB, OTpUMaHi 3 MAaTOYHMX KYILIiB 3a IIEIUVICHHSA Ha CisHy sS07IyHIO 30€epi-
raf0Th CBOI O10JIOTIYHI 1 €KOJIOTIYHI BIACTHBOCTI.

4. HaiiBui010 MpoOAyKTHBHICTIO XapaKTepU3yIOThCS MaTOYHI Kyl KiIoHIB 62-396, 54-118, MM-
106, a naiamwKI010 M-9.

5. B ymoBax 0e3 3poileHHs, 32 BiICYyTHOCTI Mi/PKUBICHHS MiHEPAJIILHUMU JOOPUBAaMU, ISl CTBO-
pPEHHS MaTOYHWKA KJIOHOBHX MiJAIIET BapTO BUKOPUCTOBYBATH IICTUICHHS KJIOHIB HA CisHII S0TyHI
JIOMAIITHBOI, 1110 3a0e31meuye MPUCKOPEHE PO3MHOKECHHSI KJIOHIB, ITiIBHIYE iX €KOJIOTIYHY CTIHKICTb.
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IIpoayKTHBHOCTL MATOYHUX KYCTOB NOJBOEB S0JJ0HH CO3JAHHBIX TPAAULIUOHHO H CIOCOOOM OKY/JIHPOBKH Ha ce-
siHIBI s10/10HM fomamHell B ycaoBusax YIII Beaouepkosckoro HAY

C.B. Porosckmii

N3yveHa npoayKTHBHOCTh MaTOYHBIX KyCTOB KJIOHOBBIX MOJBOEB SIOJIOHH CO3[AHHBIX TPAJAHULIMOHHO U CIIOCOOOM OKY-
JIMPOBKH Ha cesHUBI 51010HN nomamineil B ycnoBusax YIIL benouepkosckoro HAY. Ilokasano, uto B ycioBusax 6e3 opoiue-
HUsl MaTOYHbIE KYCThI IPUBHUTBIX PACTEHHH, B CPABHEHHU C KOHTPOJIEM, XapaKTepU3yIOTCsl 6oJiee CUIbHON HHTEHCUBHOCTBIO
pocta u 6ojee BHICOKMM BBIXOJOM CTaHAAPTHBIX OTCAAKOB B CPABHEHHH C KYCTaMH, YTO CO3[AaHBI M3 KOPHECOOCTBEHHBIX
otcagkoB. OTIMYNTENEHBIE 0COOEHHOCTH KapJIMKOBBIX, MOTY-KapIMKOBBIX U CPEAHEPOCIBIX IOJBOEB coxpaHstorcs. Cpenu
H3y4aeMbIX KJIOHOB CaMOW BBICOKOH IPOJYKTHBHOCTBIO XapaKTE€PHU30BAIUCh MaTOYHBIE KYCThl KIOHOB 54-118, MM-106 u
62-396, a camoit Hu3K0I M-9. IIpn perymsipHOM yXo/e ¥ yJaJeHHH AUKOH ITOPOCIH Ha MAaTOYHBIX KYCTaX, YTO CO3/aHbI IIPH-
BUTBIMH PAaCTEHMSMH, 3aCOPEHHMs IIAHTAIUH HETUIUYHBIMU ITOJBOSIMU HE HAONII0AAI0Ch.

KnaroueBble c1oBa: KJI0H, I0JBOI, sI0/I0HS, OTCaAKH, IPOTLYKTUBHOCTb, TOPOCTb, IPUKUBAEMOCTb.

Performance of mother maternity nursery bushes of apple clonal rootstocks created traditionally and trough ap-
ple seedlings inoculation in the TSRC of Bila Tserkva NAU

S. Rogovskiy

Performance of mother maternity nursery bushes of apple clonal rootstocks created traditionally and by their inoc-
ulation on apple seedlings in the TSRC of Bila Tserkva NAU has been studied. It has been revealed that rootstocks
nursery bushes under conditions without irrigation have a higher growth intensity compared with the control, and they
also have higher yields of standard stools, compared with the shrubs originated from rooted stools. Differences in the
growth of dwarf, semi-dwarf and middle height rootstocks were observed. Of the clones studied the highest perfor-
mance was observed in 54-118, MM-106 and 62-396 nursery bushes clone, and the lowest one — in M-9 nursery bushes
clone. No plantations clogging with atypical rootstock was observed under regular maintenance and removal of wild
shoots on the grafted bushes.

Modern horticulture is based on intensive technologies with dwarf and semi-dwarf rootstocks playing a key role, where-
by apple tree plants have a much smaller nourishing area and crown size and start their generative development phase in 2-3
years after planting the garden. This allows to obtain higher yields per area unit and improve substantially the economic effi-
ciency of the fruit producing efficiency.

Special experiment was conducted to compare nursery bushes created by stools and by grafting. The object of the study
were mother maternity nursery bushes of MM-106 dwarf apple clones — medium growth rootstocks, M-26 and 54-118 —
semi-dwarf and M-9 and 62-396 dwarf rootstocks (factor A) obtained by stools (control) and by grafting on home apple seed-
lings with grafting area planted into 8-10 cm depth hollow (factor B). The experiment was conducted according to the IP
method of NAAS of Ukraine. The planting scheme was as follows: row spacing — 1.1 m, the distance between the mother
maternity plants in a row — 0.4 m, variants options were systematical. 5 mother maternity bushes were studied in each variant
with fourfold experiment repetition. Agrotechnical farming practices were traditional and comprised weeding, hilling, prun-
ing at the end of the first year of vegetation in order to form mother maternity bushes. Wild shoots that grew from the culti-
vated apple trees roots occasionally was cut off systematically.

Growth rate in mother plants on their own roots was lower in the first year after planting than that in the clones grafted
on home apple seedlings, and the plants survival was higher in the former.

Stools were not separated in the first year of the mother maternity nursery and vegetative shoots were cut in order to
stimulate more active shoot formation.

At the very beginning of the next growing season differences in shoots number, restore and growth intensity of nursery
bushes was observed in the clones. Nursery bushes of absolutely all clones in the variants of grafting on seedlings grew more
intensively.

During the growing season nursery bushes were weeded and hilled three times. First hilling was conducted in June 26,
the second — in July 20, and the third — in September 5.

Opportune hilling contributed to the formation of shoots roots, though not all the shoots rooted due to lack of moisture
and high temperature in summer.

The capacity — the number of standard stools obtained from a mother bush, was the best in 54-118, 62-396 and MM.106
clones and lowest — in M.9 clone. The nursery bushes performance was slightly higher the variants with using rootstocks that
had rooted root system of cultivated apple. Mother plants obtained by method of grafting on home apple seedlings in the
clones of 54-118, M.26, MM.106 62-394 were significantly superior the nursery bushes created by planting rooted stools in
terms of their productivity. This can be explained by higher drought resistance the shrubs that can receive moisture from
bigger depths.

Shoots formation intensity was high in the nursery bushes and shrubs height decreased slightly in 2016 under favorable
spring weather conditions compared with the previous year (Table 4).
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Table 4 — Shoots growth intensity and dynamics of nursery apple bushes clonal rootstocks in 2016

Average number (units) Maternal bushes average height (sm) by
Ne /1| Clone name 05.20.2016 06.25.16 10.20.2016
control rootstocks control rootstocks control rootstocks control rootstocks
1 54-118 8.2 13.8 28.6 32.2 56.4 64.2 112.4 134.8
2 M.26 7.4 10.4 20.4 24.8 48.8 53.6 110.6 118.6
3 MM.106 8.6 12.6 21.3 24.6 49.6 54.4 119.0 130.2
4 62-396 8.0 14.8 21.4 30.6 38.2 46.8 69.6 82.4
5 M.9 6.6 8.2 16.8 20.2 29.4 36.6 52.2 63.2
HIPgs 2.06

Difference in growth and shoot formation intensity influenced the standard stools yield per bush.

10
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a Standard stools yield
per mother bush, units, Control
2 —
o = Standard stools yield
o o o o o per mother bush, units, Grafting
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— ' = = =
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Fig. 1. The average standard stools yield per mother bush

1. Nursery bushes of clonal rootstocks grafted on home apple seedlings are usually higher and more productive com-
pared to the bushes obtained by stools.

2. Rootstocks root verdure is easily identified visually by the leaves and shoots color and the leaf blade shape and does
not cause mother maternity nursery contamination under its regular cutting off.

3. Stools of different clones derived from nursery bushes by grafting on cultivated apple plant retain their biological and
ecological characteristics.

4. The highest performance is observed in nursery bushes of 62-396, 54-118, MM-106 clones and the lowest — in M-9 clone.

5. It is recommended to apply for vaccination clones grafting on home apple seedlings under conditions without irriga-
tion and with no fertilizers application, to set up mother maternity nursery of clonal rootstocks since it provides rapid propa-
gation of clones and increases their environmental sustainability.

Key words: clone, rootstock, apple, stools, productivity, growth, survival.
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I'pyna komnaniu TB Fruit
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Tuemumym cadisnuymea HAAH

OCOBJIMBOCTI ®OPMYBAHHS OCHOBHUX BIOXIMIYHUX IIOKA3ZHUKIB
IUIOAIB ABJYHI Y IPOMUCJIOBUX CAJAX JIBBIBCBKOI OBJIACTI
OCIHHBOI'O TA 3UMOBOTI'O CTPOKY JOCTUI'AHHA

BucsiTiieHO 0COOIMBOCTI HAKOIIMYEHHST OCHOBHHX 010XIMIYHMX MOKA3HHKIB HAHOLIBII MOMINPEHNX COPTIB sA0IyHI OCIH-
HBOTO i 3MIMOBOTO CTPOKIB 0CTUraHHs y JIbBIBCBKill 00acTi.

3a 03HAKOIO HAKOMUYEHHS CyXHMX PEYOBHMH Ta LYKpiB BHIiNeHO coptH ['pincnie3, Mekinrour, Pemo, ['onpen emnimec,
Cnapran Ta Yemmion. Bka3zani coptu € ontuManbHUMHU A iepepoGHoro BupoOHuTBa. [I{o10 BUpOOHMITBA MEKTHHY 3
BHUYABOK BULIEHO coptd — ['pincniB3, Mekinrom, Cnasa Ilepemosxiiam, Pemo, Criapran, Yemmion. 3a BmictoMm BiTaminy C
Ta P-akTUBHUX PEYOBHH BCi IIPOAHAI30BaHI COPTH IPHIATHI AJIsI BAPOOHUITBA (YHKIIOHATIBHIX MIPOIYKTIB XapIyBaHHS.

KunrouoBi cioBa: coptu s10myHi, CyXi pedOBUHH, IIKpH, TIEKTHH, BiTaMmiH C.

© Kncenbon 1.0., I'punuk L.B., 2017.
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IMocTanoBka mpodJieMu. SI0IyHS € OCHOBHOIO TUIOZOBOIO KyJIbTyporo Ykpaiau. dopmysanHs 0i-
OXIMIYHOTO CKJIaay OyAb-SKUX IUIOJIOBHX KYJIBTYpP, KPIM COPTOBHX OCOOJIMBOCTEH, TaKOXK 0OyMOBIIE-
HO METCOPOJIOTIYHUMH YMOBaMHU BErETAIIfHOIO MEpioAy 1 30HOI BUPOIINYBaHHS, TOOTO reorpadiy-
HOIO MiHJUBICTIO. [Ipy ITbOMYy MOXKHA CIIOCTEPIraTH MeBHI 3aKOHOMIPHOCTI, a caMe — BMICT acKopOi-
HOBOI Ta IHIUX OPraHIYHUX KUCIOT 30UIBIIYETHCS 3 TIBIHS HA MIBHIY Ta 31 CXOIy Ha 3aXill, a BMICT
CYXHMX PEUOBHH Ta IIYKPiB HAaBMaKu 3MeHUIyeTbes [1]. YMoBu JIbBiBChKOT 00M1acTi peKOMEH0OBaH1 A7t
BEJICHHS TOBApHOTO CaJiBHMIITBA Ta SATIJAHUIITBA, TOMY Y IIbOMY PETioHI (DYHKI[IOHYIOTh MMOTYXHI ITe-
pepoOHi BUPOOHUIITBA, IJIs SKUX HEOOX1THOIO YMOBOIO CTajaoi poOOTH € HasIBHICTH CHPOBUHU 13 BKa-
3aHUMU 010XIMIYHUMU TTOKA3HUKAMU.

AHaJIi3 ocTaHHIX J0CTiMKeHb i myOJikaniii. Ha GpopMyBaHHs 0i0XiMIYHMX MMOKA3HUKIB I1JI00BOT
MIPOIYKIIii BIUIMBAIOTH Oarato YMHHHUKIB — TCHETHYHA CKJIAZ[0Ba, arpOTEXHIKA Ta TPYHTOBO-KIIIMaTHYIH1
YMOBH PETiOHY BUPOIIYBaHHs [2, 3].

ByrieBoan € OCHOBHHM JPKEPETIOM €HEprii Ta TOJIOBHUM KapKaCHUM €JIEMEHTOM KIIITHHHUX CTi-
HOK. L[ykpHu y KOMTIO3HIlii 3 OpraHiYHUMH KHUCIOTaMH BHU3HAYAIOTh CMAK IUIOAIB. BijgbIIicTh 3 HHX
MPEeICTaBJICHA JICTKO3aCBOIOBAaHUMH (hOpMaMU MOHOIIYKPIB [3, 4].

[lexTHH — OWH 13 HARNOMMPEHIINX MOJIicaxapuaiB, sIKi MICTATHCS B POCIIMHHIN CHPOBHUHI, a came
B ITOJIaX, OBOYAX, KOPEHEIT01ax, sI0JyHEeBUX Ta IIUTPYCOBMX BHYABKAX Ta IHIINX BTOPUHHUX peECyp-
cax [5].

[IeKTHHOBI pEYOBMHH TUIOAIB MPEACTABICHI BOJOPO3YMHHUM MEKTHHOM Ta MPOTONEKTHHOM. XiMi-
YHUHN CKIIaf sSIOIyK 3aJIeXKUTh BiJ] TCHETUYHUX OCOOJMBOCTEH COPTY, MEPioTy BETeTallii Ta TOCTUTAHHS,
TPYHTOBO-KJIIMATHYHUX YMOB [6].

[lexTHH, KUl OTPUMYIOTH 3 SIOJTYHEBHX BHUABOK, ckianae 30-35 % cBiToBOTO 00’ €My BUPOOHUII-
1Ba 1 mponykyethest B CIIIA, BenukoOpuranii, Janii, ITanii, Himeuunni, Asctpii, [Tonbmii ta bonra-
pii. B Ykpaini moku 1m0 He iCHy€ BJIaCHOTO BHPOOHHIITBA MEKTHHY, a HOro iMIOPT MIOPIYHO CTAHO-
BuUTH B Mexkax 1000-1500 T [7].

BrnacHe nekTuH BUPOOJISETHCS 32 PI3HUMH CXEMaMH, SIKi B OCHOBI MalOTh HACTYIIHI oneparii — mij-
TOTOBKAa CHPOBWHH, 11 OUMINEHHS, BUAUICHHS MEKTHHY Ta Cymka. Ha cboTroH1 BiICYyTHI TOYHI METOIN
BHIUICHHS ITEKTHHIB 3 POCIMHHOI CHPOBUHU Ta X OYUCTKH BiJl CYIMYTHIX IMOJIicaXapHIIiB. 3a CydacHOIO
YSBOIO, IEKTUHOBI PEYOBUHH SIBJISIIOTH COOOI0 KOJIOITHUH KOMIUIEKC TONicCaXapyuIiB KHCIOTO HAMIPAMY,
SIKAT CKIIAAEThCS 3 apaliHaHy, TAIAKTaHy Ta IEKTUHOBOT KUCJIOTH [8].

OpranivHi KMCJIOTH HAJAlOTh IJIOJAM 1 ArofaM creiugpidyHui cMak Ta 00yMOBJIIOIOTH JIIIIE 3a-
CBO€HHS MOXHMBHUX PEYOBUH 13 IUIOAIB, OMOCEPEIKOBAHO BIUIMBAIOTH Ha 30€peXeHHS KUCIOTHO-
JYHOTO OallaHCy OpraHi3My Ta pa3oM i3 IypKaMu 3a0e3neuyroTh CMak IIoAiB [5, 7].

OcHoBHe (i3i0JI0riYHE 3HAYCHHS aCKOPOIHOBOT KUCIIOTH 11 y4acTh B OKHCHO-BIIHOBIIIOBAHHX IIPO-
mecax. B cBoto wepry, opraHi3m JIFOAWHHN HE 3MaTHAH CAMOCTIHHO CHHTE3YBAaTH aCKOPOIHOBY KHCIIOTY
1 TOMy BOHa HaJXOAWTH 3 IHIIKUX JKepen [S].

MeTa po00TH — BUBYCHHS OCOOTMBOCTEH HAKOMTMYCHHS OCHOBHUX O10XIMIYHUX ITOKa3HUKIB Hal-
OLTBIII MTOMTMPEHUX COPTIB SAOTYyHI OCIHHBOTO 1 3MMOBOT'O CTPOKY AOCTHUTaHHS y JIBBIBCHKIH 00JacTi Ta
BUAUICHHS ONTUMAJIBHUX COPTIB AJSl BUKOPUCTAHHS SIK y CBIXKOMY BHUIVIAII Tak 1 Ui Oe3BiAXOJHOT
nepepoOKH.

Marepiai Ta MeToaMKa aociiakenHst. Jlocmimkennas nmpoBoauian npotsarom 2015-2016 pokiB y
nmaboparopii sikocTi mepepodHoro 3aBony T30B «S6myneBuit Jlap» Ta momsx rocmogapctsa T30B
«Tbh Can», siKi BXOAATH B CTPYKTYpy rpynu komnanid TB Fruit. 3pasku BigOupanu 3 mpoMHUCIOBOTO
caxy 2011 poxy mocaaku 3i CXeMOIO pO3MIIIEHHS epeB 2x4 M, GOpMOI0 KPOHH — CTPYHKE BEPETCHO,
migmena MM106, cuctema yrpuMaHHS TPYHTY — MPUPOIHE 3aAepHIHHA. THIT TPYHTY — TEMHO-CIpHH,
OMiJ30JICHUI Ha JiecoBill moponi. Bmict rymycy cepenniit (2,27 %), peakuis IpyHTOBOTO PO3YHHY
cnabokucia. 3a BMICTOM IMOKHMBHUX PEYOBHH — BMICT JIETKOTIIPOIi30BAHOTO a30Ty — JYXKe HU3BKUI
(9,5 mr/100 1), BMicT pyxomoro ¢ochopy — Bucokuid (22,7 mr/100 ), BMICT Kajlito — IIiIBUIICHII
(13,7 mr/100 r). fIx ocHOBHE IOOPHBO BHKOpPHUCTOBYBaiW amiauHy cemitpy 200 Kr/ra 3a BECHSHOTO
mimpKuBieHHs, HiTpoamodocku 300 Kr/ra — mix 4ac OCIHHBOTO BHECEHHS. SIK mo3akopeHeBe IMiJHKHB-
JICHHSI BUKOPUCTOBYBAJIM KOMILICKCHI Mikpoao0puBa hipmu Po3be (po3a coub i po3altik) 3rigHo 3 per-
JIAMEHTOBaHMMH HOPMaMH i CTpOKaMH BHPOOHMKA. JlOCHiIKyBalH IJIOON COPTiB OCIHHBOTO CTPOKY
nocturanss — Bitoc, ['ana, I'piaciie3, Mekintom, CrnaBa [lepeMoXIsiM Ta 3MMOBOTO CTPOKY JOCTH-
ragas — Tomas, ®mopina, Pemo, Aitmapen, ['omaen [enimec, Jxonarona, Jliron, Pesena, Cnapran i
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YemmioH. bioxiMiuHMI CKJIaI IIOAIB BU3HAYAIH BIAMOBIAHO 10 «METOAUKU OLIHKU SKOCTI IJIOAOBO-
arigHoi npoxykii» [9, 10].

Jl1st CTIOKMBaHHS y CBIXKOMY BHTJISIIlI, TaK 1 JUIsi BAPOOHUIITBA KOHCEPBOBAHOT IPOAYKIIii HE0OXij-
HUM € QOopMyBaHHS TUI0AIB Baroto He MeHule 120-150 r, npu 1pOMYy ONTUMAIBHUMHU € COPTH 13 IiIb-
HUM M’ SIKYIIIEM 1 HeBEIMKUMU HACIHHEBUMHM THI3JAMH, [0 3HAYHO 30UIBIIYIO BUXIJl POIYKIIIi.

OcHoBHI pe3yJbTaTH Aociimkenns. [1ix yac nociiPkeHHST BCTAHOBJICHO COPTOBI OCOOJMBOCTI,
SIKi XapaKTepU3YIOTh XapuoBy LIHHICTh TIOMAIB. Tak, BMICT CyXHX pEYOBUH KOJIMBaBCS B Mexax 12,98-
16,85 % nns ocinnix coptiB Ta 12,37-16,1 % — ans 3umoBux coptis (puc. 1). B cBoro uepry Bmict 1my-
KpiB cTaHoBuB Bix 8,75 no 14,09 % nns ocinHix copTiB Ta 9,25-14,9 % — i 3uMOBHX. 3a BKa3aHUM
MMOKa3HUKOM HEOOXiHO BHIIIUTH COPTH OCIHHBOTO CTPOKY AOCTHTraHHS — ['piHcmiB3 Ta MekiHTom,
3UMOBOTO CTPOKY aocturanss — Pemo, lonaen Henimec, Cnapran Ta YeMrtioH.
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Puc. 1. Hakonu4yeHHs CyXuX Pe4OBHMH Ta LYKPiB y MJI104ax s10/1yHi 0CiHHbOIO
Ta 3MMOBOI'0 CTPOKiB 0CTHTaHHS.

OCHOBHMMU MOKUBHUMHU PEUOBHHAMH IUIOLIB, SIKi BUKOPHUCTOBYIOTHCS Y XKUTTEISUIBHOCTI JIIOIH-
HU € ByrneBogu. Came ToMy, Iijl 4Yac OLIHKM XIMIYHOTO CKIJIaAy B MEPILy Yepry BU3HAUAETHCS BMICT
IIYKpiB, SIKi € OCHOBHHUM CKJIaJJOBUM KOMIIOHEHTOM BOJOPO3YMHHHX CYXHX PEYOBHH, III0 B CBOIO YEPTy
BIUIMBA€E HA BUX1JI IPOAYKIIT TEpepoOKH.

Takox BigMiueHO 3HayHE KOJIMBAaHHSA BMICTYy OpPraHIYHUX KHCJIOT AJISl OCiHHIX COPTIB B MexKax
0,51-0,68, nus 3umoBux — 0,27-0,95. OnTHMaIbHIM CIIOKUBYUM KHCITYBATO—COJIOAKHAM CMaKOM Xapa-
KTEPU3YIOTBCS TJIOAH 3 KHCIOTHO-IIyKPOBHM 1HJIEKCOM B Mekax 12-16, a CONOAKMM CMaKoOM 3 BHIIC-
BKa3aHUM Toka3HuKoM Bif 21,0 (puc. 2). 3a MOKa3HUKOM ITyKPOBO-KHCIIOTHOTO i1HIEKCY MOXKHA CTBE-
PAKyBaTH, IO BCi MpoaHaIi30BaHI COPTU XapaKTEPHU3YIOTHCS BHCOKMMH CMAaKOBHMH SIKOCTSMH Ta
MOXYTh OyTH BUKOPHCTaHI JUIsl CTIOKUBAHHSI Y CBIXKOMY BUTJISIIL TaK 1 Ui BAPOOHUIITBA COKIB MPSMO-
ro BIDKUMY, KOHIICHTPOBaHUX COKiB 1 mrope. Takoxk HeoOXimHo Buaimutu coptu ['onmen [lemimec i
CrnapTaH, y SKHX BMICT OpraHiYHUX KHCJIOT OyB HaiiMeHInM Ta ctanoBuB 0,27 1 0,34 BiAMOBiAHO.

VY mnonoBii MPOAyKIlii 3HAXOUTHCS BEJIMKA KUIbKICTh 010JIOT1YHO aKTHBHUX PEYOBHUH, SIKI Bifir-
parOTh BXIIMBE 3HAYCHHS Y POQINAKTHIN PI3HUX 3aXBOPIOBaHb. Jl0 TAKMX CIOIYK HAJIE)KATh BiTaMi-
HU, notiheHoNH Ta iHmi cronyku. OCHOBHHM aKLEHT MPH aHali3i BMICTy 010JI0T1YHO aKTHBHUX peyo-
BUH HEOOXiTHO MPUALIATH BMicTy BiTamiHiB C Ta P (Tabnums 1).

3 orysily Ha HaBEJICHI BUIIE JIaHI, MOXKHA CTBEPKYBATH, 110 BC1 COPTH € HE3aMiHHOIO CHPOBHHOIO
JUT BUPOOHUITBA Pi3HUX (YHKIIOHANBHUX MPOLYKTIB Xap4dyBaHHS, SIKi MICTSTh MIMPOKUN COPTUMEHT
010JIOTIYHO aKTUBHUX PEYOBHH.
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Puc. 2. Iloka3HUKH HyKPOBO-KHCJI0THOIO iHEKCY Y AOCIiIKYBAHHX COPTIB.

Tabmuns 1 — Bmict BiTaminis C Ta P y niiogax s161yHi 0CiHHBOro Ta 3MMOBOI0 CTPOKIB 10CTHT AHHS

Biraminu, mr/100 r
Copr C P
Bitoc 4,11 132,72
Tana 3,01 168
I'pincnie3 3,2 135
MekinTom 2,44 216
Crnaga [lepeMoxIsiM 2,47 375
Tomnasz 7,78 348
Dropina 2,25 219
Pemo 4,84 203
Alinapen 5,78 221
TNonnen Jenimec 6,78 150
JxoHaromnn 3,12 120
Jliron 4,78 212
Pesena 3,42 159
Crnapras 4,1 295
Yemmion 2,76 178

Heo0xinHor BUMOTror0 ajis (yHKI[IOHYBaHHS MaJIOBIIXOIHUX MEPEPOOHUX IMiAIPUEMCTB € BUPOO-
HHUITBO JOAATKOBUX MOOIYHUX MPOAYKTIB, SIKI MiIABUIIYIOTh pEHTA0CIbHICTS BUPOOHUITBA. OIHUM 13
TaKUX MPOAYKTIB € nekTHH. Cepes MpoaHaIi30BaHUX COPTiB MOXKHA BUAUIUTH COPTH i3 BUCOKUM BMic-
TOM MeKTUHY — ['piHcmiB3, MekinTomr, Cnasa Ilepemoxiiam, Pemo, Criaptan ta Uemmion. Y 1mux cop-
TiB 3aTJIbHANA BMICT IIEKTHHOBHUX PEUYOBHH cTaHOBHUTH BiA 1,07 mo 1,285 %.

BucHoBku. JlocmimkeHHST TEXHIYHUX TMOKAa3HUKIB IUTOMIB SOJIyHI JO3BOJIWIO BUIUIUTH COPTH,
NpUAaTHI U IepepoOKy 3a BMICTOM cyxuX pedoBuH — ['piHcniB3, MekinTom, Cnasa [lepeMoxiisim,
Tomas, Pemo, IN'omnen Jlenimec, dxonaromny, Pesena, Cnapran, YemrmioH.

Jlnst ManmoBiAX0THOTO BUPOOHUIITBA ONITUMAIIEHUMU € COPTU 3 BUCOKHM BMICTOM HEKTHHY — [ 'piH-
ciiB3, Mekinromr, Cnasa [lepemoxiisam, Pemo, Ciapran, UemmioH.

VYc¢i npoaHai3oBaHi COPTH MOXKYTh OyTH PEKOMEHIOBaHI Il BUPOOHHUIITBA (HYHKI[IOHATBHHX
MPOIYKTIB XapUyBaHHSI.
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OcobeHHoCcTH (pOPMUPOBAHMSA OCHOBHBIX OMOXMMHUYECKHMX NOKAa3aTe/eill MI0A0B sI0JI0HM B NPOMBILLJIEHHBIX €a-
nax JIbBoBcKoO# 00/1aCTH 0CEHHEro U 3MMHEr0 CpOKa CrejaocTH

J.A. Kucesen, U.B. I'punnx

[IpencraBnensl 0cOOCHHOCTH HAKOIUICHHUS OCHOBHBIX OMOXMMMYECKUX ITOKa3aTenell Hanbosee pacupoCTPaHEHHBIX COp-
TOB sI0JIOHH OCEHHETO U 3UMHETO CPOKOB CHEJIOCTH BO JIbBOBCKOIT 0OmacTh.

Ilo npu3Haky HAKOIUIEHHs CyXUX BELIECTB M CaxapoB BblAeNeHO copra I'puHciaue3, Mekunrou, Pemo, IN'onnen [enu-
mec, Cnapran 1 UeMnuoH. Yka3zaHHbIE COPTa ABIAIOTHCS ONTUMAIBHBIMU IS IiepepaldaThIBaloLIUX IpeanpusTiui. ns mpo-
W3BOJICTBA MIEKTHHA U3 BBDKHMOK BEINIENICHBI copTa — ['puHCcimB3, Mekunrom, Cnasa [lo6enurensim, Pemo, Crapran, Yem-
nuoH. Ilo conepxanuto Butamuaa C 1 P-akTUBHBIX BEIIECTB BCE MPOAHAIM3UPOBAHHHBIE COpTa MPUTOAHBIE JJIsl IIPOU3BOJI-
cTBa ()YHKIUOHAITBHBIX IPOYKTOB MTHUTAHHS.

KawueBsle ciioBa: copTa ss0JI0HU, CyXHE BELIECTBA, caxapa, NEKTHH, BUTaMuH C.

Some features of formation of fruit biochemical parameters in industrial apple orchards in Lviv region for au-
tumn and winter ripening terms

D. Kyselyov, I. Grynyk

Apple is the main fruit crops in Ukraine. Formation of the biochemical composition of any fruit crops, except the varie-
tal characteristics, is predetermined by weather conditions of the growing season and the cultivation area, i.e. by the geo-
graphical variability. One can observe certain patterns — namely, content of ascorbic and other organic acids increases from
south to north and from east to west, and the solids content and sugar, on the contrary, decreases. The conditions of Lviv
region are recommended for commercial gardening and berry growing as there are powerful processing industries in this
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region, for which raw materials with the biochemical parameters specified is a necessary condition for sustainable perfor-
mance.

The research aimed to study the features of basic biochemical parameters accumulation in most common varieties of ap-
ple varieties of autumn and winter ripening in Lviv region and to distinguish the best varieties for use both fresh and for
waste-free processing.

The study revealed varietal features that characterize the nutritional value of the fruit. The dry matter content ranged
12.98-16.85 % for autumn varieties and 12.37-16.1 % for winter varieties. In turn, sugar content ranged from 8.75 to 14.09 %
for the autumn varieties and 9.25 to 14.9 % for the winter ones. By these indicators varieties of autumn ripening — Greens-
leaves and Makintosh are to be distinguished, for winter ripening — Remo, Golden Delicious, Spartan and Champion.

Also, a significant fluctuations of organic acids for autumn varieties — within 0.51-0.68 and within 0.27-0.95 for winter
varieties were observed. The optimal sour-and-sweet consumer taste of fruit was in fruit characterized by acid-sugar index
ranged within 12-16, and the sweet taste of the above index of 21.0. In terms of sugar-acid index it can be argued that all
analyzed varieties are characterized by high flavor qualities and can be used for both eating fresh and for direct extraction,
concentrated juices and purees. Golden Delicious and Spartan varieties, in which the content of organic acids was the lowest
and amounted to 0.27 and 0.34 respectively should also be noted.

Fruit production contains a large amount of biologically active substances that play an important role in the prevention
of various diseases. These compounds include vitamins, polyphenols and other compounds. Vitamin C and R are to be em-
phasized in the analysis of the content of bioactive substances. Based on the results, it can be argued that all varieties make
indispensable raw material for various functional food containing a wide assortment of biologically active substances.

An essential requirement for the operation of low-waste processing plants — is producing additional by-products increas-
ing the profitability. Pectin is one of these products. Among the analyzed varieties the ones with a high content of pectin can
be distinguished — Greensleaves, Makintosh, Slava Pobeditelyu, Remo, Spartan and Champion. The total content of pectin in
these varieties ranges from 1.07 to 1.285 %.

Key words: apple varieties, dry matter, sugars, pectin, vitamin C.

YK 508.112.14:635.7

KHSA3IOK O.B., kann. c.-T. Hayk
KO3AK B.B., marictpant
Binnuyvxuii deporcasnuii nedazociunuil ynigepcumem im. Muxaiina Koytobuncovkozo

BILIMB CTPOKIB BUCAJIZKYBAHHA PO3CAZIA TA IIMPUHU MIXKPS/Ib
HA ®OPMYBAHHSA ITIPOAYKTUBHOCTI M’ATHU IIEPIIEBOI

BusHaueHi onTUMalbHI CTPOKM BHCAIKYBaHHS PO3cagu M’STH MEPLEBOi, iX BIUIMB Ha (OpMyBaHHs 3eJE€HOI Macu poc-
JUHE Ta 30ip ypoxato. [IpoBeneHi (eHONOriuHI CIIOCTEPEKEHHS 32 POCTOM 1 PO3BUTKOM POCIIHH, BCTAHOBJICHI BIIIMIHHOCTI 1X
0l0MeTpHYHMX NOKa3HUKIB 3aJIeXHO BiJ| MPUHOMIB TexHOJOTii. JlocmimkeHo ocobamBocTi GopMyBaHHS NPOIYKTUBHOCTI Li€l
KyJIbTYPH 3aJIEXKHO BiJl CTPOKIB BUCAIKYBaHHS PO3CaaU Ta IPOPOCTKOBOTO PO3MiIleHHs ii Ha uromi. 30UIbIEHHS IMUPHHU
MDKpsap (1o 45 cM) copusie MiJBUILNEHHIO 1HAMBIAYaIbHOI NPOAYKTHBHOCTI M’SITH MepLeBol (Maca pOCIUHH, KUJIBKICTb Ta
Maca cyuBiTh). BinbI mi3Hi CTpoKH BHCaKyBaHHs po3caan (20 TpaBHs) COPHUSUIH YTBOPEHHIO HA POCIUHI O1IbII0T KiTbKOCTI
MaroHiB, JINCTKIB Ta CYLBITh, SIKi 3aCTOCOBYIOTHCSI 3 JIIKYyBaJIbHOIO METOIO.

KitrouoBi ciioBa: M’siTa nepriesa, CTPOKH BUCAKyBaHHS PO3CaIH, LIUPUHA MIXKPSIb, IPOLYKTUBHICTb, JINCTKOBHIA aniapar.

IMocTanoBka nmpodaemu. He3Bakaroun Ha BEIUKY KUTBKICTh CHHTETUYHHUX JIIKAPCHKHUX Ipermapa-
TiB, 5IKi BAKOPHCTOBYIOTh B Cy4acCHill MEIHWLIMHI, B OCTaHHI POKH MOYaB BiAPOIKYBAaTUCh IHTEpEC 1O
3aco0iB HapoaHOI MeauITMHH. [IprpoaHi XiMIYHI CITIOTYKH MalOTh BUCOKY Oi0JIOTIYHY aKTHBHICTB 1 HE
IITKiIJTUBO MIFOTH Ha JIFOJICEKUI opraHi3M [7].

M’ sty mepueBy BHPOUIYIOTH 3371 eipHOi oIlii B IMCTKaX 1 crebiax, sika Ai€ CIa3MONiTHIHO, Ce-
JaTUBHO, KOBUETIHHO, CIIPHSE TPABICHHIO, MAa€ IPOTU3ANAJIbHY Iito [6].

3 aucTsa M’ ATH T00YBalOTh IIHHY MEHTOJOBY OJif0, sika MIicTHTH 50-60 % menrony. Buxinm omii
CTAaHOBUTH 2-3 % MacH CyXOro JIUCTS, @ B OKPEMHX COPTiB IiBAEHHOTO periony 10 4 % [4]. Ti Buxopu-
CTOBYIOTh Y (papMalleBTUUHIH, MIJIOBApHii, XapuoBild, KOHAUTEPCHKiH MPOMHUCIOBOCTI.

M’ siTa nepiieBa, K i iHii eipooTiiHi KyIbTypH, IIIMPOKO BIIPOBAHKEHA B CLIILCHKOTOCIIOAAPCHKE
BUPOOHHIITBO, ajiec TEXHOJIOTIs 11 BUPOIIyBaHHS HEAOCTATHHO HAYKOBO OOrpyHTOBaHa [1].

[Moxinmns € perioHOM CIPUATIUBUM 7151 BUPOLYBaHHs M’ SITH MEPLEBOi, aje 00 OTPUMAaTH BHCO-
KU BpoXKail 3eJIeH0T MacH ITi€l KyJIBTYpH MOTPiOHO MPOBECTH IMiIOIP COPTIB Ta 3aCTOCOBYBATH OIITH-
MaJbHI TPUHOMH TEXHOJIOTI1.

AHaJgi3 ocTaHHIX qocaixKeHs i myOaikaniii. Y dapmaneBTHUHIN JiTepaTypl HaBeJeHa CHCTEMa-
THYHA XapaKTEPUCTHKA KyJIbTYpH, aHAaTOMO-MOp(oyoriuHi 0coOnMBOCTI pociauH Ta (iziosnoro-

© Knsiziok O.B., Kozak B.B., 2017.
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Mopdoioriudi nporecu [3]. Bimomo, 110 0CHOBHI TUIOINTI BUPOIYBAHHS M’ ATH MepIieBoi B UepHIriBCh-
kiif, Cymcpkiii, KuiBcpkil, [TonTaBepkiii obnactax. B 6mmkHbOMY 3apy0ixoki i1 BUpoLIyIOTh B Moi-
noBi, KpacHomapcekomy kpai Pocii. BigoMi qociipkKeHHsS] TEXHOJIOTii BUPOITYBaHHS M’ SITH TIEPIIEBOI,
celekIiifHa po0doTa 31 cTBopeHHs 11 copTiB y [IpaBobepexxnomy Jlicocteny Ykpaiuu [2]. IIpote, my6-
JKaii 1ociHKeHHs Ta X oOrpyHTyBaHHS A0 BUPILICHHS NOCTaBICHUX MPOOJIeM B HAYKOBIH JliTepa-
Typi HEJOCTATHEO.

MeTo10 pociaigxeHHsi OyjI0 BUBUCHHS BINIUBY CTPOKIB BHUCAIKYBaHHS PO3CaIll M STH IEPIEBOI,
ONTHUMAJIBHOI'O PO3MIIIIEHH 11 Ha II0II, HOpMyBaHHS MPOIYKTHBHOI MacH.

Martepiaa Ta MeToanka gociiakens. Jocnimkenns nposoauau y 2014-2015 pp. Ha HaBYaJIbHO-
mociimHuX maisHkax HoBoymuiekoro TexHikymy llomiTbChKOTO JEp)KaBHOTO arpapHO-TEXHITHOTO
YHIBEPCHUTETY.

I'pyHT mociimkyBaHOi AUISTHKH — YOPHO3EM CepelHbOCYTTMHKOBUH. [10BTOPIOBaHICTh JOCTILY HO-
Tupupazosa. [lnoma xinsukn — 5 M7, 06mikosoi — 1 M°. Hacinus Ha po3cay BuciBamu B TpeTiii aekai
KBITHS. POCITMHU BHpOIIIYBaIu PO3CATHUM CIIOCOOOM y KaceTax 3 po3MipoM dapyHOK 4,5x4,5+6,0 cMm.
@DeHoNor1uHi COCTEPEKEHHS MTPOBOMIIM B OCHOBHI (ha3u pocTy 1 pO3BUTKY POCIHH 3TrifHO 3 «MeTo-
JMKOIO IeP’KaBHOT'O COPTOBUIPOOYBAaHHS CIJILCHKOTOCTIONAPCHKUX KYJIBTYp» [S].

Ilig wac popMyBaHHS po3cag BiAMidaaw TePMiHM HacTaHHS (eHOJOriYHUX (a3 (IOSIBY CXOIB,
TIOSIBY CITPaBXKHIX JIMCTKIB IO IT ATOI TapH). bioMeTpuyHi MOKa3HUKH POCTY 1 POBUTKY POCIHH M’ ATH
nepueBoi (BUCOTa POCIMH, IUIONIA JMCTKIB) BU3HAYAIM B TPhOX HECYMDKHUX MOBTOpeHHsX. [locmi-
JUKYBAIIA TPH CTPOKH BHCAIDKyBaHHS PO3CAIH M ATH TIEPIICBOI COPTy 3aps y BiAKpuTHid rpyHT: 20 KBi-
tHs, 1 TpaBHs Ta 10 TpaBHs. Moro mpoBoamin 3a GOpMyBaHHS 5 mMapH IHUCTKIB POCIHHHE M SITH 3a
cxemoro 45x15 cm. [Tnomy nuUCTKIB BU3HAaYaau BUKOPUCTOBYIOUH TNepeBiaHui koedinient 0,75. bio-
METPUYHI BUMIipPIOBaHHS 31MCHIOBAIN Ha AECATH POCIMHAX KOXHOT IUISAHKA AOCIiAy.

36ip poCTHHHOI CHPOBHUHU MPOBOAMINA B TIEPioJl MACOBOTO IBITIHHS M’ SITH TepIieBoi. Bu3nadamu
BEJIMYHMHY 3€JICHOI Ta CyX0i MacH POCIIHUH.

OcHoBHi pe3yabTaTH AociaimkenHs. Hactannsa ¢as pocTy i po3BUTKY POCIMH M’ ATH HEPLEBOI
3aJIC)KMTh Bl CTPOKIB BUCAIKyBaHHS po3canu. Bijbln mpuckopeHe HacTaHHs (a3 OyToHi3ari wiel
KyJIBTYpH BiIMiu€HE 32 paHHBOTO BUcaKyBaHHI — 20 kBiTHA (Tadu. 1). 3a BucamkyBanas po3caau 10
TpaBHS MacOBe IBITIHHS BiMideHe uile Ha 19 1eHs.

aung 1 — i .
Tab. 1 — BB cTpokiB BHCAIKYBaHHSI Po3caJd Ha NPOXo:KeHHs peHodas M'ATH nepueBoi

CTpok BUCaIKyBaHHS Crpok HacTaHHs QeHodas (1id Bix BUCaKyBaHHS PO3CaIH)
poscamu OyToHi3allis 04aToK OyTOHi3aLil MAacoBe LIBITiHHS
20 KBiTHS 5 9 15
1 TpaBHs 7 12 18
10 TpaBHs 8 11 19

Jlinifinuit picT po3caam 3a paHHBOI'O CTPOKY BHcamkyBaHHSA (20 KBiTHs) OyB HAHOUIBIINI 3a LIH-
PYHU MDKPSAh MK pociMHAMU 15 ¢M 1 CTaHOBUB y Tepiof HBIiTIHHSA M aTH 38,6 cM, 1m0 Ha 12,2 cM
OiybIe Hixk 3a MDKpSAA 45 cM (Tadmn. 2).

Tabnus 2 — JliniiiHuii picT pocamH M’SITH niepueBoi 3a/1e:kHO0 BiA ¢a3u pocTty i po3BUTKY Ta npuiiomis
BHPOLIYBAHHS, CM

CTpoK BHCaPKYBaHHsI po3cajiy, 1aTa
®asza pocry i pos- 20 KkBiTHS 1 TpaBHs 10 TpaBHs
BHUTKY IupuHa MixXpsIIb, CM
15 30 45 15 30 45 15 30 45
Byronizauis 20,4+1,1 | 16,8+0,6 | 15,4+0,5 | 17,8+1,1 | 14,5+0,4 | 11,2+0,3 | 14,6+£1,0 | 13,2+1,0 | 11,5+0,4
IMouarok uBitinus | 27,9+1,5 | 21,5£0,9 | 19,6+£0,8 | 23,114 | 18,9+1,2 | 16,5+1,1 | 19,5+1,2 | 17,1+1,2 | 18,6+1,0
Macoge mgitinasa | 38,6+1,9 | 30,6+1,8 | 26,4+1,3 | 32,5+1,8 | 29,6+1,6 | 24,3+1,7 | 28,4+1,7 | 25,6+1,8 | 24,8+1,6

3a BucamKyBaHHs po3caau 10 TpaBHA JNiHIHHMN piCT pOCIMH B OCHOBHI (pa3u BereTauii OyB HUX-
YU, MOPIBHSHO 31 CTPOKOM B focitifi 20 KBITHS.
[Ticas BUCAKyBaHHS PO3Caiy M’ SITH MEPIECBOI Y BIAKPUTUI I'PYHT BiAMIYCHO, 110 10 da3u OyTo-
Hizawii 1l poCIMHU POCTYTh MOBUIBHO (2-3 cM 3a aexaay). Big OyTonizauii 1o MacoBOro UBITIHHS TEM-
ITU POCTY pOCIuH 30inbrytoThes Ha 11,0-17,8 cm.
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deHOIOruHI CIOCTEPEKEHHST 3a (OPMYBAHHSAM JIMCTKOBOTO amapary POCIMH M’STH IEepIEBOl
MPOBOJIMIIN BiJipa3y MICIsA MOSBU CXOJIB. BCTaHOBJIEGHO, IO MepIia mapa CIPaBXHiX JUCTKIB MicCIs
BHCIBY HAaCiHHS B Teruiuil copmysaiachk 3a 10 ai0, a i’ siTa napa JucTkiB — 3a 50-55 mi0.

Benmnuuna 1iomni TUCTKIB B Tepion OyTOHI3AIll 1 MBITIHHSA POCIHWH M ATH 3aJieXaa BiJl CTPOKIB
BHCAJDKyBaHHS po3caau. MakcuManbHa ii BeHMYnuHA Y POCIUHH BiIMiYeHA 332 CTPOKY BHCAKyBaHHS
10 TpaBHs i mupuHE Mixpanas 45 cm — 7,86 cm” (Tabi. 3).

Tabmums 3 — [li1oma aTucTKOBOI MOBEPXHI POCIUHE M’SITH IepueBoi 3a/1e:KH0 Bix ¢a3u pocty i po3BHTKY Ta npuiiomis
BHPOIIYBAHHS, M

CTpOK BHUCAPKYBAaHHS po3Calu, AaTa

®aza pocry i po3- 20.04 | 1.05 | 10.05
BUTKY IupyHa MixKpAAb, CM
15 30 45 15 30 45 15 30 45
byTomizanis 1,30£0,17 | 1,8620,17 | 2,3540,19 | 1,24+0,20 | 1,68+0,16 | 2,11+0,17 | 1,67+0,13 | 2,29+0,19 | 2,76+0,22

IMouarok uBitiHuA | 2,12+0,26 | 2,62+0,27 | 3,1740,27 | 2,03+0,22 | 2,45+0,25 | 3,96+0,21 | 2,03+0,18 | 2,90+0,19 | 3,54+0,30
Macose uitinns | 2,44+0,23 | 3,74+0,24 | 4,41£0,31 | 3,17+0,20 | 3,80+0,23 | 4,60+0,37 | 3,67+0,29 | 4,09+0,32 | 4,86+0,43

[IpocTopoBe po3MilieHHS POCIIMH Ha IUIONII (IMTUPWHA MiXKPSIh) BIDTUBAIM Ha TUIOIIY JTHUCTKOBOT
TTOBEPXHi, MaKCHUMaJIbHA BEJIMIMHA SKOI BiqMideHa 3a MDKpAAA 15 cM, a 3a MIXpIaas 45 ¢M mel mo-
Ka3HUK cTaHoBuB iume 1,30-3,67 M.

OCHOBHUM TOKa3HUKOM 1H/IMBITyalIbHOI MPOyKTHBHOCTI M’ SITH TIEPIICBOI € 3€JICHa Maca POCIUHI
Ta CyIBIiTh. B mporieci pocTy 1 po3BUTKY Maca pOCIMHH Ta OKPEMHX ii YaCTHH 3pocTaja. 3MiHIOBaJIOCh
CITIBBIIHOIIICHHS YaCTHH 3€JeHO01 MacHu (Tabm. 4).

Tabmuns 4 — IluHamMika HAPOCTAHHSA TA CHiBBiTHOIIEHHS YaCTHH 3eJI€HOI MacH M SITH IepueBoi 3a/1e3KHO BiJ INNPHHHI

MiXKpsAIb
lupuHa MiKpsiab, CM
15 30 45
qaCTfIHH r | % r | % r | %
SCICHOL MacH ®a3za pocty i pO3BUTKY
Byronizauis
3eneHa Maca pOCIUHI 6,8+0,24 100 6,2+0,20 100 5,6+0,23 100
Y T. 4. JUCTKU 3,1+0,09 45,6 2,4+0,10 38,7 2,1+0,09 37,5
creba 3,7+0,12 54,4 3,8+0,14 61,3 3,5+0,11 62,5
IToyaTok HBiTIHHS
3eseHa Maca poCIuHH 10,4+0,35 100 10,6+0,46 100 11,2+0,52 100
Y T. 4. JUCTKU 3,9+0,11 37,5 4,1+0,14 38,7 4,3+0,16 38,2
crebia 5,0+0,17 48,1 5,240,18 49,1 5,4+0,21 48,3
CYIBITTSI 1,5+0,05 14,4 1,3+0,03 12,2 1,5+0,07 13,4
MacoBe UBITIHHS
3eseHa Maca pOCIuHH 12,4+0,36 100 13,3+0,49 100 15,1+0,63 100
Y T. 4. JUCTKU 4,7+0,16 38,0 5,9+0,24 44.4 7,8+0,31 51,7
crebia 4,4+0,15 35,5 4,8+0,19 36,1 5,1+0,21 33,8
CYLBITTS 3,3+0,12 26,5 2,620,09 19,5 2,2+0,08 14,5

Tak y a3y Oyronizauii Maca aucTkiB ckiagana 2,1-3,1 r abo 37,5-38,3 %. B nepiox macoBoro
LBITIHHSA M’ ATH Maca JIMCTKIB ckiagana 4,7-7,8 r abo 38,0-51,7 %.

3a BHCAKyBaHHS PO3Caa 3 MDKpAIAIM 15 ¢cM Maca JTUMCTKIB y ¢a3y OyToHi3allii Oiiblia, mopis-
HSTHO 3 MKpsIsiM 45 cM, Ha 8,1, a 32 MacoBOTo IBITIHHS Maca JUCTKIB niepeBaxae Ha 13,7 %. binpm
LIJIbHE PO3MILICHHS POCIMH Ha IO (MUKpIAsS 15 cM) cnpusio yTBOpEHHIO OiibIIOi MacH CyI-
BiTbh, OCKLIBKH OPMYETHCS OLjIbIla KiJIbKICTh IPOAYKTUBHUX [ArOHIB MEPLIOrO MOPSAKY. 3a IIHPOKO-
PSATHOTO CHOCO0Y BHCAIKYBAHHS POCITHH (MDKpSAAS 45 ¢M) B Iepiox MacoBOTO IBITIHHS BiJMidcHA
Oinbia maca crebern (5,1 1), ane Ha BiramykeHuX ctedaax 2-ro i 3-ro MopsIKiB CYIBITH OyJI0 MEHIIIE.

AHaji3 ypokaro M’ STH TIEPIIEBOi MTOKa3aB, MO0 MaKCHMAaJbHOI BEIIMUYMHHU BiJ JOCATaB 3a CTPOKY
BHCcamKyBaHHs poscann 20.04 3a Mikpsmus 45 cm — 7,9 kr/10 M (tab. 5).

BucamxyBanHs po3canu M’ sty nepueBoi B Oinbm mizHI ctpoku (1.05 1 10.05) mpusBeno 1o 3HU-
JKEHHs BpoxkaitHoCTi 3e1eHoi Macu Ha 1,1-1,7 kr/10 M°. 36ibIIeHHs MHPHHA MiKpaas (10 45 cM)
BILTMBAJIO HA 3POCTaHHS BPOXKAWHOCTI M’ SITH IIEPIEBOI, sika cKianana 5,4-7,9 kr/ 10M>.
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Tabmuns 5 — Ypo:xkaifHicTh 3eJieHOT MacH M SITH NepUeBoi 3aJIe3KHO Bifl CTPOKIB BHCATKYBAHHS PO3CaH i IIMPUHH
MisKpsIB, Kr/10 M

CTpoK BHCAKyBaHHS HIupuna MiXKpsab, CM
po3canu, 1ata 15 30 45
20.04 6,1+0,32 7,0+0,39 7,9+0,43
1.05 5,2+0,38 5,8+0,34 6,2+0,36
10.05 3,9+0,21 4,6+0,28 5,4+0,31

BucnoBku. /{11 ¢popmyBaHHS BHCOKOI MPOXYKTHBHOCTI M SATH MEPLEBOi HAWOUIBII CHIPHATIMBI
YMOBH CKJIaJalOThCs 32 CTPOKY BHCAJKyBaHHs po3camu 20 KBiTHs, OCKIIBKH MPH LBOMY BiMiueHa
MaKCUMaJIbHa BPOXKAHHICTE 3e7eHO0i MacH. 30UTBINICHHS MUPUHU MIXPSOb (10 45 ¢M) cupwHsie MiaBH-
MIEHHIO BPOXKAMHOCTI KYJIBTYPH, a TAaKOXK 1HAWBIAyaT-HUM MTOKa3HUKAM MTPOTYKTHBHOCTI (TUTOIIA JIHC-
TKOBOi MOBEPXHi; 3€JI€Ha Maca POCIUHH, JIMCTKIB Ta cTteben). binpln minpHe po3MillIeHHs! pOCIMH Ha
roti (MUKPSIAIS 15 ¢M) CIpHsIIO YTBOPEHHIO OUTBINTOI MacH CYIIBITb.

CIIUCOK JIITEPATYPU

1. XKapinos B.I. BuporiyBanHs nikapcbkux, edipoomniiiHux, npsHo cMakoBux pociud / B. XKapinos, A. Ocranenko. —
K.: Buma mkona, 1994. — C. 151-152.

2. Edipoomniitai pociman / [baxmar M.I., Kosamsuyk O.B., Xomina B.f., 3aropomunit M.B. Ta in.] — Kam’ sHers-
Honinecekmii: «Memobopu, 2006», 2012. — 312 c.

3. Kynax B.JI. biorexHooris iikapchkux pociuH. ['enernyni Ta ¢isionoro-6ioximiuni ocrosu / B.JI. Kynax. — K.: Jlo-
roc, 2005. - 730 c.

4. JlaBpenos B.K. CoBpemennas sHuuxioneaus jgexapcrBeHHbIX pactenuit / B.K. JlaBpenos, I'.B. JlaBpenoBa. — M.:
3A0 OJIMA Meaua rpynm», 2009. — 272 c.

5. MeTonuka iep)kaBHOTO COPTOBUIIPOOYBaHHS CilIbCHKOTOCIIOAAPCHKUX KyIbTyp. — Bum. 7. — K., 2000. — 144 c.

6. Cep6in A.I. @apmanesriana 6otanika / Al Cep6in, JLM. Cipa, T.O. Cnoboassiok. — Binaunist: Hoa Kuura, 2007. — 488 c.

7. Xapuenko M.C. Jlikapchki pocimn i ix 3acrocysanus /M.C. Xapuenxo, A.M. Kopomumes, P.J1. Bonogapcskuii. —
K.: 3nopor’s, 2011. — 255 c.

REFERENCES

1. Zharinov, V.1, Ostapenko, A. (1994). Vyroshhuvannja likars'kyh, efiroolijnyh, prjano smakovyh roslyn. [Cultivation
of medicinal, aromatic, spicy flavoring plants]. Kyiv, Vyshha shkola, pp. 151-152.

2. Bakhmat, M.I., Kovalchuk, O.V. Homina, V.J., Zagorodny, M.V. (2006). Efiroolijni roslyny [Aromatic plants].
Kamenec Podolsky, Medobory, 312 p.

3. Kunakh, V.L. (2005). Biotehnologija likars'kyh roslyn. Genetychni ta fiziologo-biohimichni osnovy [Biotechnology
of medicinal plants. Genetic and physiological and biochemical bases]. Kyiv, Logos, 730 p.

4. Lavrenov, V.K., Lavrenova, A.V. (2009). Sovremennaja jenciklopedija lekarstvenyh rastenij [Modern Encyclopedia
lekarstvenuh plants]. Moscow, Olma Media ZAO groups, 272 p.

5. Metodyka derzhavnogo sortovyprobuvannja sil's'’kogospodarskyh kul'tur [Method of Public sortoispytanija crops],
2000, vol. 7, Kyiv, 144 p.

6. Serbin, A.L., Gray, L.M., Slobodyanyuk, T.O. (2007). Farmaceptychna botanika [Farmatseptychna botany]. Vinnitsa,
Ball: A New Book, 488 p.

7. Kharchenko, M.S., Korolyshev, A.M, Volodarsky, R.Y.(2011). Likars'ki roslyny i i'h zastosuvannja [Medicinal and
plants and their use]. Kyiv, Health, 255 p.

Binsiaue cpokoB BUCATKH paccajbl M IIMPHHBI MEXKTypsinii Ha popMUpoBaHHe MPOAYKTHBHOCTH MSTHI epevHOi

0.B. Kuszok, B.B. Kozak

OnpeiesieHbl ONTHMAJIbHBIE CPOKH BHCAJKM PACCabl MATHI NEPEUHON, UX BIMAHUE HA (JOPMHUPOBAHHUE 3EICHON MAcChl
pactenus u co6op ypoxas. [IpoBeneHs! deHoIOrHIecKre HAOMIOACHNUS 32 POCTOM U Pa3BUTHEM PACTEHHI MATHI MEPEUHOMH,
YCTaHOBJIEHBI PA3INIUs UX OMOMETPUUECKUX MOKa3aTesied B 3aBUCHMOCTH OT MPHEMOB TexHoJoTuH. VccnenoBaHsl 0coOeH-
HOCTH (hOPMHPOBAHHUS MPOJYKTHBHOCTH JaHHOW KyJIBTYpHI B 3aBUCHMOCTH OT CPOKOB BBICAJKH paccajbl U MPOCTPAHCTBEH-
HOTO pa3MeIleHHs ee Ha IUIOMaay. Y BeINUeHNE IMUPUHBI MeXIYpaauil (1o 45 cM) crlocOOCTBYET IOBBIMICHUIO HHIUBHIYA-
JIbHOH IPOIYKTUBHOCTH MATHI IEPEYHOM (Macca pacTeHus, YUCIIO U Macca colBeTHil). bojee mo3anue cpoku BBICAIKH pac-
cazpl (20 mas) criocoOCTBOBaIM 00Pa30BAHUIO HA PACTEHUH OOJIBILEr0 KOJMYECTBA MOOETOB, JIUCTHEB U COLIBETHH, KOTOPbIC
MPUMEHSIOTCS B JIEUEOHBIX LIENAX.

KnroueBble ci10Ba: MsTa 1epedHas, CPOKU BHICXKUBAHUS paccajibl, IIMPUHA MEXIYPS Ui, IPOIYKTHBHOCTD, JINCTOBON
anmnapar.

Sowing time and row-spacing width influence on peppermint plants productivity formation

0. Kniazyuk, V. Kozak

The research was conducted to determine the optimum time for peppermint planting, their influence on the formation of
green mass and the yield of plants. We have conducted phenological observations on the growth and development of
peppermint plants, established influence of the technology practices on differences in their biometric parameters. Peculiarities
of productivity formation depending on the sowing time and its spatial distribution in the given crop have been studied.
Increase in the interrow spacing (45 cm) improve the individual performance of peppermint (weight of plants, number and
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weight of inflorescences). The later date of sowing time (20 May) contributed to the formation a greater number of shoots,
leaves and inflorescences on the plant, which are used for medicinal purposes.

The Podillya is a favourable region for peppermint cultivation, but in order to obtain a high yield of the crop green mass,
it is necessary to conduct selection of the varieties and apply the optimal technology method.

The aim of the study was to investigate the effect of peppermint planting, its optimal placing in the area on productive
mass formation.

Phenological observation of the crop growth and development conducted during the vegetation showed more rapid be-
ginning of budding phase at the beginning of seedlings planting — April 20.

The linear growth of plants in the early planting period (20 April) was the largest in the variant with 15 cm row-spacing
width and in the flowering period it made 38.6 cm that was 12.2 cm more than 45 cm row-spacing.

Though peppermint plants grow slowly during the budding phase (2-3 cm per decade), in the period from budding to
flowering, the growth rate of plants increased by 11.0 — 17.8 cm.

The maximum leaf area of the mint was noted at planting time —May 10 and 45 cm row-spacing — 7,86 cm” in the period
of budding and flowering.

The spatial arrangement of plants in the area (row spacing) affected the leaf surface area. The maximum value was
marked under 15 cm row-spacing while under 45 cm row-spacing this figure made only 1.30 — 3.67 m’.

The main indicator of individual productivity of peppermint is the green mass of plants and inflorescences. Correlation
of green mass parts changed in the process of the crop growth and development.

The leaf mass was 2.1 — 3.1 g or 37.5 — 38.3 % in the phase of budding. The leaf mass was 4.7 — 7.8 g and 38.0 —

51.7 % in the period of flowering.

Sowing the sprouts with 15 cm row-spacing improve the mass of leaves in the budding phase in comparison with the 45
cm row-spacing by 8,1 g and the mass of leaves increased by 13,7% in the period of flowering. Higher density of plants in
the area (15 cm row-spacing) contributed to the formation of a larger mass of inflorescences, asince it formed a larger
number of first order productive shoots. A large mass of stems (5,1 g) was noticed under 45 cm row-spacing in the period of
flowering, but the quantity of inflorescences was lower on branched stems of 2nd and 3rd orders.

The data analysis reveal that the maximum values 7,9 kg/10m” green mass was obtained under the sowing-time of April
20 and 45 cm row- spacing.

The sowing peppermint in later periods (May 1 and May 10) resulted in lower yields of green mass 1.1 — 1.7 kg/10 m”.
The increase in row-spacing width (45 cm) resulted in the growth of peppermint productivity which made 5.4 — 7.9 kg/10m>.

Key words: peppermint, seedlings sowing time, row-spacing, productivity, leaf apparatus.
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MOIUIUPEHHS 1 PO3BUTOK BOPOIIIHUCTOI POCH TPOSIH/
(Sphaerotheca pannosa Lev. var. rosae Woronich.) TA 3AXOIU 3AXUCTY
BIJI HEI B YMOBAX YPBOEKOCHCTEM JIICOCTEITY YKPAIHUA

B ymoBax ypboekocucrtem Jlicocrenmy VYkpaiHn Ha TpOsSHOAX CEPEIHBOPIYHE MOLUIMPEHHS OOPOIIHHUCTOI poch
Sp. pannosa Lev. var. rosae Woronich. craHoButs 39,4+12,6 %, sike BinOyBajocs 3a cepeiHp01000BOi TeMIIEpaTypH HOBITPsI
19,6+1,6 °C, xinbkocri onazis — 16,3+6,8 mm, BBIT — 66,4428 %, I'TK — 1,4+0,9. 3a pe3ynpTataMu iMyHOJIOT14HOI OLIHKH
CYKyMHOCTI 3pa3kiB kojekuii poxy Rosa L. 3a ypaxenust Sp. pannosa Lev. var. rosae Woronich po3mozineni 3a mposiBom
crifikocti Ha iMyHHI (R) — 26,5 %, npaktuyno criiiki (R+) — 47,1 %, cepennboctiiiki (S/) — 19,2 %, cnpuitasatimsi (S) —
7,2 %, ipu ubOMY JTyXKe CIpHIHATINBHX (S+) HE BUABJICHO. BUIiICHO cOPTO3pa3Ku TPOSHI AKi MAaIOTh MIPAKTHYHE 3HAUCHHS
SIK JpKeperta MoJireHHoi criiikocti Bix Sp. pannosa Lev. var. rosae Woronich. E¢exruBanmu Bix 60ponrHucTol poc Ha daii-
HO-TiOpumHuX TposHmax copry ‘Emmy’ e mpemapatm Tpuxomepmin BT+Tlaymcun BT (1:1) — 79 %, Tpuxomepmin
BE+IInanpus BT (1:1) — 75,7 %, Tpuxomncun — 69 %, Ilnanpuz BT -53,4 %, I'ayncun BT — 50,5 %; na Butkux ‘Polka
Babochka’ — ITnanpus BT, 'ayncun BT — 51 %, Tpuxoncun, Tpuxonepmin bT+IInanpus BT (1:1) — 50 %, Tpuxonepmin BT
+layncun BT (1:1) — 48,2 %; dnopubyuna ‘Jubile du Prince de Monaco’ — Tpuxomncun — 49 %, Tpuxoaepmin BT+"ayncun
BT (1:1) — 47 %; aurmiticekux ‘Princess Alexandra of Kent’ — I'ayncun BT, IInanpus BT, Tpuxoncun, Tpuxonepmin
BT+T"ayncun BT (1:1), Tpuxonepmin BT+IInanpu3 BT (1:1) — 100 %. Exomnoriuno 6e3neuni npenaparu Tpuxoxepmin BT,
I'ayncun BT, Ilnanpus BT, Tpuxoncun nocuts edextusHi Bix Sp. pannosa Lev. var. rosae Woronich., mo 1ae MO>XXIUBiCTh
BUKOPUCTOBYBAaTH IX B yMoBax ypOoekocucreMm Jlicocremy Ykpainu [uist 3aXxucHOI Ta (iToCTUMYOI040] Aii Ha TposTHAAX.

Kirouosi ciioBa: ypboekocuctema, Rosa L., Sphaerotheca pannosa Lev. var. rosae Woronich., nomupenHs, nojireHHa
CTIHKICTB, Olompemnaparty, eeKTHBHICTb.

IMocTanoBka nmpoodaemMu. boporrHICcTa poca — OHA 13 HAHOUTBIT MOMUPEHUX Ta IIKiTUBHUX TIa-
TOJIOTiH TPOSIHA BIAKPUTOTO 1 3aKPUTOTO TPYHTY B Pi3HUX TreorpadidHuX 30HaX, sSKa Mae emiiToOTHUHA
mposis [1-6].

© Mapuenko A.B., 2017.
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AHaJi3 ocTaHHIX AoCTiMKeHb i myOsikamiii. [TommpeHHs Ta MIKiIUBICTE OOPOITHUCTOI POCH TPO-
sun Bigome 3 Il cromitrs Hamoi epu [7], B €Bponi maTonorisi Buepuie Oyna omucana B HimeyunHi B
1819 p., B Pocii — B 1898 p. [8]. Ha croroni marosoris mommpeHa Mo BChOMY CBITY 1 BiI3HAYAETHCS SIK
OJTHA 3 HAWTIIKIIMBIIIHX 1 IIUPOKO ITOIIMPEHUX XBOPOO pocimH poxy Rosa L., 3adikcoBana Ha 5 mMarepu-
Kax cBiTy: €Bpasis — 22; Adpuka — 6; [liBniuna Amepuka — 15; [liBnenna Amepuka — 5; ABcTpanist — 2
Kkpainax. 30ymHuk Sphaerotheca pannosa var. rosae Woron., (1914) Ha npeacraBHuKax poxay Rosa L. no-
MIMPEHUN B YOTUPHOX KIIIMAaTHYHUX 30HAX: TPOIYHIN, €KBATOPIaNbHIN; CyXiid, CyOeKBaTOpIaIbHIHM, TPOIIi-
YHIH; TOMIpHiH, CyOTpOITiuHIi; KOHTUHEHTAIbHIN, KopeabHil Ta y 7 (iopucTuunux 1apcrBax: OpieHTa-
neHe, Edionicbke, ABcrpaniiiceke, AHTapkTiune, Heotponiune, Heapkriune, [laneapkrudne ta 22 o0na-
csx: [umificeka, [HmokuTaiiceka, Cymancbka, Kamaxapi-HamiGiiicbka, MareprkoBa, HoBorsineiicbka, Ma-
rejutanoBa, HoBozenanaceka, KapuOcbka, I'Bianceka, [liBneHHoOpasminbebka, Kanamaceka, Miccicinicbka,
Kopauneepceka, Conopcebka, €Bporneiicbka, AHrapeeka, CepenzemHoMopcebka, Caxapo-Cunzcbka, IpaHo-
Typanceka, L{entpansHoasiarceka, CximHoasiaTtceka [9].

30ymauKoM matojorii € rpud Sphaerotheca pannosa Lev. var. rosae Woronich. (Podosphaera
pannosa (Wallr.: Fr.) de Bary 1870) (anmamopda: Oidium leucoconium Desm.) CHHOHIMH
Alphitomorpha pannosa Wallr.: Fr. 1819, Erysiphe pannosa (Wallr.: Fr.) Schitdl. 1824 Note: Not
(Wallr.: Fr.) Link 1824., Sp. pannosa (Wallr.: Fr.) Lév. 1851, Sp. pannosa var. pannosa (Wallr.: Fr.)
Lév. 1914, Oidium leucoconium Desm. 1829, Acrosporium leucoconium (Desm.) Sumst. 1913, Sp.
pannosa var. rosae Woron. 1914, Eurotium rosarum Grev. 1823 [10].

Sphaerotheca pannosa Lev. var. rosae Woronich. po3BHUBa€ThCS Ha BCIX HAI3EMHHUX YaCTHHAX POCITH-
HU, ajie HalOLIBII CHIIHPHO — Ha MOJIoAuX maroHax [11, 12]. XBopoba 3yMOBITIO€E 3arajbHe 0CIa0IeHHS po-
CITMH BHACITIIOK 3MCHINICHHS (POTOCHHTE3YIOUOi MOBEPXHi (IOsBa IILIBHOTO MIIETadbHOTO HATBOTY Ha
JIUCTOBOMY €MiJIEPMiCi, CKpydyBaHHS JIUCTS, TIepeIdacHe iX YCHUXaHHs), 3HKCHHS JCKOPATUBHUX SKOCTEH
coptiB [11], HaHOLIBII CTIPUIAHATINBI COPTU 3 KPYITHUM JIUCTSIM, TeMHO3a0apBiieHi copTtu TposHL [13].
VYpakeHHs 1ucTs BigOyBaeThesl 3HU3Y A0 BEpXy (10 5—6 mmctka). Crapi JIMCTKH OOPOIIHUCTOI0 POCOI0 HE
ypaxyroTbcst. [loyaTkoBHI MPOsiB XBOPOOM Ha JIMCTI BIAMIYa€ThCS Y BUTISIAL O1710r0 GOPOIIHHUCTOrO Ha-
JBOTY, SIKWH IIBUAKO CTae mopormmcTtuM. JlueTs nedopmyerses. [laToreH 3yMoBIIO€ OTOBIIEHHS 1 YPOI-
JIUBICTH MOJIOAWX TIAroHiB Ta OyToHIB. CHIIBHO ypa)kKeHi JIUCTKH OYpitOTh, 3aCHUXaIOTh 1 TIEPEeIIacHO Olla-
JIAt0Th. YPaXXeHi POCIMHU BiJICTAOTh B POCTi, ATOHN BUKPHUBITIOIOTHCS, JIUCTS JIEPOPMYETHCS 1 3aKpydy-
€THCS TOBEPXY, OYTOHM HE PO3KPUBAIOTHCS, KBITKH HE po3BUBAIOThCs [11, 14].

30ymuuk Sphaerotheca pannosa Lev. var. rosae Woronich. xapakTepu3yeTbcsl JOCHTh BHCOKOIO
KcepodiTHICTIO, i HOTO MacOBOMY PO3BHUTKY 4acTo cHpusie cyxa i skapka moroga [11-13]. B ymoBax
3aKpUTOTO TPYHTY iH(QEKIis HasBHA MEPMaHEHTHO B KOHimianbHiH ctamii. I[lpopocTanHs KoHiAiH Bia-
OyBaeTbes 3a Temneparypu Bix +4 mo +32 °C (HmKHIH 1 BEpXHiil TOPOTH), ONTUMATILHOIO € TeMIIepa-
Typa +20-25 °C, 3a BigHOCHOI Bojorocti moBiTps 60-95 %. Tpusainicth iHKyOamiiHOTO TIEPioxy 30y-
JTHUKA B YMOBaX 3aKpUTOrO TPYHTY KOPOTIIA HiXK B MOJBOBAX YMOBax. TakuM YHHOM, B YMOBax 3a-
KPHUTOTO TPYHTY TaToTeH po3BuBae 20-22 reHeparlii, a B IMOJIBOBUX YMOBAaxX 3a BereTalliiHUN Tepion
pocimH — 10-12 [15]. B ymoBax BimkpuToro rpyHTy Sp. pannosa Lev. var. rosae Woronich. iHTeHCH-
BHO PO3BUBAETHCS 32 BOJIOTOCTI MOBITpst Oinbiie 60 % 1 Temnepatypu +18-22 °C [11, 14].

Pin Rosa L. Brimodae 6mm3bko 400 BHIIB, OUTBIIICTE 3 SIKUX MA€E CTIMKICTH JI0 XBOPOO 1 IIIKiTHHKIB, a CBi-
TOBUH COPTHMEHT TPOSHJI, CTBOPCHHI Ha OCHOBI OOpEATbHUX 1 CYOTPOIIYHMX BHJIIB HA CHOTOMHI HATITIYE
Oom3bKo 40 TUCSTY COPTIB 1 hopM, 00'eqHanmX B 39 camoBux rpyit. Ocranni 200 poKiB CeNeKIIis CaJOBUX TPO-
stH]T OyJia CIipsIMOBaHAa B OCHOBHOMY Ha BJIOCKOHAJICHHS JICKOPATUBHUX O3HAK 1 32 TiOpHIM3allii BUKOPHCTO-
BYB&JIM YACTIITIe MDDKCOPTOBI CXpEIyBaHHs, BHACIIIOK YOTO OUIBIIICTE COPTIB TPOSHIT BTPATHIIA IMYHITET JI0
XBOPOO, BIACTUBHUM JUKOPOCTAM BriaM [ 16]. HuHi y CBITOBI# TpakTHIT IPUAHATO KOHIICTITIIO IHTETPOBAHO-
T0 3aXHCTy POCJIMH, IO Nependayae OOMEKEHHS 3aCTOCYBaHHS MECTHULM/IB 32 PAXyHOK BUKOPHCTaHHS arpo-
TEXHIYHHX, IMyHOJIOTTIHMX 1 O10JIOTTYHMX MeTomiB 3axucTy. Cepen GaraTbox NMPUHOMIB 3aXHCTy POCIIHH,
CTBOPCHHSI CTIMKHX IIIO/I0 XBOPOO COPTIB € HAMPAAMKATBHIIIINM, €KOHOMIYHO OOTPYHTOBAaHUM Ta €KOJIOTTIHO
0e3neyHuM 3aX0I0M. [ €HOTHITH, SIKi MatOTh CTIHKICTh Ta BU3HAYEHI 5K JDKEPEIia, MOXKYTh IIIBUAKO BTpadaTH
ueit craryc. Lle BimOyBaeTbesi BHACTIIOK 3MiHM BIPYJICHTHOCTI MATOTECHIB 1 MOJONAHHS HUMH T'€HETHYHHX
cHcTeM 3axucTy pocimH. CelleKIiioHepaM IOCTIHHO TOTPiOHI HOBI Kepesia CTIHKOCTI BiT 30y THHIKIB XBOPOO,
TIOIIYKH SIKHX 3aBXKIH € aKTyalbHUM HaNpsIMOM JIOCHIIKEHb 1 MOTpeOyIOTh MOCTIHHOTO CKPUHIHTY reHOodo-
Hy. Huni B ycboMy cBiTi iH(opMaLiis po pKepena Ta JOHOPH CTIMKOCTI BiJ THX UM 1HIINX 30yAHHUKIB XBO-
o0 HAKOTIMIYETHCS 1 CHCTEMATH3YEThCS, IPEACTaBHUKH POy Rosa L. He € BUHSATKOM.
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OmHUM 13 TOJIOBHUX €JIEMEHTIB TEXHOJIOTI1 BUPOITYBAaHHS Ta JOTJISITY KBITHUKOBO-IEKOPATHBHUX POC-
JIMH € 3aCTOCyBaHHs mecTUuuaiB. [IpoTe meit 3axix Maiike 3aBKIH CYPOBOLKYETHCS HAKOIMUSHHSIM TOK-
CHUYHHUX PEYOBHH y JIOBKIJUII, 3HUIICHHSAM KOPHCHUX OPraHi3MiB Ta MIKpOOPTaHI3MIB 1 MOPYIICHHM PiB-
HoBaru B ekocucremax [17] (KomeBckuii, 2002). [HTeHCHBHE 3aCTOCYBaHHS XIMIYHHX 3acC0O0iB 3aXHCTY
POCTIMH BiJ] IIKI/UIMBUX OPTaHi3MiB 3yMOBIIOE 3HAUHI OPYIIEHHS €KOJIOTTYHOI piBHOBAaTM B €KOCHCTEMAX.
Oco0nrBO TocTpo MocTae MpobdiemMa 3acTOCYBaHHS (YHTILHMIIB B YMOBaX OOTaHIYHMX CafiB, MApKiB Ta
IHIIX 00’ €KTIB peKpeariiitHoro BUKOpUCTaHHs. Pa3oM 3 TUM B IHTETpOBaHIi CHCTEMI 3aXHCTy POCIIHH 3a-
CTOCYBaHHsI O10TIperapatiB € MO3UTUBHIM JIOTIOBHEHHSM, III0 JTO3BOJISE TOCATTH 0a’KaHOTO PE3yNbTaTy 3a
3MEHIIEHHS MECTULMIHOTO HABAaHTa)KEHHsI Ha POCIMHH 1 HABKOJMIIHE CepemoBUILE. TOMY €KOJIOTi4HO
OE3IMEeYHNM 3aX0/I0OM 3aXHCTy JCKOPATUBHUX POCIHH, B TOMY YHCII 1 IPEACTaBHUKIB poxy Rosa L. B ymo-
Bax ypOOEKOCHCTEM € 3aMiHa CHHTETHYHHX IIperapaTiB epeKTHBHUMH OlomperaparaMu OakTepialbHOTO
TOXO/PKEHHS], L0 JI03BOJISIE iICTOTHO 3HU3UTH (DYHTIIMAHE HABAHTAKECHHSI.

Meta qociIzKeHHA — Ha OCHOBI (DiTOMATOIOTIYHOTO MOHITOPUHTY 0101IEHO3Y MPEICTABHUKIB PO-
ny Rosa L. B ymoBax ypOoekocuctem JlicocTemy YkpaiHM BCTaHOBUTH ITUHAMIKY IOIIMPEHHS
Sphaerotheca pannosa Lev. var. rosae Woronich., BIuinB adioTHuHHX (HaKTOPIB Ha PO3BUTOK OOpPOII-
HUCTOI POCH TPOSHJ, MOJIIF€HHY CTiHKICTh COPTO3pPa3KiB Ta €PEKTHBHICTH OiONMpemnapatiB y 3aXHCTi
TPOSIH/T BiJT ITATOJIOT1.

Marepian Ta MeTOTUKA IOCTiIKeHHs. DITONMATONOrYHINIT MOHITOPHHT arpoOiOIeHO31B TPOSHI B
ymoBax ypOoekocuctem Jlicocreny Ykpainu npoBoawi Brpogosx 2008-2016 pp. B camoBo-apKOBHX
00’ €ekTax 00MEKEHOTO Ta 3arajTbHOr0 KOPHCTYBAaHHS BETMKHX, CepemHiX 1 Manmux MicT Jlicocteny Ykpainu
Ta MPUBATHHUX po3camHukax KuiBchkol 00J1acTi MapmpyTHIM OOCTE)KEHHSIM 32 3araJIbHOIIPUAHATAMA Me-
Tofamu y (pitonatosnorii. OOIKK ypakeHHS TTaTOJOTiIMHA MPOBOAMIIH 13 PO3PaXyHKOM (iTOMATOIOTIYHHX
MOKa3HUKIB: MOMIMpeHicTs XBopoou (P, %), cepenHpo3BaxkeHnid Oan ypakeHHs (BX), CTymiHb PO3BUTKY
xBopoou (C, %) [18]. 3a nepiox BereTallii npeAcTaBHUKIB poay Rosa L., ik MeTeoposoriudy iH(opMaliiro
LIOJI0 IIOTOIHMX YMOB, BUKOPUCTOBYBAIH AaHi cTarioHapHoro meteonocty BHAY Ta caiiTy ykpaiHcbkoro
lapomeTueHTpy. Y3arajJbHIOIOUMM MOKAa3HUKOM BOJIOT03a0€3MeYeHHS TEPUTOpIi CIIyryBaB rifpoTepMid-
Huit koedirient CemsainoBa (I'TK), skuit xapakTepu3yBaid HACTYITHUM 9HHOM: < 0,4 — Ty’Ke CHIIBHA TT0-
cyxa; Big 0,4 no 0,5 — cumeHa; Bix 0,5 mo 0,6 — cepenns mocyxa; Bix 0,7 mo 0,9 — cmadbka mocyxa; Bix 1,0 1o
1,5 — mocratHbo, a 3a > 1,5 — HaMIPHO BOJIOTO.

OMiHKY TOJIreHHOI CTIHKOCTI cOpTO3pa3KiB pomy Rosa L. poBoaMiK B yMOBaxX MPUBATHUX PO3CAHH-
kiB KuiBchkoi o6macti («Emem ®mopa» M. bina Lepkea, «Po3a» c. Camropomgok CkBUpCHKHiA paiion Kuis-
cbka obnacts) npotsrom 2010-2015 pp. Ha 69 coprax 3 4 rpym, a came 4aitHO-TiOpuaHa TposiHa — 40,
BUTKI — 21, aHriiiiceka — 5, ¢pnopulyHaa — 3 3pa3ku. 3a pe3ynbTaTaMy 0araTOpiuHHUX OLIIHOK 3pa3Ku Kila-
CU(IKYBaIH y I’ ATh TPYIT CTIAKOCTI 3TiTHO 3 HACTYITHOIO IKaJoro (y Oaiax abo BiACOTKAX CEpeaHBOPIU-
Horo ypaxenHs): 0 — imyHHi; | — mpakTraro cridiki (Bx = 0,1-1,0; x = 0,1-25 %); 1l — cmabkocTipriAHST-
muBi (Bx=2,1-30; x=25,1-500 %); 1l — cepemupocnpuiiasaTusi (Bx = 2,1-3,0; x = 50,1-75,0 %); IV -
cnpuitasTmBi (Bx > 3,1; x>75,1 %). Octarounuii aHami3 piBHSA 1 CTAOUTEHOCTI CTIMKOCTI MTPOBOIMIIA 3a
JIOIIOMOT'0K0 TIOKA3HKKIB ypaxkeHHs Lim X, KoedillieHTa arpoOHOMIYHOI cTaOlILHOCTI AS Ta 1HAEKCIB
PIBHS CTIHKOCTI BiJIIOBIAHO /10 y3arajibHIOIOUOI IIKaJIM: BUCOKOCTIHKI — O3HAKU Ypa)KEHHsI BiICYTHI; Mpak-
TaHO CTikKi (Lim X, < 25,0 %; As>60,0 %, ignexc 91 7); cnabkocnpuitaa TuBl (Lim X, < 25,1-37.5 %; As>00,1 %,
Hneke 9, 715); cnipuiias vl (Lim X, < 25,1-37.5 %; As>40)0 %, iHneke 91 7); cepemapoctpuiHATIBI (Lim X<
376-63,5 %; As>400 %, ianexc 9, 7 15). CrabijbHa MPaKTUYHA CTIHKICTh, 200 CIIPUUHSITINBICTh XapaKTepU3y-
€Thesl iHAeKcoM 9 17, a ymoBHa — 5, 3 Ta 1. MaremaTn4aHy 0OpoOKY pe3yabTaTiB JOCIIHKEHb 3IiHCHIOBAIN
3 BUKOPHCTAHHSIM 3araJIbHOTIPHHHATHX CTaTUCTUIHHX MeToxdiB [19, 20] i3 3acTocyBaHHSM cCIiellializoBa-
HOT'O KOMITTOTepHOTO makeTy nporpam EXCEL.

EdextusHicTh OionpenapariB Bin Sphaerotheca pannosa Lev. var. rosae Woronich. Ha npejcras-
HUKax pony Rosa L. BuBUanm Ha AUISTHKAX MPUBATHOTO po3caganka «Caan i po3m» bijoepkiBchKoro
paitony KuiBcpkoi obmnacti. Y BHBYeHHI e()eKTHBHOCTI 3aCTOCYBaHHA OiompemnapatiB LIOAO0 3aXHCTY
BiJl OOPOIIHUCTOI pOCH, BUKOPUCTOBYBAIN COPTO3PAa3KH, SIKi 32 MOKa3HUKaMHM IOJIT€HHOI CTifiKOCTi
XapaKTEPU3yBAIHCS K MPAKTHIHO CTiHKi (THI peakIlii cTiiikocTi R+, cTymins criiikocTi — II) g0 rpuba
Sp. pannosa Lev. var. rosae Woronich. I'pyna yaitHO-riOpuIHUX TPOSIHI MPEICTaBIeHa COPTO3PA3KOM
Emmy K.W. 3ukos, 3.K. Kimmmenxo CPCP (1981), Butki — Polka Babochka 3.K. Knnmenko Ykpaina
(2009), dnopubynna — Jubile du Prince de Monaco Meilland, 2000, aurmiliceki — Princess Alexandra
of Kent Austin Benuko6puranis (2007). biopyuriunaun [Inanpus BT (Pseudomonas fluorescens),
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Tpuxonepmin BT (Trichoderma viride), baxtodit BT (Bacillus subtilis), ®itocniopin BT (Bacillus
subtilis), l'ayncun BT (Pseudomonas aureofaciens mr. 2687) 3aCTOCOBYBaIM METOJIOM OOTIPHUCKYBaH-
HSl POCIMH B mepiox BereTauii 4—8 pasiB 3a ce30H. OONMPUCKYBaHHS MOYUHAIH 3 MPOQIIAKTUIHOTO
BHECEHHS Y (ha3y iHTEHCUBHOI'O POCTY ITaroHIB Ta MucTs. J[pyre oONpUCKyBaHHS ITPOBOIUIIH 32 TIOSBU
MEPIINX 03HAK ypaXKeHHs, a moTiM — depe3 10—14 guis. Konrposem Oynu pociunu 6e3 00pooku. Era-
J0HOM — 00po0iieHi 1 % po3unHOM Ooprockkoi cymimni. J{ist gocnigy Oyio BHOpaHO peHIOMi30BaHY
CXEeMY PO3MIIICHHS TOCIIHUX AUISHOK. CriocTepiraiy 3a pO3BUTKOM XBOPOO BIIPOAOBK BCHOTO IEpi-
OJly BereTallii IpeIcTaBHUKIB poxy Rosa L.
EdektuBHicTs 0i0bhyHIIIUAIB BU3HAYAIH 32 (HOpMYyJI00 D000Ta:

E = (K —O)/K x 100,

ne E — epexrusnicts, %; K — po3Butok xBopobu B KoHTpodIi, %; O — po3BUTOK XBOpoOU B nociiai, % [21]. OuiHky 10CTOBI-
PHOCTI JaHUX BUKOHYBAJIX METOAOM BapialliifiHOi CTATUCTHKH.

OcHOBHI pe3yJbTaTH I0CAIIKeHHsA. 32 POKU JOCTIPKEHb B yMOBax ypOoekocuctem Jlicoctemy
YkpaiHu Ha TPOSHIAX CEPEIHbOPIYHE MOMIUPEHHS OOPOIIHUCTOI POCH, 3yMOBJICHOI 30yIHUKOM Sp.
pannosa Lev. var. rosae Woronich. cranoBuno 39,4+12,6 % 3a IHTEHCMBHOCTI po3BUTKY — 2,8+1,0.
[IposB marosorii B GioleHO3aX TPOSIH] BUSBIISUIH IIOPiYHO, mpu 1boMy y 2010, 2011, 2012, 2014 pp.
cepeaHe OaraTopiuHe MOIMIMPEHHs cTaHOBMIO 27,7429 % (B Mmexax Bix 24,7 no 32,2 %), a 'y 2008,
2009, 2013, 2015 pp. — 50,6+2,6 % (47-53,3 %) (puc. 1).

nowmnpeHHs, %
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2014
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Puc. 1. CepennbopiuHe nomupeHHs 0OPOLIHHCTOL POCH HA TPOSIHAAX B yMOBaxX
ypooekocuctem Jlicocteny Ykpainu.

3a pe3yibpTaTaMM HAIIUX CIOCTEpEXeHb B yMoBax ypOoekocucteM Jlicocteny Ykpainu 3a poku
nociimkens (2008—2015 pp.) BUSIBISUIN ABa LUKIN PO3BUTKY Ta MOIIUPEHHsI OOPOIIHUCTOI pOCH TPO-
SIHJI: BECHSHO-JIITHIN (3 TpaBHs O JIMIIHSA) Ta JIITHRO-OCIHHIM (i3 cepriHs 10 >k0BTHs). [Ipu npomy 3a
JITHBO-OCIHHBOT'O PO3BUTKY MOKA3HUKHU MOMIMPEHHS cTaHOBUIH 47,9+15,6 %, IHTEHCHBHICTH PO3BHUT-
Ky 3,5+1,0 6ai, mo Ha 15 % Ta 1,2 Ganu Oinble HiX 3a BECHSIHO-JIITHOTO, BIIOBITHO (pHUC. 2).
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Puc. 2. lommpenHs 60POIIHMCTOI POCH HA TPOSIHAAX B YMOBaX ypOoeKocHCTeMH
Jlicocteny Ykpainu (3a 2008-2015 pp.).
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Y3aranbHeHi arpokJIiMaTHYHI YMOBH IEPiojy MOIIUPEHHS Ta PO3BUTKY OOPOIIHHUCTOI POCH TPO-
SH7 32 POKH JOCIiIKEHb CBiYaTh, IO MATOJOTISI MPOsBISIIACS 338 TAKHX CEPEIHBOPIYHHUX MOKa3HH-
KiB: cepellHb0oJI000Ba TeMIiepaTypa mositps craHoBmwia 19,6+1,6 °C, CAT — 203,2+13,6 °C, CET (> 5
°C) — 145,05+14,3 °C, xinmbkicTh onaniB — 16,3+6,8 mm, BBII — 66,4+2.8 %, I'TK — 1,4+0,9. 3a poku
JOCTIDKEHb BECHSHO-JIITHIA PO3BUTOK OOPOIIHUCTOI pOCH TPOsHA BigOyBaBcs Ha (hoHI arpoximiMaTH-
YHUX yYMOB 3 CEpPEeIHBbOPIYHMMHU IOKAa3HUKAMH: CEpPeAHBOI000BAa TeMIlepaTypa IOBITPS CTAaHOBHIIA

20,2+0,9 °C, CAT - 207,0%15,6 °C, CET (> 5 °C) — 157,1+11,3 °C, KiJIbKiCTh OIAIIB — 2
BBII - 65,6+1,8 %, I'TK — 1,8+0,5 (puc. 3).
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Puc. 3. /InHamika nomupeHHs BECHAHO-JIiTHHOI0 PO3BUTKY OOPOLIHUCTOI pOcH
B OioneHo3ax TposiH Ha ¢oHi rirporepmiunoro koedinienra CensiHiHoBa.

0,5

JIiTHEO-OCIHHIH PO3BUTOK OOPOITHUCTOI POCH TPOSHJI 338 POKH JIOCIIIKEHD BUSBIISUTH 32 TAKHUX Ce-

PEIHBOPIYHUX MOKa3HHKIB: CEPEeAHBOI000BA TeMIIepaTypa MOBIiTps craHoBHiIa 18,4+3.9

°C, CAT -

188,9+42,7 °C, CET (> 5 °C) — 137,8+42,3 °C, xinbkicTs onaniB — 9,5+14,8 mm, BBII — 67,1+7,8 %,

I'TK - 1,0+1,9 (puc. 4).
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Puc. 4. Innamika nomupeHHs JiTHbO-0CiIHHBOI0 PO3BUTKY 0OPOLIHHUCTOI PocH
B OioneHo3ax TposiHa Ha ¢oHi rirporepmiunoro koedinienra CensiHinHoBa.
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Jlati mepmmx O3HaK MpOsBY OOPOLTHUCTOI pOCH HA TPOSHAAX B yMOBax ypOoekocucTeM Oy pi-
3HI 1 KOJIMBAJIUCh B MeKax 3 MepILoi JeKaau TpaBHA A0 MEPIIoi AeKaau YepBHs, Ha GoHi OaraTopiyHuX
MMOKA3HUKIB KJIIMATOIY: cepeaHbo000Ba Temmeparypa — 17,8+1,9 °C; CAT - 187,9+17,8 °C; CET (>
5 °C) — 135,4+20,9 °C; onagu — 14,5+18,5 mm; BBII - 61,2+11,5 %; I'TK — 1,6+2,2. JlaTu MacoBoro
MposiBY OOPOIIHMCTOI POCH Ha TPOSHAAX B YMOBaxX YpPOOEKOCHCTEM KOJHMBAJIHCh B MEXax 3 TPEThOl
JIeKaar YepBHA 10 NepIloi JeKaan BepecHs, Ha (oHi 0araTopiyHUX MOKA3HUKIB KIIMATOMY: CEPeAHbO-
nmo6oBa Temmeparypa — 20,9+4,5 °C; CAT — 213,3+44,0 °C; CET (> 5 °C) — 163,4+44,0 °C; omanu —
4,6+17,5 mm; BBIT - 64,8494 %; I'TK — 0,5+£2,1.

3a poKH JOCHIKEHb MOUIMPEHHST OOPOIIHUCTOI pocH Ha TposHAax B Mexkax P>50 % BinOyBasocs
3a YMOB KJIIMATOITy: cepemHbpoao0oBa temmeparypa — 20,0+4,3 °C; CAT - 210,5 °C; CET (> 5 °C) -
160,54 °C; omamm — 22,6+23,3 mm; BBII — 66,5+8,2 %; ['TK — 2,3+2,5; B Mmexax P<50 %: cepeanno-
nobosa Temrieparypa — 19,4+3.2 °C; CAT - 196,9 °C; CET (> 5 °C) — 145,5 °C; onamu — 9,9+13,6 mMm;
BBII - 66,5£8,2 %; I'TK — 0,61£0,8 (puc. 5).
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Puc. 5. Iunamika po3BUTKY 00pOIIHHCTOI pocH B GioueHo03ax TPosiHA Ha (oHi
rigporepmiunoro koedinienra CeisiHiHOBa 32 POKH J10CTiZKEHb.

3 METOI0 BCTAHOBJICHHS ONTUMAIBHUX TIAPOTEPMIYHAX YMOB Ta KPUTHYHHUX TOKA3HHKIB, 3a SKUX
BiJI0YBA€ThCS MOIIMPEHHS Ta PO3BUTOK MATOJIOTII, MU IIpOaHali3yBal METCOPOJIOTIYHI YMOBH IIPOSIBY
MEPIINX O3HAK Ta MACOBOTO PO3BUTKY B POKH JIOCII/DKEHB 32 Pi3HUX IMOKAa3HUKIB MOMUPEHHS. Takum
YMHOM BCTAHOBWJIU, IIIO Y POKH 3i cnaOkum nommpenHsM (P>50 %) nepini o3Haky IposBy OOpOIIHH-
CTOi pOCH BHUSBIISUIM Y TIEPIOJ 3 MEPILO] AeKaau TpaBHs 0 MEPIIol AeKaau YepBHs Ha (GoHi OaraTopiy-
HUX TIOKa3HUKIB KJIIMaTOIy: cepeiHho1000Ba Temmeparypa — 17,7+£0,6 °C; CAT — 187,817 °C; CET
(>5°C)-137,9+17,2 °C; onagu — 25,6+21,4 mm; BBIT — 60+10 %; 'TK — 2,8+2,6, a MacoBoro po3-
BUTKY IATOJIOTIsA HaOyBaja B MEpiof 3 TPEThOI ACKaAM JIUIIHS 10 TPEThOI ACKaaM CePIHs 3a Oaratopi-
YHMX [MOKA3HUKIB KIIMATONy: cepeiHbomo0oBa temmneparypa — 20,9+6,9 °C; CAT — 217,1+£66,8 °C;
CET (> 5 °C) - 167,1+£66,8 °C; onmamu — 9,6+4,9 mm; BBII — 66,5+6,6 %; I'TK — 0,87+0,6. Y poku 3a
cunbHOro nommuperus (P<50 %) mepini 03HaKH MPOSBY OOPOIIHUCTOI POCH BHSBISUIM Y IIEPiofd 3
mepioi 10 TPeThOl JAeKaaud TpaBHs Ha (OHI OaraTOpidyHMX IMOKA3HUKIB KJIIMATOIy: CepeIHbOI000Ba
temmnepatypa — 18,029 °C; CAT — 187,9+21,3 °C; CET (> 5 °C) — 132,7+26,7 °C; onagu — 3,4+3,5
mM; BBIT — 62,3+13,9 %; I'TK — 0,4+0,3, a MacoBOTO pO3BHUTKY MATOJIOTis Ha0yBaja B Iepioj 3 mep-
10T JIEKaJM CepITHS JO MEpIIoi JeKa I BepecHs 3a 0araTopivHUX MOKa3HUKIB KIIMATOITy: CEpeIHbO-
nmobosa temneparypa — 20,9+3,3 °C; CAT - 209,5+35,5 °C; CET (> 5 °C) — 159,8432,8 °C; onanu —
0,2+0,4 mm; BBIT - 63,3+6,1 %; I'TK — 0,01+0,02.

3a pe3yiabTaTaMy IMYHOJIOTI9HOI OIIHKHM CYKYITHOCTI 3pa3kiB KoJekilii poxy Rosa L. 3a ypa-
JKeHHs Sp. pannosa Lev. var. rosae Woronich B yM0oBax mpupoaHOTO (OHY 3a MIKaI0I0 OOJIiKiB
BCTaHOBUJIM, L0 COPTO3pa3KH PO3MOJiJeHI 3a MPOSIBOM cTiiikocTi Ha imyHHi (R) — 26,5 %, nmpak-
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THaHO cTiiiki (R+) — 47,1 %, cepegubocrtiiiki (S/) — 19,2 %, cupwuitasarnusi (S) — 7,2 %, npu 1bO-
My IyK€ CHPUHHATINBUX (S+) HEe BUABICHO. 32 MPOSBOM CTIHKOCTI MO0 YpakeHHS OOpOILHUC-
TOIO POCOI0 PO3MOiIN IO TpymHax BinOyBaeThCA TaK: YAWHO-TIOpHUIHI TPOSHIM TOMIISIOTHCS Ha
imyrH1 (R) — 13,3 %, npaktuaso criiiki (R+) — 26,5 %, cepennpocriiiki (S/) — 13,3 %, cupuiinsT-
nuBi (S) — 5,9 %; Butki — (R) — 7,4 %, (R+) — 16,2 %, (S/) — 4,4 %, (S) — 1,5 %; aurniticeka — (R)
- 4,5 %, (R+) — 2,9 %; dmopudynna — (R) — 1,5 %, (R+) — 1,5 %, (S/) — 1,5 %, no 3arainpHOI Ki-
JIBKOCTI JOCIIDKYBAaHHX COPTO3pPa3KiB (puc. 6).

susceptible (S)
moderately susceptible (S/)

moderately resistance (R+) R %g%g%g%gg%g%g%g%gg

resistance (R)

15 20 25 30

# popnOyHaa ¥ aHMIiAChKA  NIUICTHCTI  * YalHO-TiOpWIHA TPOSHIA

Puc. 6. Po3noain coprospaskis poay Rosa L. 3a Tunom peakuii criiikocTi
10 Sphaerotheca pannosa Lev. var. rosae Woronich.

VY mocnimKyBaHii KOJEKLii MpaKTUYHE 3HAUCHHS IS CENEKLil SK JpKepena MOJMreHHOl CTIMKOCTI 1
JUIs arpoexosorii sk ¢akTop J00OpYy BHCOKOBIPYJIEHTHHX MATOTHIIB rpuba Sp. pannosa Lev. var.
rosae Woronich Matote 50 % copTo3pa3kiB rpynu YalHO-TiOpuaHuX TposHA: ‘Black Lady’, ‘Black
Baccara’, ‘Rose Gaujard’, ‘Russkaya krasavitsa’, ‘Zolotoi Yubilei’, ‘Paradise’, ‘Blue River’,
‘Flamingo’, ‘Monarch’, ‘Emmy’, ‘Janina’, ‘Pink Paradise’, ‘Blue Parfum’, ‘Nostalgie’, ‘Norita’,
‘Piroschka’, ‘Red Magic’, ‘White Romance’, ‘Princesse de Monaco’,” Red Star’; 57,2 % Tpynu BUT-
kux TposHA: ‘Sedaja Dama’, ‘Super Hero’, ‘Wartburg’, ‘New Dawn’, ‘Flammentanz’, ‘Excelsa’,
‘Amethyste’, ‘American Pillar’, ‘Belosnezhka’, ‘Coral Dawn’, ‘Elegance’, ‘Pierre de Ronsard’, rpynu
TposiHa GuiopubyHaa: ‘Leonardo da Vinci’, ‘Aspirin Rose’, ‘Jubile du Prince de Monaco’; 80 % rpynu
AHTIIACBKUX TposHI: ‘Abraham Darby’, ‘Golden Celebration’, ‘Princess Alexandra of Kent’,
‘William Shakespeare’. IH-TEHCHBHOMY PO3BHUTKY SIK BUCOKO- TaK i HU3bKOBIPYJICHTHHUX MAaTOTEHIB, L0
MPU3BOAUTH 0 BUHUKHEHHS emi(iTOTiH, sKI MiABHLIYIOTh MIBUAKICTH (POPMYBAaHHS Ta BUHHUKHEHHS
arpecuBHEX pac cupusioTe 50 % copTo3paskiB rpymnu daitHo-TiOpunauX: ‘Julia Michel’, ‘Alexander’,
‘Dame de Coeur’, ‘Imperatrice Farah’, ‘Karen Blixen’, ‘Kardinal 85°, ‘Krymskaja noth’, ‘Roter
Stern’, ‘Victor Borge’, ‘Augusta Luise’, ‘Black Magic’, ‘Peace’, ‘Double Delight’, ‘Glorious’, ‘Prima
Ballerina’, ‘Lady Rose’, ‘Rose Giardino di Boboli’, ‘Valentino’, ‘Pink Intuition’, ‘Red Star’, 42,8 %
COPTO3pa3KiB TPyNu BUTKHUX TPOsSHA: ‘New dreams’, ‘Polka Babochka’, ‘Dorothy Perkins’, ‘Devich'ji
Grezy’, ‘Krasnyj Majak’, ‘Krymskije Zori’, ‘Polka’, ‘New Dawn’, ‘Rosarium Uetersen’, 20 % rpynu
aHTMHCBKUX TposiHA: ‘Jubilee Celebration’.

VYc¢i BunpoOyBaHi HpernapaTd CTPUMYBaIM IHTEHCHBHICTh PO3BUTKY IATOJIOTIi 3yMOBICHOI Sp.
pannosa Lev. var. rosae Woronich. (puc. 7, tabmn. 1). [lokasHUK eeKTUBHOCTI JOCTiIKyBaHUX 010-
MpenapariB 3a BereTaliiiHUi mepio] NpeAcTaBHUKIB pony Rosa L. ctanoBuB y Mexax Bin 21,5 mo
60,5 %. HaiiGinpii moka3HUKH €EeKTUBHOCTI Oy y BapiaHTax 3a CyMICHOI'O 3aCTOCYBaHHs OioIl-
pemapariB Tpuxonepmid bT+[Inaupuz BT (1:1) Ta Tpuxomepmin bT+I"ayncun BT (1:1) mo 60,5 %,
Tpuxoncun — 59,3 %, [lnanpus BT, I'ayncun BT mo 54,6 %, BinmoBigHo. HaiimMeHII MOKa3HUKU
edekTHBHOCTI Oynu y BapianTax: baktodit BT — 29,7 %, Tpuxonepmin BT - 27,9 %, ®itocnopin
BT -21,5 %.
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3a poKH JOCHiKEeHb BCTAHOBWIIH, 110 OiompenapaTy Majiu Oilblry eeKTHBHICTD y a3y iHTeHCH-
BHOTO POCTY IaroHIiB Ta JIUCTS B cepemHboMy 52 % (Bim 21,7 mo 72,3 %). Y mo dazy HaiOinbmmit
MMOKa3HUK e(eKTUBHOCTI 3a0e3rmeuyBaiu BapiaHTH 3 KomOiHaiieo Tpuxomepmin BT+[lnanpuz BT
(1:1) Ta Tpuxomepmin BT+l ayncun BT (1:1) — 72,3 %, a Takox Gionpenapatu: Tpuxoncun — 69,8 %,

layncun BT - 63,8 %, [Inanpus BT — 61,5 %.

Tabmuns 10 — EdexTuBHicTh 3acTOCyBaHHS 0i010TiYHEX NpenapaTiB Bif 30y/THHKA GOPOIHUCTOI POCH TPOSIH/
(cepenne 3a 2015-2016 pp.).

Po3Butok Ta mommpeHHs Sp. pannosa Lev. var. rosae
Bapias 0. Tpernaparusia Gop- | Hopma |— Woronich.u B pi3Hi ¢asu BererauiitHoro nepioxny, % 3a Becb Hep_ion
pnin Ma, THTp JKHTTe3aT- |BHecenns,| [HTCHCHBHHIT picT 6yTonizartiz R — Bererarii
y HUX KITHH n/ra [aroHiB Ta JIUCTS
P, % E, % P, % E, % P,% |E,%| P,% |E, %
KonTpons - - 0,83+0,4 - 10,1+0,8 - 14,8426 | - | 8,645,8 -
Eranon Bopnoceka cyminr 1% 0,53+0,3 36,2 | 7,4+1,8 | 26,7 | 11,5£3,8 | 22,3 | 6,5+4,5 | 244
B.C. Ps. fluorescens
ITnanpu3 BT 5. 109 KYO/or® 5 0,32+0,15 | 61,5 3,624 | 644 | 7,8%4,6 |47,3|3,943,1 | 54,6
B.C. Ps. aureofaciens
Tayncun BT 5. 109 KYO/ort® 5 0,3+0,17 | 63,8 | 3,9£2,6 | 614 | 7,6%4,5 48,6 3,9£29 | 54,6
. B.C. Bacillus subtilis
Bakrodir BT 7. 109 KYO/er® 3 0,55+0,25 | 33,7 | 6,8+2,6 | 32,7 | 10,8+3,1 | 27 |6,05+4,3| 29,7
dirocnopin B.C. Bacillus subtilis
ET 7. 109 KYO/er 3 0,65+0,27 | 21,7 | 7,6%2,1 | 24,8 | 12,0+£3,7 | 18,9 |6,75+4,7| 21,5
TouxoxepMis B.C. Trichoderma
Bg AP viride 3 0,530,225 | 362 | 7,041,8 | 30,7 | 10,943.8 | 264 | 6,2+4.3 | 27,9
2 - 109 KYO/em®
Pseudomonas ta
Tpuxorcur Trichoderma 3 0,25+0,18 | 69,8 3,442,1 | 66,4 | 6,8+4,3 | 54 | 3,5+2,7 | 59,3
6-109 KYO/em®
Tpuxonepmin
BT + [Inanpus criBBigHomenus 1:1 0,23+0,18 | 72,3 | 3,35+2,3 | 66,8 | 6,7+4,6 |54,7| 3,4+2,7 | 60,5
BT
Tpuxoaepmin
BT + layncun criBBigHomenHs 1:1 0,23+0,18 | 72,3 3,442,3 | 66,4 | 6,5+4,4 |56,1 | 3,4+2,6 | 60,5
BT
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Y Mipy pO3BUTKY IAaTOJOTIi iHTEHCHBHICTD ITIpemapatiB 3MiHIOBaJIacs, Tak y a3y IBITIHHA e(dek-
TUBHICTH 3MeHIIMnacs Ha 17,6 % y Bapianti Tpuxonepmin BT+ ITnanpus BT (1:1), Ha 16,2 % — Tpu-
xonepmin bT+l'ayncun BT (1:1), na 15,8 % — Tpuxomncus, Ha 15,2 % — l'aynicun BT, Ha 14,2 % -
[Tnanpus BT Ta in. (Tabdmn. 1).

B npoueci mociimkeHs BCTAaHOBWIIN, IO BC1 COPTO3PA3KH Pi3HUX TPYI TPOSHA Y BapiaHTax 3 BU-
KOpPHUCTaHHAM OiomperapaTiB Maau Oe3MepepBHUN Mepio ] IBITIHHS 3 TIEPIIO]l JeKaad YepBHS 0 Ha-
CTaHHS TPUMOPO3KiB, HA BIJIMiHY BiJl KOHTPOJIHHOTO BapiaHTa, JI¢ BiIMiYaliy J1Ba TIEPiOAU IIBITIHHS 3
pO3puBOM 2—5 THXKHI. TakuM YUHOM, OlompenapaTd Mops 13 3aXMCHOIO €0 BiJl OOPOLIHUCTOI pocH
BUSIBIISTM PICTCTUMYJIIOIOY] BIACTUBOCTI HAa POCIIMHU TPOSHA.

BucHoBku. Y pe3ynbraTi BUBUeHHS e()eKTUBHOCTI 3aCTOCYBaHHs OiolpenapaTiB Bil O0pOLIIHUCTOT
POCH TPOSIHI BCTAHOBWIIM: OlompenapaT CTPUMYIOTh PO3BUTOK ATOJIOTIT 3yMOBIICHOI 30y THUKOM Sp.
pannosa Lev. var. rosae Woronich., a caMe TIOKa3HUK YpaKeHHS y COPTO3pa3KiB YaiHO-Ti0puIHUX
TpostHA ‘Emmy ‘y BapiaHTax IOCTIHKEHb MaB TOMMPEHHsS Ha 7,7 %; Butkux ‘Polka Babochka’ — 1,3 %,
¢nopubynna — ‘Jubile du Prince de Monaco’ — 3,3 % Ta aHrmiiiceki TposiHau ‘Princess Alexandra of
Kent’ — 5,5 % MeHIe Hix y KOHTpoJIi (0e3 00po0iTKy).

HatiBuiy eeKTHBHICTh Bil OOpOIIHHCTOI POCH, SAKY 3YMOBIIOE Sp. pannosa Lev. var. rosae
Woronich. Ha u4aiiHO-TiOpuIHNX TposHAaxXx copry Emmy wMaioTe mnpenapatu TpuxomepmiH
bT+I'ayncun BT (1:1) — 79 %, Tpuxonepmin bE+IInanpu3 BT (1:1) — 75,7 %, Tpuxoncun — 69 %,
[Mnanpuz BT -53,4 %, l'ayncun BT — 50,5 %; na mnetuctux tposunax Polka Babochka — [1nanpus
BT, 'ayncun BT — 51 %, Tpuxoncun, Tpuxonepmin bT+IInanpus BT (1:1) — 50 %, Tpuxoxepmin BT
+layncun BT (1:1) — 48,2 %; rpymm dnopudynna Jubile du Prince de Monaco — Tpuxoncur — 49 %,
Tpuxonepmin BT+I"ayncun BT (1:1) — 47 %; rpynu anrmiiceKi TpostHOU Princess Alexandra of Kent
— T'ayncun BT, Ilmampu3 BT, Tpuxorcun, Tpuxomepmin BbT+Iaymcun BT (1:1), Tpuxomepmin
bT+IInanpu3 BT (1:1) — 100 %.
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PacnpocTpaHeHne U pa3BUTHE MYYHHUCTOI pockl po3 (Sphaerotheca pannosa Lev. var. rosae Woronich.) u Mmepsi
3alMThHI OT Hee B YCJ0BHAX ypOo3kocucTeM Jlecoctenn YKpanHsbl

A.B. Mapuenko

B ycnoBusix yp6oskocucrem Jlecocrenn YKpawHBI Ha po3axX CPEAHETOIOBOE PACHpPOCTPAHEHUE MYIHHUCTOH POCHI Sp.
pannosa Lev. var. rosae Woronich. cocrasnser 39,4+12,6 %, KOTOpoe NMPOUCXOIMIO MPH CPEIHECYTOUHON TeMIepaType
Bo3ayxa 19,6x1,6 ° C, xonuuectBa ocankos — 16,3+6,8 mm, BBII — 66,4+2.8 %, 'TK — 1,4+0,9. [1o pe3ynpTaTaM HUMMYHOJIO-
THYECKOIl OLIEHKU COBOKYITHOCTH 00pa3loB KoJUIeKIMU poaa Rosa L. mo nopaxenuto Sp. pannosa Lev. var. rosae Woronich
pacrpeneneHsl o MPOsSBICHUIO yCTOHYMBOCTH Ha UMMYHHBIE (R) — 26,5 %, npaktudyecku ycroituussle (R+) — 47,1 %, cpen-
Hecroiikue (S/) — 19,2 %, Bocnpuumuussl (S) — 7,2 %, npu ’TOM 0Y€Hb BOCIIPUUMYMBBLIX (S+) HE BbIsIBIEHO. Bhleneno cop-
TO0OpA3IBl PO3 KOTOPHIE UMEIOT IPAKTHUECKOE 3HAYEHHE KaK MCTOYHUKH IIOJIMTCHHOH yCTOHYMBOCTH MPOTHB Sp. pannosa
Lev. var. rosae Woronich. 3¢ (QeKkTHBHBIMI OT MyYHHCTOH POCHI HA YaiHO-THOPUAHBIX po3ax copTa ‘Emmy’ SBISIOTCS TIpe-
napatsl Tpuxoxepmun bT+T"ayncun BT (1:1) — 79 %, Tpuxonepmun BT+ITnanpus BT (1:1) — 75,7 %, Tpuxoncun — 69 %,
[Tnanpu3 BT 53,4 %, l'ayncun BT — 50,5 %; Ha Betomuxcs 'Polka Babochka’ — Ilnanpu3s BT, I'ayncun BT — 51 %, Tpuxon-
cuH, Tpuxomepmun bT+IInanpus BT (1:1) — 50 %, Tpuxonepmun bT+I"ayncun BT (1:1) — 48,2 %; ¢pnopubynaa 'Jubile du
Prince de Monaco " — Tpuxoncut — 49 %, TpuxonepmuH BT + I'ayncun BT (1: 1) — 47 %; aurnuiickux "Princess Alexandra
of Kent’ — I'aynicun BT, [Inanpus BT, Tpuxoncun, Tpuxogepmun bT+T"ayncun BT (1:1), Tpuxonepmun bT+IInanpus BT
(1:1) — 100 %. Oxonorugecku 6ezomacHsle nmpenapatsl Tpuxonepmul bT, I'ayncun BT, [Inanpus BT, Tpuxoncun nocrarou-
HO 3¢ exTuBHEIE OT Sp. pannosa Lev. var. rosae Woronich., 9T0 JaeT BO3MOXHOCTb UCIIOIb30BATh UX B YCIOBHUIX YpOOIKO-
cucreM Jlecoctenu YKpauHbI AT 3aIIUTHOTO U (PUTOCTUMYJIHPYIOMIETro NeHCTBHS Ha pPO3ax.

KnroueBble cioBa: ypooskocuctemsl, Rosa L., Sphaerotheca pannosa Lev. var. rosae Woronich., pacnpocTtpanenue,
MIOJINTEHHAsl YCTOIYNBOCTD, OMoNpenaparsl, 3 QEeKTHBHOCTb.

Distribution and development of roses powdery mildew (Sphaerotheca pannosa Lev. var. rosae Woronich.) under
urban ecosystems of the Ukrainian Forest-Steppe and the control measures

A. Marchenko

According to the years of research on roses in the urban ecosystems of the Forest-Steppe of Ukraine, spreading powdery
mildew caused by the pathogen Sp. pannosa Lev. var. rosae Woronich. is 39.4 + 12.6 % for the intensity of — 2.8 + 1.0 for the
average air temperature 19.6 + 1.6 °C, precipitation — 16.3 £ 6.8 mm ARH - 66.4 + 2,8 %, HTC — 1.4 £ 0.9. The first signs of
powdery mildew on roses in the urban ecosystems was observed from the first decade of May to early June under average
daily temperature of 17.8 + 1.9 °C; precipitation — 14.5 = 18.5 mm; ARH - 61,2 + 11,5 %; HTC — 1,6 £+ 2,2; mass manifesta-
tion of the disease was observed from the third decade of June to early September for the average daily temperature of
20.9 4.5 °C; precipitation — 4.6 = 17.5 mm; ARH — 64.8 £ 9.4 %; HTC — 0.5 £ 2.1. Two waves of development and spread
of powdery mildew on roses were found out under conditions of urban ecosystems of the Forest-Steppe, namely spring-
summer (May to July) and summer-autumn (August to October). Also, the rates of development in the summer-fall wave
were 47.9 + 15.6 %, with the intensity of 3.5 £ 1.0 point, which is 15 % or1.2 times higher than in spring and summer, re-
spectively. Spring-summer roses mildew growth was observed under average air temperature of 20.2 + 0.9 °C, precipitation —
22.3 £ 1.8 mm ARH - 65.6 £ 1.8 %, HTC - 1.8 + (.5; summer-autumn — 18.4 + 3.9 °C, precipitation — 9.5 + 14.8 mm, ARH
-67.1+78 %, HTC-1.0+1.9.

According to the results of immunological assessment Rosa L. collection samples infested with Sp. pannosa Lev. var.
rosae Woronich were grouped by their resistance stability into immune (R) — 26.5 %, virtually stable (R +) — 47.1 %, medium
stable (S /) — 19.2 %, susceptible (S) — 7.2 %, while highly susceptible (S +) were found. The flowers were grouped by ex-
pression of their resistance to: tea-hybrid roses are divided into immune (R) — 13.3 %, virtually stable (R +) — 26.5 %, medi-
um stable (S /) — 13.3 % susceptible (S) — 5.9 %; climbing — (R) —= 7.4 %, (R +) - 16.2 %, (S /) — 4.4 %, (S) — 1.5 %; English —
(R)-4.5 %, (R +) — 2.9 %; floribunda — (R) = 1.5 %, (R +) — 1.5 %, (S /) — 1.5 % of the total number of investigated samples.
In the studied collection of practical importance for selection as a source of polygenic stability and in agroecology as a factor
of the selection of high virulent pathological types of Sp. pannosa Lev. var. rosae Woronich fungi, are 20 sort samples of tea-
hybrid roses group, 3 — floribunda roses group, 4 — English roses a group. 20 sort samples of tea-hybrid group, 9 — of climb-
ing roses group and 1 — of English roses group contribute to intensive development of both high- and low virulent pathogen
that causes epiphytoties that increase the rate of formation and the emergence of aggressive races.

Our research on studying the efficiency of applying biological substances for powdery mildew of roses reveal: biological
substances hinder the development of the pathology caused by the Sp. pannosa Lev. var. rosae Woronich. pathogen, in par-
ticular, the rates of tea-hybrid 'Emmy’ rose sort samples infestation with in the research variants spread in 7.7 % of flowers; in
climbing 'Polka Babochka' — by 1.3 %, floribunda 'Jubile du Prince de Monaco' — by 3.3 % and in English Rose 'Princess
Alexandra of Kent' by 5.5 % less than in the control (without treatment).

The average performance of the studied biological products for the growing season of the genus Rosa L. was 50.8 + 24.5 %,
with the highest protective effect for Tryhodermin BT BT + Haupsyn (1: 1) — 68.5 £ 22.2 %, Tryhodermin BT BT + Planryz
(1:1) = 67.4 £ 22.3 %, Tryhopsyn — 67 = 20.6 %, BT Planryz — 62.3 + 21,9 %, BT Haupsyn — 61.1 + 22.7 %. The highest
efficiency against powdery mildew, caused by Sp. pannosa Lev. var. rosae Woronich. on the Tea-Hybrid roses of 'Emmy'
class have pr Tryhodermin BT BT + Haupsyn (1:1) — 79 %, Tryhodermin Planryz BE + BT (1:1) — 75.7 %, Tryhopsyn —
69 % -53, BT Planryz 4 %, Haupsyn BT — 50.5 %; on climbing roses Polka Babochka' — Planryz BT BT Haupsyn — 51 %
Tryhopsyn, Tryhodermin Planryz + BT BT (1:1) — 50 % + Haupsyn Tryhodermin BT BT (1:1) — 48.2 %; group floribunda
'Jubile du Prince de Monaco' — Tryhopsyn — 49 % + Haupsyn Tryhodermin BT BT (1:1) — 47 %; Group English Rose "Prin-
cess Alexandra of Kent' — Haupsyn BT BT Planryz, Tryhopsyn, Tryhodermin BT BT + Haupsyn (1:1) + Planryz Tryhoder-
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min BT BT (1:1) — 100 %. The combination of Tryhodermin BT and BT + Haupsyn Tryhodermin BT BT + Planryz at the
ratio of 1: 1 and the application of 3 liters/ha — 48.2 % and insectfungicide with growth stimulating action of Tryhopsyn (3
1/ha) have the highest effectiveness rates (over 50 %) in protecting against powdery mildew on roses of all the investigated
sort samples of different groups. Environmentally safe drugs Tryhodermin BT, Haupsyn BT, BT Planryz, Tryhopsyn are
effective against Sphaerotheca pannosa Lev. var. rosae Woronich., which makes it possible to use them under coditions of
urban ecosystems of the Forest-Steppes of Ukraine for the defense and phyfitostimulating effect on roses.

Key words: urban ecosystems, Rosa L., Sphaerotheca pannosa Lev. var. rosae Woronich., spread, polygenic stability,
biopreparations, efficiency.
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THE ANTIMICROBIAL ACTIVITY OF ETHANOLIC EXTRACT OBTAINED
FROM LEAVES OF COELOGYNE BRACHYPTERA RCHB. F. (ORCHIDACEAE)

B ocranni poku 0ys0 31iiiCHEHO CKPHHIHT 0araTb0X BHIIB JiKapCHKUX POCIHUH IOJ0 MPOTUMIKPOOHOI akTUBHOCTI. B
pe3yibTaTi MpOBEACHHX NOCHIMKEeHb Oyl BUSBICHI NMPOTHMIKPOOHI BIACTHUBOCTI 0araTboX BHIIB OpPXiJHUX, Y T.4. 1
Coelogyne spp. BUCBITIICHO OCIIIJDKEHHS 1010 BUBUCHHS aHTUMIKPOOHOT aKTMBHOCTI €TaHOJIBHOTO €KCTPAaKTY, OTPUMAHOIO
3 muctst Coelogyne brachyptera, mono cneundiunux rpamno3utuBuux (Staphylococcus aureus ATCC 25923 i nokansHo
BUJIUICHUI METUIMITIH-PE3UCTEHTHHH 1ITaM S. aureus) 1 rpaMHeraTuBHUX Oakrepiit (Pseudomonas aeruginosa ATCC 27853,
JIOKAJILHO BUALTEHHMH mrTaMm Pseudomonas aeruginosa, sSIKMi Mpomykye Mmerano-Oera-nmaktamasu (MPL), Escherichia coli
ATCC 25922, nokaneHo BuaineHudl mram Salmonella enteriditis). OTpumaHi pe3ynbTaTH CBiUaTh, IO C€TAHOJIBHUIA EKCT-
paxt mucts C. brachyptera Ity)xe aKTHBHHI II0JI0 TPAaMIIO3UTHBHHX OakTepianbHuX mramiB (20 MM — niaMeTp iHriOyBaHHS
30HHU POCTY AJIs S. aureus i 26,5 MM — 711 METHLIWITIH-PE3UCTEHTHOTO S. aureus) i MOMIPHO aKTHBHHU 100 IPAMHETaTHBHUX
Mikpoopraui3mis (18,2 mm — s E. coli, 16,5 mm — mis P. aeruginosa i 18,3 mm — st (MBL) P. aeruginosa, 14,8 MM — st
S. enteriditis). OTe, Halle JOCIIHKEHHS MiATBEPAXKY€E BUCOKY aHTHMIKPOOHY aKTHBHICTh €TaHOJIBHOTO €KCTPAKTY, OTpUMa-
Horo 3 yucts C. brachyptera. I'pamno3utuBHi mramu (S. aureus i METHLIIIH-PE3UCTCHTHUH S. aureus) BASBUINCS OiTbII
CIPUHHATINBUMH, TOPIBHSHO 3 I'paMHETaTHBHUMH IITaMaMH, JI0 BIUIMBY €TaHOJBHHUX eKCTpakTiB jucts C. brachyptera.
Kpim Toro, ekctpakr jucts C. brachyptera cripaBisiB CHIBHHUHN IHTiOyroUnit BIUTHB HA S. aureus i METUIMIIIH-PE3UCTCHTHUIT
S. aureus. TakuM YMHOM, MOJANBIII 3yCHJUIS MAalOTh OYTH CIIPSIMOBaHI Ha BHUSBICHHS aKTHBHUX PEYOBHH, IO MICTATHCS B
pocimaHEX exctpakTtax C. brachyptera, 1 X hapMakoJIOTiUHE TOCIIHKCHHS.

Kurouosi cnoBa: Coelogyne brachyptera, miucTsi, eKCTpakT, aHTHOAKTepiaibHa aKTUBHICTh, AUCKO-AU(y3iiHUI MeTOI.

Introduction. Orchidaceae are one of the largest and more diverse family of flowering plants with
approximately 25,000 species in 736 genera currently recognized [7]. Orchids widely distributed in
various types of habitats as epiphytes, lithophytes or terrestrials, have been used all over the world in
traditional healing and treatment system of a number of diseases [9, 12]. Until recently many orchids
species were screened and plants with high bioactive compounds were identified, whereby it was
found that medicinal orchids mainly are encompassed by the next genera: Calanthe, Coelogyne, Cym-
bidium, Cypipedium, Dendrobium, Ephemerantha, Eria, Galeola, Gastrodia, Gymnadenia, Habenaria,
Ludisia, Luisia, Nevilia, and Thunia [16]. Unfortunately, many of these orchids have become increas-
ingly rare due to over-collection as ornamental and medicinal plants.

Up to now a wide range of chemical compounds have been isolated from various orchids including
alkaloids, bibenzyl derivatives, flavonoids, phenanthrenes and terpenoids [15]. There are some evi-
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dences that extracts and metabolites of these plants, particularly those from flowers, steam and leaves,
possess a wide range of useful pharmacological activities, i.e. diuretic, antirheumatic, anti-
inflammatory, anticarcinogenic, hypoglycemic activities, antimicrobial, anticonvulsive, relaxation,
neuroprotective and antivirus to treat different diseases and ailments including tuberculosis, paralysis,
stomach disorders, chest pain, arthritis, syphilis, jaundice, cholera, leucoderma, diarrhea, muscular
pain, blood dysentery, hepatitis, dyspepsia, bone fractures, rheumatism, asthma, malaria, earache, sex-
ually transmitted diseases, wounds etc. [13, 15].

A number of medicinal orchids have been screened for antimicrobial activity against Gram-
positive and Gram-negative bacteria in recent years [15]. As a result, many scientists have reported
antimicrobial properties of various orchid species, including Coelogyne spp. [3-6, 8, 10, 14, 17, 18].

Therefore, we conducted a study aimed to investigate the antibacterial effects of ethanolic extract
obtained from leaves of Coelogyne brachyptera Rchb.f. leaves against specific Gram-positive (Staphy-
lococcus aureus ATCC 25923 and methicillin-resistant S. aureus locally isolated) and Gram-negative
bacteria (Pseudomonas aeruginosa ATCC 27853, metallo-beta-lactamases (MBL) Pseudomonas aeru-
ginosa locally isolated, Escherichia coli ATCC 25922, Salmonella enteriditis locally isolated).

Materials and methods. Collection of Plant Materials. Coelogyne brachyptera is an epiphytic
species, endemic for Indo-China, occurring in evergreen montane and highland forests on acidic sub-
strates at elevation between 1000-2500 m a.s.l. [1] (Figs 1, 2).

7
5

A B
Fig. 1. Coelogyne brachyptera plants, cultivated M.M. Gryshko National Botanical Garden glasshouses:
a) growth habit; b) 5-7-flowered inflorescence, arising on a mature pseudobulb.

A B

Fig. 2. Reproductive structures of Coelogyne brachyptera flower: close-up of the flower;
b) labellum; ¢) gynostemium, pollinia are covered by operculum. Abbreviations :
op — operculum; rst — rostellum; ss — stigmatic surface.
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Preparation of Plant Extracts. The leaves of C. brachyptera plant cultivated under glasshouse
conditions were sampled at M.M. Gryshko National Botanical Garden, National Academy of Science
of Ukraine. Since 1999 the whole collection of tropical and subtropical plants (including orchids) has
the status of a National Heritage Collection of Ukraine. Besides that, NBG collection of tropical or-
chids was registered at the Administrative Organ of CITES in Ukraine (Ministry of Environment, reg-
istration No. 6939/19/1-10 of 23 June 2004). The collected leaves were brought into the laboratory for
antimicrobial studies. Freshly crushed leaves were washed, weighted, and homogenized in 96 % etha-
nol in the (leaves to solvent) ratio of 1:10 (w/v) at room temperature. The extract was then filtered and
investigated for antimicrobial activity.

Determination of antibacterial activity of plant extracts by the disk diffusion method. The extract
obtained from C. brachyptera was screened for antimicrobial activity using disc diffusion methods [2].
Gram-negative bacteria Pseudomonas aeruginosa ATCC 27853, metallo-beta-lactamases (ML)
Pseudomonas aeruginosa locally isolated, Escherichia coli ATCC 25922, Salmonella enteriditis local-
ly isolated, as well as Gram-positive bacterium Staphylococcus aureus (ATCC 25923) and methicillin-
resistant S. aureus locally isolated were used as test organisms. Antimicrobial activity of crude extract
of the plant sample was evaluated by the paper disc diffusion method. The antimicrobial activities of
the extract tested were evaluated at the end of the inoculated period by measuring the inhibition zone
diameter around each paper disc in millimeters. Zone diameters were determined.

Statistical analysis. All statistical calculation was performed on separate data from each bacterial
strains [19]. All statistical calculation was performed on separate data from each individual with
STATISTICA 8.0 (StatSoft, Poland). The following zone diameter criteria were used to assign suscep-
tibility or resistance of bacteria to the phytochemicals tested: Susceptible (S) > 15 mm, Intermediate
(I) = 11-14 mm, and Resistant (R) < 10 mm [11].

Results. The results of antimicrobial activity of ethanolic extract obtained from C. brachyptera
leaves are presented in Figs 3 and 4.
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Fig.3. Inhibition zone diameters produced by the leaf ethanolic extract of
C. brachyptera against Gram-positive and Gram-negative bacteria, M+m, n=6.

Our results showed that the ethanolic extract of C. brachyptera leaves showed strong activity
against the Gram-positive bacterial strains (20 mm diameter of inhibition zone for S. aureus and 26.5
mm for meticillin-resistant S. aureus), and moderate activity against the Gram-negative bacteria (18.2
mm for E. coli, 16.5 mm for P. aeruginosa and 18.3 mm for (MBL) P. aeruginosa, and 14.8 mm for S.
enteriditis) (Figs 3 and 4).
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C D

Fig. 4. Antimicrobial activity of ethanolic extract obtained from the leaves of C. brachyptera against Gram-negative
bacteria — E. coli ATCC 25922 (A), Salmonella enteriditis locally isolated (B), Pseudomonas aeruginosa ATCC 27853
(C), metallo-beta-lactamases (MBL)-positive Pseudomonas aeruginosa locally isolated (D).

Our results showed that the ethanolic extract of C. brachyptera leaves showed strong activity
against the Gram-positive bacterial strains (20 mm diameter of inhibition zone for S. aureus and
26.5 mm for meticillin-resistant S. aureus), and moderate activity against the Gram-negative bacteria
(18.2 mm for E. coli, 16.5 mm for P. aeruginosa and 18.3 mm for (MBL) P. aeruginosa, and 14.8 mm
for S. enteriditis) (Figs 3 and 4).

Discussion. In the present study, it was found that ethanolic extract obtained from the leaves of
C. brachyptera showed antibacterial activity against Gram-positive and Gram-negative bacteria. It
should be noted that ethanolic extract of C. brachyptera has displayed strong inhibitory activity
against Gram-positive bacterial strains (S. aureus and meticillin-resistant S. aureus).

Our observations are in well agreement with the reports by several workers who have investigated
antimicrobial properties of various orchid species previously and validate the findings that the pres-
ence of alkaloid in orchid may be the reason for this efficacy. Alkaloids are nitrogenous organic heter-
ocyclic molecules that have pharmacological effects on humans and other animals. They are secondary
metabolites of plants and the well-known alkaloids include strychnine, morphine, codeine, nicotine,
atropine, cocaine, quinine, methamphetamine, reserpine, caffeine and theophylline. As it was shown
previously, 214 orchid species in 64 genera contain 0.1 % or more alkaloids. The phytochemical anal-
ysis shows the presence of alkaloids, carbohydrates, glycosides, saponins, terpenoids, steroids, flavo-
noids, phenolic compounds, protein, phytosterol, tannins and phlobatannins in ethanol extract [14].

In addition, our finding appears to be consistent with the results of a study by Sahaya and co-
workers (2013), who demonstrated antibacterial activity of the leaf extracts of Coelogyne nervosa,
other species from Coelogyne genus [14]. Of the five microbes tested (Pseudomonas aeruginosa, En-
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terococcus facealis, Bacillus subtilis, Salmonella enteria, Corynebacteria spp.) all the microbes were
susceptible to the leaf extract of C. nervosa which includes three Gram-positive bacteria (E. facealis,
B. subtilis, Corynebacteria spp.) and two Gram-negative bacteria (P. aeruginosa and S. enteria). Fur-
thermore, the ethanolic extract of C. nervosa showed the maximum zone of inhibition against the bac-
teria P. aeruginosa (15 mm) followed by E. facealis (14.3 mm) and S. enteria (12 mm), whereas
B. subtilis, Corynebacteria spp. had 11 and 9 mm zone, respectively [14].

In our previous study [3-6, 8, 17, 18], we have reinforced the assumption that Coelogyne species
could be potential resource of antibacterial or antifungal agents. We have determined antifungal poten-
tial of eleven species of orchids, namely Coelogyne viscosa Lindl., C. cristata Lindl., C. lawrenceana
Rolfe, C. pandurata Lindl., C. assamica Linden & Rchb.f., C. fimbriata Lindl., C. ovalis Lindl.,
C. asperata Lindl., C. speciosa (Blume) Lindl., C. tomentosa Lindl., and C. brachyptera Rchb.f.
against Candida albicans. Ethanolic orchid extracts resulted in considerable suppression of growth of
C. albicans. On the basis of these results, it was concluded that the orchid extracts from various spe-
cies of Coelogyne genus displayed varied antifungal potency. It is interesting to note, that among or-
chids selected, marked antifungal efficacy was observed in case of C. speciosa (mean diameter of in-
hibition zones was 19.7 mm), C. ovalis (18.2 mm), C. brachyptera (17.2 mm), and C. assamica (17.1 mm).
On the other hand, extract of C. cristata displayed least inhibitory activity against test fungus (mean
diameter of inhibition zones was 14.0 mm). Orchids were shown to exhibit antifungal activity against
a variety of mold species. Likewise, our results showed that different extracts of epiphytic orchids
from Coelogyne genus have potent antifungal properties against Candida albicans. Antifungal activi-
ties shown by C. speciosa, C. ovalis, C. brachyptera, and C. assamica extracts were most active then
other extracts [18]. Moreover, ethanolic orchid leaf extracts resulted in considerable suppression of
growth of S. aureus. Consequently, the orchid extracts from various species of Coelogyne genus dis-
played varied antimicrobial potency. Among orchids selected, marked antimicrobial efficacy was ob-
served for C. cristata (mean diameter of inhibition zones was 27.5 mm), C. tomentosa (26 mm),
C. lawrenceana (26 mm), C. brachyptera (26 mm), C. viscosa (25.5 mm), C. pandurata (24.5 mm),
and C. fimbriata (24 mm). Thus, our results showed that different extracts of epiphytic orchids from
Coelogyne genus have potent antimicrobial properties against S. aureus strain [17].

We also determined antibacterial and antifungal potential of ethanolic extract of C. cristata leaves
against Gram-positive (S. aureus) and Gram-negative (P. aeruginosa and E. coli) bacterial strains [8]. All
microorganisms tested were susceptible to the leaf extract of C. cristata. According to our observation, ex-
tract of C. cristata displayed the least inhibitory activity against test fungus (mean diameter of inhibition
zones was 14.0 mm). Our results showed that the ethanolic extract of C. cristata leaves exhibited strong
activity against the Gram-positive bacterial strain (27 mm of inhibition zone diameter for S. aureus), and
moderate activity against the Gram-negative bacteria (13 mm for E. coli). P. aeruginosa appeared to be less
sensitive to the extract (the inhibition zone was 10 mm). Consequently, we conclude that ethanolic extract
of C. cristata leaves has potent antimicrobial activity against S. aureus [8].

The ethanolic extract of C. ovalis leaves showed strong activity against S. aureus (27 mm of inhi-
bition zone diameter), while ethanolic extract from pseudobulbs revealed less activity (22 mm). Meth-
anolic and ethyl acetate extracts obtained from C. ovalis leaves also showed appreciable antimicrobial
activity (32 mm and 35 mm, respectively), whereas those extracts from pseudobulbs revealed no anti-
bacterial activity against S. aureus [3]. Our study has shown that ethanolic extracts from leaves and
pseudobulbs of C. fomentosa exhibited strong activity against S. aureus (diameters of inhibition zone
were 29 mm and 30 mm, respectively), while methanolic extract from leaves and pseudobulbs re-
vealed less profound activity (18 mm and 10 mm, respectively). Moreover, it has been observed that
ethyl acetate extract obtained from C. tomentosa pseudobulbs also showed appreciable antimicrobial
activity (25 mm), while those extracts from the leaves, as well as hexane and dichloromethane extracts
both from the leaves and pseudobulbs revealed no antibacterial activity against S. aureus. Hence, the
overall results of the our investigation provide evidence that the crude extracts obtained from leaves
and pseudobulbs of C. tomentosa could be considered as promising natural antimicrobial products [4].
The ethanolic extract from leaves and pseudobulbs of C. huettneriana exhibited strong activity against
E. coli (diameters of inhibition zone were 28 mm and 13 mm, respectively), while others extracts from
leaves and pseudobulbs revealed minimum activity. Similarly, it has been observed that ethanolic ex-
tract obtained from leaves and pseudobulbs also showed appreciable antimicrobial activity against S.
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aureus (19.5 mm and 21 mm, respectively), while those extracts in ethyl acetate, hexane and di-
chloromethane both from the leaves and pseudobulbs of C. huettneriana revealed no antibacterial ac-
tivity against S. aureus [5].

Conclusions. Thus, the present study revealed the good antimicrobial activities of ethanolic ex-
tract obtained from leaves of C. brachyptera. Yet, this research illustrates that a Gram-positive bacte-
rium was more susceptible to the ethanolic leaf extracts of C. brachyptera as compared to Gram-
negative bacteria. Beside, extract of C. brachyptera leaves has displayed strong inhibitory effect
against S. aureus and meticillin-resistant S. aureus. Therefore, the findings of the present study sup-
port the suggestion that Coelogyne plants could be considered as a rich source of various bioactive
compounds with antimicrobial potency. To conclude, further work is required to find out the active
substances from C. brachyptera plant extracts and to carry out pharmacological studies.
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AHTHMHKPOOHAsI AKTHBHOCTH 3TAHOJBbHOT0 IKCTPAKTA, MOJIy4eHHOro u3 jctheB Coelogyne brachyptera Rchb. f.
(Orchidaceae)

JL.U. Bywon, I''M. Tkadenko, 3. Ocanosckuii, JI.A. Kopaiabckas, A.I'. 'npenko

B nocneane roap! ObIT OCYIIECTBICH CKPUHUHT MHOTHX BHJIOB JICKAPCTBEHHBIX PACTCHUH B OTHOIICHUH IPOTHBOMHK-
po6HoIt akTUBHOCTH. B pesynbTare mpoBeJeHHBIX HCCIEIOBaHUI OBUIM BBISBIEHBI MPOTHBOMUKPOOHBIE CBOMCTBA MHOTHX
BUJIOB OPXHUIHBIX, B T.4. U Coelogyne spp. OCBelIEHO HCCIEOBAHNUS 110 U3YUEHUIO aHTUMHKPOOHON aKTHBHOCTH 3TaHOJBHO-
ro 3KCTpaKTa, MOIyueHHoro u3 nuctheB Coelogyne brachyptera, B OTHOIIEHHH CHENU(PHYECKUX TPAaMIIOTIOKHTENbHBIX
(Staphylococcus aureus ATCC 25923 u nokanbHO BBIIEICHHBIH METULMIUIMH-PE3UCTEHTHBIN IITaMM S. aureus) U TpaMoT-
punarensHeIX Oakrepuii (Pseudomonas aeruginosa ATCC 27853, nokabHO BEIIETIEHHBIH IITaMM Pseudomonas aeruginosa,
npogynupyomuii Mmeramio-6era-nakramassl (MBL), Escherichia coli ATCC 25922, nokaibHO BEIIETIEHHBIH mrTamMMm Salmo-
nella enteriditis). IlomydeHHbIe pe3yabTaThl CBUICTEILCTBYIOT O TOM, YTO 3TaHOJBHBIA SKCTpakT nucteeB C. brachyptera
OKa3bIBaeT CHJIBHYIO aKTUBHOCTH B OTHOIICHUH I'PAMIIOJIOKHUTEIBHBIX OaKTepHalbHEIX ITaMMOB (20 MM — IuaMeTp HHIHOH-
poBaHus 30HBI pocTa A S. aureus U 26,5 MM — A1 METULJUIMH-PE3UCTEHTHOTO S. aureus), 1 YMEpEHHYIO aKTUBHOCTh B
OTHOILECHUH TPaAMOTPULATENbHBIX MUKpOOpranu3moB (18,2 mm — s E. coli, 16,5 mm — s P. aeruginosa u 18,3 Mm — s
(MBL) P. aeruginosa, 14,8 mm — 1uist S. enteriditis). CnenoBatesibHO, HACTOSIIEE HCCICJOBAHUE [TOKA3bIBACT BHICOKYIO aHTH-
MHKPOOHYIO aKTUBHOCTb 3TaHOJBHOTO 3KCTPAKTA, MOTy4eHHOTo U3 quctheB C. brachyptera. I'paMnonoXuTenbHbIE IITAMMBI
(S. aureus v METHIWIUTMH-PE3UCTEHTHBIN S. aureus) oka3zamuch 60j1ee BOCIIPUIMYUBBIMH, [10 CPABHEHHIO C TPAMOTPHULIATENb-
HBIMH IITAMMAaMH, K BO3IEHCTBHUIO 9TAaHOJIBHBIX SKCTPakToB JucTheB C. brachyptera. Kpome Toro, sxcrpaxt nuctseB C. bra-
chyptera oxa3ain CHIbHOE HHTHOMpYIOLIee ICHCTBHE B OTHOIICHUH S. aureus U METHIMIUIMH-PE3UCTEHTHOTO S. aureus. Ta-
KM 00pa3oM, JajbHEeHIINe YCUIIUS JOIDKHBI OBITh HAIIPABIICHBI HA BBISIBJICHUE aKTUBHBIX BEIECTB, COACPIKAIINXCS B PACTH-
TenbHBIX KCTpakTax C. brachyptera, u ux GapMaKoIOTHUECKOE HCCIICI0BAHNE.

KnroueBbie cioBa: Coelogyne brachyptera, nmucTbs, OSKCTPAaKT, aHTHOAKTepUallbHAs AaKTHBHOCTb, AHUCKOAU(D-
({y3MOHHBIN METO.

The antimicrobial activity of ethanolic extract obtained from leaves of Coelogyne brachyptera Rchb. f. (Orchida-
ceae)

L. Buyun, H. Tkachenko, Z. Osadowski, L. Kovalska, O. Gyrenko

A number of medicinal orchids have been screened for antimicrobial activity in recent years. As a result, many scientists
have reported antimicrobial properties of various orchid species, including Coelogyne spp. The aim of the present study was
to investigate the antibacterial effects of ethanolic extract obtained from Coelogyne brachyptera Rchb.f. leaves against spe-
cific Gram-positive (Staphylococcus aureus ATCC 25923 and methicillin-resistant S. aureus locally isolated) and Gram-
negative bacteria (Pseudomonas aeruginosa ATCC 27853, metallo-beta-lactamases (MBL)-positive Pseudomonas aerugino-
sa locally isolated, Escherichia coli ATCC 25922, Salmonella enteriditis locally isolated). Our results showed that the etha-
nolic extract of C. brachyptera leaves showed strong activity against the Gram-positive bacterial strains (20 mm diameter of
inhibition zone for S. aureus and 26.5 mm for meticillin-resistant S. aureus), and moderate activity against Gram-negative
bacteria (18.2 mm for E. coli, 16.5 mm for P. aeruginosa and 18.3 mm for (MBL) P. aeruginosa, and 14.8 mm for S. en-
teriditis). The present study revealed the good antimicrobial activities of ethanolic extract obtained from leaves of C. bra-
chyptera. A Gram-positive strains (S. aureus and meticillin-resistant S. aureus) were more susceptible to the ethanolic leaf
extracts of C. brachyptera as compared to Gram-negative bacteria. Beside, extract of C. brachyptera leaves has displayed
strong inhibitory effect against S. aureus and meticillin-resistant S. aureus. To conclude, further work is required to find out
the active substances from C. brachyptera plant extracts and to carry out pharmacological studies.

Key words: Coelogyne brachyptera, leaves, extract, antimicrobial activity, paper disc diffusion method.
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EKOJIOT'TYHI ACHEKTHU PETYJISALII YAUCEJBbHOCTI TABYTUHHUX
KJIIIIIB HA OBOYEBUX KYJIBTYPAX B 3BAKPUTOMY I'PYHTI

Ha ocHOBI pOBEICHOTO MOHITOPUHTY B ITIBKOBUX TEIUTUIISIX BCTAHOBJICHO BHIOBUH CKJIAJ IMaByTHHHHX KIIMIIB 1 3ace-
JICHICTh HUMH OBOYEBUX KynbTyp. Ha mocamkax OripkiB, TOMATiB i 3€JICHHHX KyJIbTypaxX B 3aKpUTOMY IPYHTI BHSBJIICHO
3 BuAM TaBYTHHHUX KiimiB: 3Budaitamii (Tetranychus urticae), deponmii (T. cinnabarinus) i mBokpankoBuit (T.
bimaculatus), cepes SKUX JOMiIHYBaJIH JIBa MEPIIUX.

Haiibinpiie 3acensiau maByTHHHI Kiminmgi mocaaku oripka (mo 45,3 % pocnuH 3a cepenHbol YHCEIbHOCTI
64,3 ex3./nuctok), Tomaty — 110 24,5 % pociuH, a 3eeHHI KyJIbTypH MeHIIOo0 Mipoto (1o 15,6 %) 3a cepennboi unce-
nbHOCTI 14,5 eK3./1ucToK.

© Tkaaenko I''M., Tkanenko 10.0., 2017.
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JIBoxpa3zoBe oOIpHCKYBaHHS OTipKiB 0i0JOTIYHMME IpenapaTaMy CTPUMYBAIN PO3BUTOK IAaBYTHHHHX KIiMiB Ha 65,5-
72,3 % y Bapiantax 3 biTokcubammninoM pizka i cyxa popmu; 1o 89,5 % — Axroditom. Ha TomaTax eekTHBHICTS Ipenapa-
TiB cKianana Bix 66,7 mo 75 %. Ha 3eneHHUX KyIbTypax 4MCeNbHICTH (iTodara 3HmKyBanacs Ha 65,2-73,4 %. Bionorivni
npenapat ABepcuktuH-C, Axtapogir i Matpun 3abe3neunmu 100 % TexHiuHYy eeKTHBHICTH BiJ KIIIIIB HA OripKax, TOMa-
Tax i 3eJICHHUX KYJIbTypax.

KurouoBi ciioBa: oripok, ToMar, 3elieHHI KyJIbTypH, 3aKPUTHI TPYHT, TaBYTHHHI KIilli, 6i00TiuHi npenapary.

IMocTanoBka npo6aemu. OnHIEO 13 MPOBIAHKUX rally3el arpoIpOMHUCIOBOTO KOMIUIEKCY YKpaiHy,
sIKa JTO3BOJISIE OICP)KYyBaTH BUCOKI BpOXkKai 3 OJMHMII TUTOIINI Ta 3a0e31eduye HACEICHHSI OBOYEBOIO MPO-
IYKIIEI BOPOJOBK POKY € OBOUIBHHUIITBO 3aKPUTOTO IPYHTY, IUIOIIL SIKOTO B OCTaHHI POKH 3pOCTa-
10Tb. Ha chorojHi 4ac B TEIIMYHUX KOMILJICKCAX BEJUKY IIKOAY OBOYEBUM KYyJIbTypaM HAaHOCHUTH
KOMIUIEKC INKITHWKIB: OaraToimHi, TEINIMIHA OUTOKPHIIKA, TPHIICH, ITOTEIHIN, COBKH, HEMATOIU Ta
ki [3, 8]. @opMyBaHHS POCTOPOBO-TUMYACOBOI CTPYKTYPH KOHCOPINH BU3HAYAETHCA O10€KOJIOTi-
YHUMHU 0COONMMBOCTAMH (iTo(ariB, BXKJIUBUM 13 SKUX € TpodiuHa crenianizamis pi3sHUX KaTeropii.
VYc¢i OCHOBHI MIKITHUKKA OBOYEBHMX KYJIBTYp B TCIUIUIIX € mojidaraMu ado MIUPOKUMH OJIirogaraMu.
[Ipu 11bOMY HE BHABJICHO CIIELiali3oBaHUX BUAIB (iTodariB i 3B’ A3aHUX 3 HUMHU BHIIB HTOMO(AriB.
Yci mkiuMBi BUAM €KOJIOTIYHO TUTACTUYHI, 3 BUCOKOIO IUIOMIOYICTIO i HU3BKOIO B yMOBax TEILTUIlh
MPUPOJTHOKD CMEPTHICTIO. SIK CBiAUMTH MpPaKTHUKA, HA TOYATKOBHUX eTamax (OpPMyBaHHS CTPYKTYPH
TEIUTHIHNX KOHCOPTHHUX CHUCTEM BHIIIAILHY POJIb Biflirpac aHTPOINIYHUN YHHHUK, 30KpeMa — SKIiCTh
MPOBENEHUX CaHITAPHO-MPOPITAKTUYHNX 1 KAPAaHTUHHMX 3aX0AiB. YUM sIKiCHIIIE MPOBOIATHCS IIi 3a-
XOAHM 10 1 MiCTsl BUPOLTYBAaHHA KYJBTYP, 8 TAKOX Y IPOMIXKKaX MK KyJIbTypo3MiHaMHU, THM Mi3HilIE B
TETUTUIIAX 3’ SBIISTFOTHCS IKITHUKY [6]. YMOBHU TEIUTHITh BU3HAYAIOTH CHEIU(IKY 3aXUCTy pocinH. Be-
JUKa KUTbKicTh 00po0ok (30—40 3a BereTariro) i HEIOTPUMAHHS CTPOKIB OUiIKyBaHHS HPHU3BOJHUTH [0
3a0pyHEHHS OBOYEBOT MPOAYKIIIi 3aJIMIIIKOBUMH KUTBKOCTSMU TiecTUIUAIB. OKpiM TOTO, CTBOPIOIOTh-
Csl HECTIPUSITIIMBI YMOBH /17151 pOOOTH B TEIUTUIISX.

Crinx BiAMITHTH 1 TIPOOJIEMY IIBUIKOTO HAOYTTS PE3UCTEHTHOCTI OCHOBHUMH ITKITHUKAMH JI0 XiMid-
HHX TpernapatiB. Tak, piBeHb PE3UCTEHTHOCTI MABYTHHHUX KIIILIB 3pOCTAE 3a OIHY BETETalilo y JECATKU
paziB. Ha choroHi 1i mIKiIHUKY TPOSIBISTIOTH CTIHKICTh Makke JI0 BCiX TpyH necTuumiB [9, 11].

AJe B TEIUIHIISX, Ji¢ 0arato eKOJOTIYHUX MapaMeTpiB CTBOPEHI IMTYYHO, BiIMIYalOThCS BITXHIICH-
HS BiJI TEXHOJIOTIYHO OOTPYHTOBAaHHMX PEXKHMIB BUPOIIYBaHHS KYJIBTYPH, IO MPHU3BOIUTH 10 TOPY-
HIeHHS 010JI0TIYHOT PiBHOBAr Mij BIUTMBOM YHHHUKIB CepefOBHUINA HA (JOPMYBAaHHS KOMIUIEKCY ILKi-
JUTMBUX OPTaHi3MiB, HEA00OpH BPOKAIO BiJ] IKUX CKJIAMAIOThH B cepenHboMy 110 30 %, a B OKpeMi pOKH,
3a BUCOKOI 1X YHCEIbHOCTI, ocsararoThb 1 50 %.

Jlo mUpOKO PO3MOBCIO/KCHUX 1 HEOE3MEYHNX 0araToiHUX IIKiHUKIB B TCILIUISIX HAJICHKATh IMa-
BYTHHHI KJiIli — (K1ac maByKonomiOHi — Arachnida, migknac xmimii — Acari, poJuHa aKapUIHIA —
Acaridae), sKi XUBIATHCS Oinbire HiK Ha 200 pi3HAX pOCIMHAX 1 MPU3BOAATH 10 3HAYHHUX BTPAT OBO-
4yeBoi mpoaykiii [4, 5, 6].

Bumoru dacy motrpeOyroTh po3poOKH, HAYKOBOTO OOTPYHTYBaHHS 1 BIIPOBA/KCHHS Y BUPOOHHUIIT-
BO OE3MECTHUITMIHUX TEXHOJOTIM 3aXUCTy OBOYEBUX KYJILTYP, OCOOIUBO B 3aKPUTOMY IPYHTI, 1€ 3Tija-
HO i3 3aK0HOM YKpaiHH Ipo MECTUIUIN 1 arpoxiMiKaTH, 3aCTOCYBAaHHS XIMIYHHMX IpemapartiB BIIPO-
JIOBXK BETETAIIIHOTO TIepioy 0OMEXKEHO. Y 3B’S3KY 3 IIMM CHCTEMA 3aXUCTY TCILUTUYHUX KYJIBTYP M€
I'PYHTYBaTHCSl Ha BUKOPUCTaHHI MIKpOOpraHi3MiB, eHToModarie ta akapudaris. Yci 0i00rivHI 3aX0-
I CTIPSIMOBAaHI HE Ha TIOBHE 3HMINCHHS IIKITHUKIB, & HA CTBOPCHHS CTIHKOiI 010I0T1YHOI piBHOBAru B
cUcTeMi LIKIAHWK — POCIIMHA Ha €KOJOriyHo Oe3neyHoMmy piBHi [1, 2]. Tomy HalOinbm edeKTHBHUM
3aX0Z0M 3aXHCTY TEIJIMYHHUX KYJIbTYp BiJl HIKiIHUKIB € 3aCTOCYBaHHS Oi0JIOTiYHHMX MHpemnaparis, LIO0
JIO3BOJISIE ICTOTHO 3HM3UTH TECTHUIMIHE HABAaHTAXKCHHS 1 OJIEP)KYBAaTH CTaOIIBHI ypo)kal €KOJIOTITHO
0e3neuHoi oBoYeBol nmpoaykiii [7, 10, 12].

Oco6nuBicTiO 610JIOTIYHMX TpeNapariB € BUCOKa crienudiuHicTh aii ans ¢itodaris i moB’s3aHa 3
UM OE3MEYHICTh I 0ararbOX BHIIB, B TOMY YHCJII KOPHUCHUX WICHHCTOHOTHX, SIKi 3aCTOCOBYIOTH
TUTS 3aXHUCTY B Terummisx [13, 14, 16].

Mertoro gociigxedb O0yn0 BCTAHOBUTH BUIOBHU CKJIAJ] MAByTUHHUX KIIINIB 1 JOCTiANTH eeKTH-
BHICTH O10JIOTIYHHX IpemapaTiB sl 3aXKHCTY OTipKa, TOMATY 1 3eJICHHUX KYJIbTYpP BiJ HUX Ha OCHOBI
MOHITOPHHTY ()ITOCaHITAPHOI CHTYaIlil Ha MOCaJKaX OBOYCBUX KYJIBTYP B 3aKPUTOMY I'PYHTI.

Marepiaj i MeTonuka gocaigKkeHHst. J[ociPKeHHS! MPOBOAIN B IDTIBKOBUX TeIUTUIIX KuiBCh-
KO1 00JIaCTi Ha OBOYEBUX KYJIBTYpax 3a Majioo0’eMHOI TEXHOJIOT1l BUPOLTYBaHHA 3TiAHO 13 3arajabHOI-
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putiaatamu Metogukamu [C. O. Tpubens, /1. . Ciraprosa Ta iH., 2001]. Bupuanu edekTHBHICTE Gio-
noriunux mpenaparis: bitoxcuGauumis-BTY p.¢., Tutp 1,0x10° KYO/cM3, Bitokcubamuin c. d.,
THTP 2,0x10° KYO/cem3, Axktodir, 0,2 % k. e., ABepcukTiH-C, Aktapodir, MaTtput 5 % 3a HOPMH BH-
tpatu 2,0 i/ra.

OcHOBHi pe3yJibTaTH AOCTiI:KeHHs. B Ternmuunux komOiHaTax YKpaiHd i MPUBATHUX TUTIBKOBUX
TEIUTUIISIX OCHOBHUMH HebOe3neuHuMH (itodaraMu € maByTHHHI KITII, SKi TOIIKOKYIOTh BC1 OBOYEBI
Ta KBITKOBO-JIEKOPAaTHUBHI KynbTypu. Ha ocHOBI mpoBeneHoro Mouitopuary B 2015-2016 pp. B miiB-
KOBUX Temmisax KwuiBcbkoi 007acTi BUSBICHO TpW BUAW TABYTHHHUX KIIIIIB: 3BHYAWHUN
(Tetranychus urticae), yepBonnii (T. cinnabarinus) i nBokpankoswuii (T. bimaculatus), cepen SKux a0-
MiHYBaJIU JIBa TIEPIITUX.

BcTanoBneHo, M0 HaWOUIBINE 3acelsuTd MaBYTHHHI KITIINII TOCAIKH OTIPKiB (B cepeaHhOMY IO
45,3 % pocCIHH 3a CepeHbOT YHCEIBHOCTI 64,3 eK3./IMCTOK), ToMaT — 10 24,5 % pocivuH. 3HaYHO Me-
HIIOI0 MIpOI0 3acesuld Kl 3elieHHi KynbTypu (mo 15,6 %) 3a cepennboi umcenbHoOcTi 14,5
€K3./ITUCTOK, aJie TIOCAIKH PYKOJIH Y BECHSHO-TITHIN KyIbTypo3MiHi Oynu 3aceneni 1o 34,5-43.4 %, a
YHCENBHICTD Jocsrana A0 34,5 ex3./pociuny. IlocTiliHa HasBHICTH KOPMOBOI 0a3H, BiACYTHICTh MPH-
POITHUX XMXKAKiB, ONTUMAJIbHI TeMIepaTypa i BOJOTICTh MOBITPS B TEILTUIIIX, a TAKOXK 3/IaTHICTh KH-
BHUTHCS Ha pi3HHX Oyp stHax (106011, Oepesini, MOJIMHY, KPOIHBl) € CIPHUITINBAMA YMOBAMH IS BU-
JKUBAHHS 1 MATPUMaHHS TOITYJISII] TaByTHHHUX KB BIPOIOBXK BETETAIIMHOTO MTEPioy.

Kuinmi HeGe3neuHi 1ie # TiM, 110 3a HECTPUSATIMBAX YMOB CAMUII XOBalOTHCS B TIOTAEMHI MICIIS 1
BITAJIAfOTh B Jiamay3y. B 1e#l mepioa BCi MpoIeCH KUTTEMISUTBHOCTI 3aTPUMYIOTRCS, aJie 32 HaCTaHHS
CIIPHUATIIMBUX YMOB K BUXOAATH 3 IBOTO CTaHy 1 MOYMHAIOTH IHTEHCUBHO PO3BUBATHCS 1 PO3MHO-
*KyBatucs. HasBHICTH Aianay3u y KIIIiB 3HAYHO YCKJIATHIOE KOHTPOJIb iX YHCEIBHOCTI. 3a IPOBEICH-
HsI HEpaIliOHAILHUX 1 HECBOEYACHUX XIMIYHHX 3aXOJIB BiIOYBa€ThCS 3HAYHE 30UIBIICHHS YHCEIHHOCTI
nomyJsii i GopMyBaHHS PE3UCTCHTHUX 10 MECTUIMIIB MOMyJIALii Kiimis [10].

Ouinka e(eKTUBHOCTI 3aCTOCYBaHHsI Olompernaparis Uis 3aXHUCTY OBOYEBMX KYJBTYD Bifl TAaBYTHHHUX
KJILIiB TpPOBEJEHA HAa OCHOBI MOHITOPHHIY 3 BpaxyBaHHSIM MaKCHMAJIBHOIO MEpPIOAy iX IIKiJTHBOCTI.
JIBopazoBe 0OMPHCKYBaHHS OTIpKiB OiompenapaTaMy CTPUMYBAIH PO3BUTOK MAaBYTHHHUX KITIMIB Ha 65,5-
72,3 % B BapiaHnTax 3 biTokcubanuiiHOM pijaka i cyxa dpopmu; 89,5 % — AkToditoM; Ha TOMaTax — edek-
THBHICTh NpenapariB ckiaaana Big 66,7 1o 75 %. Ha 3e1eHHUX KylIbTypax YHMCENbHICTh ¢itodara B 10CHi-
JHUX BapiaHTax 3HIKyBajgacs Ha 65,2-73,4 %. bionpenaparu ABepcuktud-C, Akrapodit i Marpun 3a-
oesmeurmi 100 % TexHiuHy eeKTUBHICTD BijI KIIIIIB HA OTipKaX, TOMATaX 1 3eJICHHUX KyJIbTypax.

Bxurodennst GiompenapaTiB B CUCTEMY 3aXUCHHX 3aXOJiB OBOYCBUX KYJBTYP BiJl MaBYTHHHUX
KITILIB B 3aKPUTOMY IPYHTI JO3BOJWIO OTPUMAaTH CEPEIHIO YpOXKaiHICTh oripkiB 42,2 i TOMariB —
54,5 kr/M°, 4aCTKOBO BHKJIFOUNTH TIECTULMIN, 3HU3UTH 10 30 % TECTHIMIHE HABAHTAKEHHS HA TEll-
JWIHUHN arpo0ioIeH03 1 OJIePIKAaTH €KOJIOTIYHO Oe3MeYHy MPOIYKITIFO.

BcranoBiieHo, 1m0 Ha MOYaTKy BereTaii KJIillli iHRTEHCUBHO 3aCelISII0Th POCIUHHU 110 Tiepudepii Te-
TUTUITH, OIS METaJOKOHCTPYKINH 1 TEIUIOBHX PETICTPIB, a TMOTIM MAacOBO PO3CEIIIOTHCS IO BCiil Tem-
nutii. HecBoedacHe mpoBeneHHs 00p0o0OK MPU3BOINTE A0 3HAYHOTO IiABHINCHHS YHCEIHHOCTI ITOITY-
JIALT KB,

Bigomo, 1m0 4iTke ZOTPUMAaHHS JT03BOJICHUX HOPM 1 KpaTHOCTI 0OpOOOK crpusie OiIbLI TPHUBATIOMY
30epeKeHHI0 e(heKTUBHOCTI 3aC0O0IB 3aXUCTY, € OJHHM 3 BaKJIMBHUX IUIAXIB 3al00IraHHS PE3UCTEHT-
HOCTi. baratopiuHi qociiKeHHS 3aCBiIUyIOTh, 110 32 MEPeBaKAHHS Ha TOCAJKaX OBOYEBHX KYIBTYP
3BUYAHOrO MaByTHHHOTO KJiima, Oionoriunuii mpemapatr Axkrodit 0,2 % k. e. 3abe3nedye epeKTuBHE
3HIKEHHSI HOTO YHCENIbHOCTI. 3a JOMIHYBaHHS B IMOMYJIAIIAX KB YEPBOHOTO 1 BOKPAITKOBOTO,
CHUCTEMY 3aXHUCTy HEOOXIJHO YIOCKOHATIOBATH, OCKUIBKH I1i BHAM TPOSBISIOTH IMPUPOIHY CTIHKICTH
110 OaraThOX aKapuIUIIB, B T. 4. i IO AaBEPMEKTHHIB.

BucnoBku. 1. Ha mocagkax oripka, ToMaTry 1 3e€JI€HHHUX KyJNbTypax B IUTIBKOBHX TETUIHISIX BUSB-
JIeHO 3 BHIM TAaBYTHHHMX KJIINiB: 3Buuaitnuit (Tetranychus urticae), uepBouuii (1. cinnabarinus) i
neokpankosuil (T. bimaculatus), cepes IKUX JOMiHYBaJIU JIBa TIEPIITUX.

2. HaiibinbIre 3acenstoTh MaByTHHHI KT MOCAIKU OTipKa (B cepeqaboMy 10 45,3 % pocivH 3a
CepPeNHbOI YnCeIbHOCTI 64,3 eK3./MUCTOK), ToMaty — 1m0 24,5 Y% pOoCIvH, 3HAYHO MCHIIOI MipOI0 —
3eneHHi KyabTypu (10 15,6 %) 3a cepenHboi yucensHoCTI 14,5 ex3./TuCTOoK.

3. B oOMexeHHI YHCeNbHOCTI MaBYTHHHUX KIIIIIB HA OBOYEBUX KYJIBTYpax B 3aKPUTOMY T'PYHTI
BHCOKY e(eKTHBHICTH 3a0e3meduye JBOpa3oBe OOMPHUCKYBaHHS OTipKiB Olompemnaparamu biTokcubamm-
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JiH pigka i cyxa dopmu (65,5-72,3 %); Axtodir (89,5 %). Ha TomaTtax eeKkTHBHICTH MpenapatiB
ckiagana Bix 66,7 no 75 %, Ha 3e1eHHUX KynbTypax — 65,2-73,4 %. bionpenapatu ABepcuxTuH-C,
AxTtapodit 1 Matpun 3a6e3neummm 100 % TexHiuHy e)EeKTHUBHICTS BiJ KIIIIIB HAa OTipKax, TOMaTax i
3eNIEHHUX KyIbTypax.
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IKO0JOrHYecKHe acNeKThl PeryJsiiii YMCJIeHHOCTH NMAayTHHHBIX Kjellleil HA OBOIIHBIX KYJbTYpaxX B 3aKPbITOM
TpyHTe

A.H. Tkanenko, 10.A. TkaneHnko

Ha ocHoBe nmpoBeeHHOT0 MOHHUTOPHHTA B IJIEHOUHBIX TEIIMIAX YCTAaHOBISHO BHJOBOI COCTaB MayTMHHBIX KIELIeH n
3aceIeHHOCTh MMH OBOINHBIX KyJIbTyp. Ha mocamkax orypmo, TOMAaToB U 3€JICHHBIX KYJIBTYpP B 3aKPBITOM TPYHTE BBISBICHO
3 BU/a MAyTHHHBIX Kiemei: oObranblii (Tetranychus urticae), kpacusiii (T. cinnabarinus) n nyxtoueunsiii (T. bimaculatus),
Cpey KOTOPBIX IOMHHUPOBAJIH JBA NIEPBBIX.

HamnbGonee 3acemnsiy mayTHHHBIE KJIEIIU IOCAAKK OTYpLOB (B cpeqHeM 1o 45,3 % pacTeHuii Ipu cpemHel YHCICHHOCTH
64,3 5x3./muct), ToMathl — 10 24,5 % pacTeHuid, a 3eleHHbIe KyIbTyphl 10 15,6 % npu cpeaneit unciaenHoctu 14,5 sk3./aucT.

JIByxpa3zoBoe ONpPHICKUBAHHE OTYPIIOB OMOJOrMYECKHMH IMperapaTaMy CAEPKHUBAIN Pa3BUTHE NMAayTHHHBIX KIENeld Ha
65,5-72,3 % B BapuanTax ¢ burokcubaunuinaom xuakas u cyxas Gopmsr; 1o 89,5 % — Axropurom. Ha Tomartax addexru-
BHOCTb TIperaparoB cocTaBisuia ot 66,7 10 75 %. Ha 3eneHHbIX KyabTypax YMCICHHOCTh puTodara cHmkanacs Ha 65,2-73,4
%. buonormueckue npenapatsl ABepcukTHH-C, Axrapodur nu Marpun obecrieunmm 100 % TexHH4ecKyto 3()(EeKTUBHOCTD
MIPOTHUB KJIEIIeH Ha Orypuax, ToMaTax M 3eJIeHHBIX KyJIbTypax.

KunroueBble ci10Ba: OrypIibl, TOMATHI, 3eJICHHBIE KYJIbTYPBI, 3aKPITHII TPYHT, AyTHHHBIE KIICIH, OMOJIOTHIECKHe TIpe-
naparsl.

Ecological aspects of regulation of spider mites number on vegetable crops in the greenhouses

A. Tkalenko, Ju. Tkalenko

Vegetable greenhouses make one of the leading sectors of agriculture in Ukraine, which allows to obtain high yields per
unit area and provide the population with vegetable products all year round. A lot of pests like polyphagous, greenhouse
whitefly, thrips, aphids, shovels, nematodes and mites cause great damage to vegetable crops in greenhouses. These kinds are
eco-plastic, with high fertility and low mortality in greenhouse conditions.

Spider mites (class of arachnids — Arachnida, subclass mites — Acari, family acaricide — Acaridae) are widespread and
dangerous pests in greenhouses, which feed on more than 200 different plants.

Conditions of greenhouses define the specificity of plants protections. A lot of cultivations(30-40 in a vegetation sea-
son), failure to comply with terms of waiting cause vegetables products pollution with pesticides and pests resistance to
chemicals.

Consequently, the most effective method of plant protection against the pests is applications to biological preparations
which can significantly reduce pesticide and receive stable yields of environmentally safe vegetable production.

The monitoring conducted during 2015-2016 in the greenhouses in Kiev region revealed three species of spider mites:
common (Tetranychus urticae), red (T. cinnabarinus), and T. bimaculatus. among which the first two dominated.

It was found out that cucumbers planting were the most populated with spider mites (an average of 45.3 % of plants with
an average number of 64.3 specimen / leaf), tomatoes — up to 24.5 % of the plants. Much less populated with mites were
green crops (15.6 %) with an average amount of 14.5 specimen / leaf, though arugula planting in the spring — summer grow-
ing season were settled to 34.5-43.4 %, and the number reached to 34.5 specimen / plant.

Constant feed base, lack of natural predators, optimum temperature and humidity in greenhouses, as well as the ability to
feed on various weeds are favorable factors for maintaining populations of spider mites during the growing season.

Assessment of the efficacy of biologics to protect vegetable crops from spider mites was made on the basis of monitor-
ing with regard to the maximum period of their harm.

Double spraying of cucumbers with biological preparations hindered the development of spider mites by 65.5-72.3 % in
the variants with Bitoksybazilyn in liquid and dry forms; 89.5 % — with Aktofit; on tomatoes the efficacy of biological prepa-
rations ranged 66.7 to 75 %.

The amount of herbivores on the green crops in experimental variants decreased by 65.2-73.4 %. Biological preparations Aver-
syktyn-C, Aktarofit and Matryn provide 100 % technical efficiency against mites on cucumbers, tomatoes and green crops.
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It has been found out that at the beginning of the growing season mites colonize the plants rapidly on the periphery of
greenhouses, near metal and heat radiators, then they settled throughout the greenhouse. Delays in treatment causes signifi-
cant increase in mites population.

Strict adherence to approved standards and the multiplicity of treatments promotes longer preservation of efficiency of
remedies and is one of the important ways to prevent the resistance.

Long-term studies show that if spider mites (Tetranychus urticae) prevail on vegetables plantations, biological prepara-
tion Aktofit 0.2 % c. e. provides effective reduction of its population. If populations of mites 7. cinnabarinus and T.
bimaculatus.dominate, the protection system should be improves as these species show a natural resistance to many acari-
cides including avermectines.

Key words: cucumbers, tomatoes, green crops, greenhouses, spider mites, biological preparations.
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Hayionanonuii nayxosuti yenmp «Incmumym zemnepoocmea HAAH»

E®EKTUBHICTbD JIi TEPBILUJIIB HA IOCIBAX JIIOIIMHY BLJIOI'O
3AJIEKHO BIJI BUJOBOI'O CKJIAY BYP’SIHIB

HaBeneHo pe3ynbTaTé IOCHIKEHb IOJ0 BHBYEHHS PIiBHS 3a0yp’sSHEHOCTI Ta BHIOBOTO CKiamy Oyp’sHIB Ha IociBax
JIIONUHY O1T0T0, BU3HAYCHO HAWOUIBII MONMIMPEH Ta IIKOJOYNHHI Oyp’ssHH. PiBeHb 3a0yp’ IHEHOCTI BU3HAYAETHCS 32 MiCIIEM
MIPOBEIEHHS TOCTI/IB, HONEpPEeaHNKaMH i yMoBaMu Bereranii poxy. Cxiag Oyp’siHIB, HOMMPEHNX Ha MOCIBaX JIOIHHY, 3HAU-
HO Pi3HHUBCS 32 POKaMH MTPOBEACHHS JOCIIIKECHb, 1110 JO3BOJIMIO BUBYUTH [if0 repOiln/aiB 00 3HUIICHHS OYyp’ sIHIB Pi3HUX
BuziB. [IpoanaiizoBaHo eeKTHBHICTh Pi3HUX repOilnAiB 3aJeKHO Bif IiI0901 PEYOBHHHU, HOPM i CTPOKIB BHeceHHs. Haii-
Kpallli pe3ysbTaTy 3a 3HWKSHHSIM PiBHS 3arajbHOi 3a0yp’sHEHOCTI MOCIBIB OTPUMAaHO HA BapiaHTi i3 BHECEHHSM 0akoBOI
cymimni Xapuec + FOmitep. Takox xopoiiri pe3yabTaTu MoKa3aio BHeceHHs 6akoBoi cyminti [Ipomerpexc + FOmitep Ta rep-
Oy XapHec y 4UCTOMY BUTJIISIII.

Kawuosi caoBa: monuH Oinuid, Oyp’ssHH, BUIOBHI CKIIaJI, repOIlUAHN, IiF0Ya PEUOBHHA.

IlocTaHoBKa MpodJieMH, aHATI3 OCTaHHIX JOCHiIKeHDb i myOaikamiii. Jlrormua Oinmii — omHA i3
Kpalux KOpMOBUX KyJbTyp. HOBI copTh JfonuHy, 10 CTBOPEHI 3a OCTaHHI POKH i 3aHeceHi 1o Jep-
KABHOTO PEECTPY COPTIB POCIUH Y KpaiHH, BIIPI3HIIOTHCS PSAAOM LIHHUX O3HAK, 31aTHI JaBaTH BHCOKi
1 cTami Bpokai HACIHHS Ta 3€JICHOI MacH 1 THM caMUM 3a0e31edyBaTy MoTpeOn TBAPUHHUIITBA B BHCO-
KOSIKICHHX, 3 IIJBUIIEHAM BMICTOM Oijka KopMax. Ha jkaib, BIIpOBa)KeHHSI HOBHUX COPTIB y BUPOO-
HUITBO CTPUMYETHCS PSAOM MPUYUH, B TOMY YHUCIi 1 HEIOCTaTHIM PiBHEM arpoTexHiku. OJHHUM i3 Oc-
HOBHHUX €JIEMEHTIB TEXHOJOT1i BUPOLIYBaHHA C.-T. KyJIBTYp € BUKOPHCTaHHS XiMIYHUX 3ac00iB 3axuc-
Ty Big Oyp’sHiB. B «Ilepeniky mecTUIHIIB 1 arpoXiMiKaTiB, TO3BOJIEHUX IO BUKOPHCTAHHS B YKpaiHi»
Ha CLIbCHKOTOCIIOIAPCHKOMY BUPOOHHUITBI Ha MOCIBaX JIIOIMMHY 3HAXOAMTHCS BCHOTO 4 Mpemaparu Ta
BCi BOHM Ha OCHOBI OJTHI€T JIit040i peuoBuHU — TpudmypaiiH [1, 2].

Y 3B’s3Ky 3 Oi0JOTIYHHMH OCOOJIMBOCTSIMH JIIONMH TMOTpeOye YHCTHX He3al0yp STHEHWX ILIOII.
Panni cTpoku ciBOM HE JO3BOJIIOTH IMOBHOIO MipOIO MPOBOIWUTH arpOTEXHIYHI MPUHOMH 3HUIICHHS
Oyp’sHiB. [loBiNBbHUIA TeMN pocTy KyIbTypH Ha MOYATKy BEreTaril NpU3BOIUTH 10 MIBUIKOTO PO3BUT-
Ky Oyp’siHIB 1 IPUTHIYCHHS HUMH POCJIHH JIONUHY. J[pyruii KpuTHIHUHN TIepiosl — Ha MOYATKy (asu
moOypiHHsA 000iB, KONH IMCIA CKHIAHHS JUCTKIB Y POCIUH JIOMUHY 3’ SIBISIFOTHCS CIIPHUATIHBI YMOBH
JUIs BKAKOTO pocty Oyp’sHiB [3-5]. BusHauenHs BunmoBoro ckiany Oyp’siHiB Ta e(peKTUBHOCTI Iii
repOiIuIiB Ha TIOCiBaX JIFOIMHY J0 ChOTOJIHI 3AIMINAETHCS HEJJOCTATHHO BUBUCHUM 1 aKTyaJIbHUM ITH-
TaHHSM.

MeTtolo pocairkeHb Oyno BUBUEHHS piBHS 3a0yp’ SHEHOCTI 1 BUIOBOTO CKJIaAy Oyp’sHIB Ha mMOCi-
Bax JIIOMHMHY OLIOro Ta epeKTUBHOCTI Iii pi3HUX repOilWAIB 3aJ€KHO BiJ IiI0Y01 pEYOBHHHU, HOPM i
CTPOKIB BHECEHHSI.

MarepiaJj i MmeToauka gocaixkenb. Jlociimkennas npoBoauauck y 2013-2015 pokax B HHI «In-
ctutyT 3emuepodctBa HAAH» Ha monsx mocmignoro rocnoaaperBa «Habanm» (KuiBceka 0671., Kue-
BO-CBATOMMHCHKHH p-H). BuB4anu edekTUBHICTD Iii HACTYIHUX IpenapartiB: Tpeduan (miroda pedo-

© Bepecenko O.M., Jlepuenko T.M., 2017.
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BHHA Tpuaypanin); @porreep OnTiMa (iroda pedoBuHa nuMereHamin-11); FOmitep (miroda pedoBrHa
iMazetamip); XapHec (mitoya pedoBHHa aneToxiyop); [Ipomerpekc (nmitoya peyoBHMHA NPOMETPHH);
Cromm 330 (mitoua pedoBHHA IMEHIUMETaIiH) Ta 6akoBi cymimn Tpeduan + FOmitep, Xapuec + FOmi-
tep, [Ipomerpekc + HOmitep Ha mociBax JonuHy Oioro coprtiB YabaHcekuii i CepriHeBHil celeKiii
HHII «lactutyT 3emnepodctBa HAAH». O6mik KimbKOCTI 1 aHami3 ckiaay Oyp’siHiB IPOBOAWIM Ha
IUISHKaX BCiX BapiaHTIB JOCHILY B YOTHPHKPATHINA MOBTOPHOCTI B /1Ba cTpoku: yepe3 30 Ta yepe3 60
JIHIB IIiCJIsS BHECEHHS TepOIlHIiB.

OcHOBHI pe3yabTaTH I0CTiIKeHHsl. PiBeHb BPOXKAHHOCTI CUTBCHKOTOCTIONAPCHKUAX KYJBTYD, B
TOMY YHCHI 1 JIIONMHY, 3HAYHOIO MipOIO 3aJIeKUTh BiJl CTYyHEHs 3a0yp’STHEHOCTI MOCiBiB. SIK BigoMo,
HaHO1IBIII 11€BUM 1 €EKOHOMIYHO BUT1IHUM € XIMIYHHH MeTO[ 00pOTHOH 3 Oyp’ssHaMH, TOOTO BUKOPHC-
TaHHsA repOinuaiB [6]. st olliHKY e(peKTUBHOCTI Ail repOIUaiB 010 3HUILCHHS Oyp’ IHIB, X BIUIMBY
Ha PICT i PO3BUTOK Pi3HUX POCIHMH HEOOXiAHO MPOBECTH BU3HAYCHHS PiBHA 3a0yp’ sSIHEHOCTI 1 BUAOBO-
ro cknany Oyp’siHiB. KinmbkicHuid 067k Oyp’siHIB Ha HociBax 000X COPTIB JIONMMHY Ha AUISTHKaX KOHT-
POJILHOTO BapiaHTa 0e3 BHECCHHS repOiluaiB 1 0e3 MPOIOJKU I0Ka3aB, IO PiBeHb 3a0yp’SHEHOCTI
CYTT€EBO 3aJIC)KUTh BiJl MiCIIsl MPOBEACHHS IOCTiiB, IONEPEAHUKIB 1 yMOB BereTauii poky. Pesynbratu
BU3HauYeHHs 3a0yp’sHeHocTi B 2013, 2014 ta 2015 pokax 3HaYHO BiJIPi3HSAIOTHCS SK 32 KIIBKICTIO, TaK
1 BUIOBUM CKi1ajioM Oyp’sHiB. Y 2013 poti KiIbKICTh Oyp’SIHIB B CEpEeAHbOMY Ha AUISHKAX 000X cop-
TiB JIFONMHY CTAHOBHIJIA 3a MEPIIOro CTPOKY 00Ky 36,9 Ta 3a aApyroro — 55,8 mrtyk, B 2014 pori Big-
noBigHo — 185,51 130,2 mwrt., a B 2015 pomi — 177,7 1 145,4 mt. Ha 1 M2 (Tadm. 1).

Tabmuns 1 — PiBenb 3a0yp’sitHeHOCTi Ta BUIOBHIi cKkJIax Oyp’sHiB Ha JiIAHKAX KOHTPOJIBLHOTO BapiaHTa 6e3 BHECEHHS
repOinmais i 6e3 mponoJaxku

2013 pix 2014 pix 2015 pix Cepense 3a 3 poku
N % Bin 3a- L % Bim 3ara-| . . % Bin 3a- L % Bin 3a-
KIiJIBKICTB, . | KiJBKICTB, . KIiJIBKICTB, - KIJIBKICTB, B
N raJbHOT ,  |mBHOT Kijb- N raJbHOT ) rajbHOT
s IT./M . . IIT./M . IT./M . . IIT./M . .
Haspa 6yp’ sy KiJIbKOCTI KOCTI KiJIbKOCTI KiJIBKOCTI

CTPOK 00- CTPOK 00- CTPOK 00- CTPOK 00- CTPOK 00- CTPOK 00- cTpoK oiky CTPOK 00-
JKyY JKY JKY JKY JKyY JKY JKyY
1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
g;%‘m OepeskoBut- | 5 54 46 3125242028 |11 [19]29 202218
Topomok 1,0 08 [14]]10(08 07|05 | 0,7 [04]0,6
I'pabenbHuK 22 (1281|6050 24 123 (141,515 | 1,7 [ 1,1 |16
JKosrosimis 0,5 04 (05]13(03|04]02| 06 |01]0,5
JKoBryusuk cipuit 16,0 16,3 | 8,6 | 10,9 0,8 06| 53| 57 |04]52
3auHKa KaHaAChKa 0,9 0,6 | 0,0 0,3 | 0,0 | 0,3
Konromza nos3yya 6,8 3,6 14,4 99 | 2,3 4,8 1,7 | 4,4
JloGona Gina 2212512192025 | 1,1 |1,7] 14 ] 03 | 10103
flﬁflzpﬂa xmese 05|34 ]03 |42 [640[495(36,0](34,1|21,5] 17,6 [ 16,1 16,1
Muiuiii cusuii 38,41251(21,6[17,3] 128 | 84 |10,0| 7,7
Inockyxa 264|458 |71,5|82,1| 3,0 | 35| 1,6 | 2,7 9,8 | 164 | 7,3 | 15,0
IpocBipHHK 0,8 1,4 0,0 0,3 | 0,0 | 0,3
Penpka quka 0,5 0,3 0,2 0,0 | 0,1 | 0,0
Pomamika Henaxyua 081]1411]05]|28 ]| 03 14 102 |13
CBuHOpHI 28186 | 1,659 09 29 (07|27
g;‘c‘f;‘a HHHPOKO 95|41 |53 (28|32 ] 14 |24]13
Cnopum 0,5 1,4 0,2 0,0 | 0,1 | 0,0
diaJika 106082 2020|5435 |151,3]99,1|81,6|76,1[53,0/26,6]29,8|18,3| 68,8 | 42,6 |51,5]39,0
neprenn 28 136 |76 65 0,9 1,2 10,7 | 1,1
Trui 1,0(08 27 |15|11]08|06]|06|04|14]02]|10] 08 | 1,0 |06 |09
Bcboro 36,9 | 55,8 1100,0{100,0/185,5/130,2|100,0{100,0{177,7{145,4|100,0|100,0| 133,5| 109,3 |100,0|100,0

Haii6inem nommupernM Oyp’ssHoM B 2013 porri Oyia mirockyxa (KypuHE IPOCO), Ha JaCTKY SIKOT
npunagano Big 71,5 % 3a mepioro cTpoky o0miky i 10 82,1 % 3a Apyroro BiJ 3arajbHOi KiJIbKOCTI
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a00 26,4 1 45,8 mtyk Ha 1 M2, Taki Oyp’siHU 5K Tipyak Oepe3KOBUIHUMN, TpadeIbHUK, (ialika MOIbOBa,
mmeprens ctaHoBwiIH Big 5,0 1o 7,6 %, a npocBipHuK 1 ciopuil — 1o 1,4 %. Byp’sHu, 1110 HaBeACHI B
Tabnuii 1, craHOBMIM BiAmoBimHO M0 06miky 97,3 1 98,5 % Bix 3arambHOi KiUTbKOCTI. KpiM 1ux
Oyp’sHIB Ha MIJISHKAaX KOHTPOJLHUX BapiaHTIB 3yCTPIiUaHCs TAaKOX TajliHCoTa ApiOHOKBITKOBA, TpHU-
LUKH, T000aa Oina, MOKpelb, MUILIIN CH3HH, poMallka Helaxyda, cCyXopeOpHK 3BHUAHUHN, IIUPULT
Oina, aye yacTka KoHOTo 3 HuX cranoBwia Bix 0,1 1o 0,3 %, a B cymi BoHU 3aiimanu nume 2,7 %
(mepmmii cTpok) i 1,5 % (apyruii CTpoK 00Ky ).

Y 2014 pomi 3a neproro oomiky 81,6 % Tta 3a qpyroro — 76,1 % Bix Bcix Oyp’ sSHIB MpHUIAIaIo Ha
¢iaJIKy MOJIBOBY, KIJIBKICTh SKOi CTaHOBHMJA B CEpelIHBROMY Ha 000X copTax BimmosigHo 151,3 i
99,1 mT. HA 1 M?%; 8,61 10,9 % — Ha xxoBTymHHK cipuit (16,0 1 16,3 mT./M?). HacTka ripuaka 6epesko-
BHJIHOTO, KOHIOIIMHHM MOB3Y4Oi1, 10001 01101, TIFOIepHN XMEICBUIHOI, TUIOCKYXH AopiBHIOBana 1,2 —
4,2, a ropoiika i )xoBTo3iutst — BimnmosigHo 0,8 1 0,4 %. B cymi ni Oyp’stHu ckinaganu 99,4 % Bin 3ara-
JbHOT KinbKocTi. KpiM 1ux Oyp’siHIiB TakoK B HE3HAYHIM KiNbKOCTI Oynu MpejacTaBiieHl rpabeibHHUK,
TPUIIUKA, MaK, MUAIIIN CH3HUH, pOMaIlka Heraxyda, CyXopeOprK, KOHIOIIMHA TOJIh0Ba, 9aCTKa KOKHOTO
3 saxux cranoBmia 0,1-0,3 %, a ix 3aranpHa cyma gopiBHioBana 0,6 % 3a 000X CTPOKIB OOJIIKY.

VY 2015 poui 3a uncenbHICTIO cepell Oyp siHIB MepeBaxana mounepHa xMenesugHa (36,0 % Bin
3araJibHO{ KUTBKOCTI 3a mepmioro i 34,1 % 3a apyroro o0IiKy), Apyre Miclie 3aiiMana ¢iaaka moJbo-
Ba (BimmosimgHo 29,8 1 18,3 %), TpeTe — mummiit cusmii (21,6 1 17,3 %). Ha gyacTky HaWOLIBIT TIOMIN-
penux Oyp’aniB npunanaito 87,4 i 70,7 % BiamoBigHO 40 cTpokiB 00miky. Taki Oyp’sHU K TOpO-
IIOK, TpabebHUK, KOBTO3ULIA Ta iHMI ctaHoBWiIX Big 0,3 10 9,9 % abo 0,5 1 14,4 mtyk Ha 1 M2,
B He3HauyHIN KUTBKOCTI 3yCTPIYaINCh TAKOXK TpadeTbHUK, KOHIOIIMHA MTOJIL0BA, MIEePreih (B CyMi —
0,21 1,0 %).

2013 poui 3arajgbHa KiJIbKICTb Oyp’ SIHIB 3a Ipyroro o0diKy 30inbImiIacs BiJTHOCHO 10 MEPLIOro Ha
18,9 mTyk Ha 1 M2, 10 MOSCHIOETHCS TTOSIBOI0 HOBHX CXOJIB, B OCHOBHOMY 3a PaxyHOK IUTOCKYXH.
VY 2014 poui HaBmaku KilbKicTh Oyp’sHIB 3a Apyroro o0JdiKy 3MeHImiIack Ha 55,3 mTyku Ha 1 M2
B nmanomy Bumajky 1€ Tpamwuiaocs BHACTIIOK MPUPOJHOTO BiIMHpAHHS POCIHH (DiajJKd TMOJIHOBOI.
Y 2015 porri TakoX CIIOCTepiranocs 3MEHIIEHHS KiITBKOCTI Oyp’ siHIB 3a Ipyroro ooiiky Ha 32,3 mTy-
Kk Ha 1 M2 33 paXyHOK 3HIDKCHHS YMCEIHLHOCTI POCIIHH (PiaJIKu TIOJTHOBO1, @ TAKOXK JIFOIIEPHU XMEIJICBH-
JTHOT Ta MHLIIIO CHU30TO.

3aranpHuUi piBeHb 3a0yp’ ssHeHOCTI B 2014 1 B 2015 pokax maibke B I STh pa3iB IECPEBUITYBaB
piBerb 2013 poky 3a mepmoro 00Ky 1 y ABa 3 MOJOBUHOIO pa3d — 3a IPyTroro. Ajle MKOJOYHNHHICTD
Oyp’sSHIB BU3HAYAETHCS HE JIMIIE YUCENBHICTIO, a 1 iX BUJOBUM CKIIAJIOM, TOMY JJIi 00  €KTHBHOTO
OLIIHIOBaHHS IKOAOYMHHOCTI CTiJl 000B’13K0BO BpaxoByBaTH BuA Oyp sHiB. Tak B 2013 poui Kijb-
KiCTh POCIMH HaWOUIBII MOMMTUPEHOTO Oyp’ sIHY TUIOCKYXHU cTaHoBMIA 26,4 1 45,8 mrT./mM? (BiATIOBITHO
JI0 CTPOKiB O0JIIKY), YMCeIbHICTh (ianku moaboBoi B 2014 poui mopisuioBana 151,31 99,1 mr./M2, a
B 2015 poui nroriepan xmeneBuaHoi — 36,0 1 34,1 mr./m2. dianka mosikoBa — I HU3bKOPOCIa OJTHO-
piuHa pocimHa BUCOTOO 10-20 cM i Barorwo BereTaTUBHOI MacH 10 15 T, MakCcHMallbHA TUIOAIOYICTh
sikoi — 3200 HacinuH. ToMy BOHA HE € 3TiCHAM Oyp’sSHOM 1 HE CIPUYHHSIE BEIMKOI IIKOAU ITOCiBaM
JIIOTIMHY Ta 1HIIUM CUTBCHKOTOCTIONIAPCHKUM KyJbTypaMm. JIrorepHa XMeneBuaIHa, SKa MepeBaxana B
2015 poui, TakoX € HHU3BKOPOCIOIO OJHOPIYHOIO POCIHMHOIO 1 HE HAJCKHUTh A0 3JiCHUX Oyp’sHIB.
[IpoTe pocnuHm MWIOCKYXHU AocsTaioTh BUCOTH 10 100 cM, Bara BereTaTUBHOI Macu OJHIET POCITUHH —
omm3pko 200 1, a MmakcuManbHa Tioaodicte — 60000 3epHiBOK [7-10]. ToMy BOHA 31aTHA 3HAYHOIO
MipOI0 KOHKYPYBAaTH 3 KYJBTYPHHUMH POCIIHHAMH 32 BOJIOTY, OCBITJICHHS, TOXUBHI pedoBuHH. [lo-
IIUPEHHS IUIOCKYXH B TMOCIBaX MPU3BOJUTH A0 MPUTHIUYEHHS POCIWH JIIONMUHY, HETATUBHO BIUIMBAE
Ha X piCT 1 pO3BUTOK.

OpHuM 13 3aBIaHp HAIIUX JOCIIKEHb OyJI0 BUBYHTU SEKTUBHICTH il Pi3HUX TepOIlHIIB 1010
3HUIICHHS Oyp’sHiB. B Tabmwmi 2 HaBedeHI pe3yiabTaTH BHU3HAYCHHS BIUIMBY TepOinumiB Ha 3a-
Oyp’ sTHEHICTh TOCiBiB JIonUHY Oistoro coptiB Cepraenuii 1 Yabancekuii y 2013-2015 pokax 3a aBa
CTPOKH OOJIKY.

BapianT 3 BHeceHHAM TepOinuny TpeduaH y 4ucToMy BHUIIISIII BUSIBHBCS HEIOCTATHBO €(EKTHUB-
HUM IIOJI0 3HUIICHHS Oyp’ sSHIB Pi3HUX BHUIIB. 32 BCi POKHW JOIIPKEHb BiH MOKa3aB MPUOJIM3HO OJTHA-
KOBI pe3y/ibTaTH 1 3HAYHO MOCTyMaBcs 3a e(EeKTUBHICTIO iHIIMM mpenaparam. PiBeHp 3aru0Oemni
Oyp’siHIB CTaHOBHB B CEpEJHBOMY 3a TPH POKH Ha 000X coprax 52,9 % (mepummii cTpok) i 56,1 %

(apyruit cTpoK).
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Tabmuns 2 — Biuius rep0inuaiB Ha 3a0yp’siHeHiCTH MOCIBIiB JIONKMHY 0iJ10T0
P MY y

KinpkicTs Oyp’siHiB
Bapian nocainy CIPOK | 613 pix 2014 pix 2015pic | Cepemnesa
00miKy TPH POKH
no3a Oyp’s- % % % %
Ha3Ba MpenapaTy i . ) ) ) i ) i ) )
(i ) BHECCH CTPOK BHECEHHS HIB | mT./™M? | 3aru- | mr./m? | 3aru- | mt./M? | 3aru- | wt./mM2 | 3aru
JUIOTA PCIOBHHA Hs1, JI/ra oei oei oei Oei
1 2 3 4 5 6 7 8 9 10 11 12
Copr monuny CeprnHeBuit
KonTpons 6e3 repOinuiB, 6€3 IPOIOIKU 1 353 0,0 1950 | 00 | 1703 | 00 | 133,5 | 00
P POILIE, D3 TP 2 | 525 ] 00 | 137.8] 00 | 1425 0,0 | 1109 | 0.0
Tpednan k.e. 15 o 10ciB 1 20,0 43,4 86,3 | 55,7 | 77,5 | 54,5 | 61,3 | 54,1
(Tpudmyparin) ’ A Y 2 | 222566 | 673 [51,1] 585 [ 589 ] 493 | 553
Opourteep Onrima . . 1 18,3 48,2 73,8 | 62,1 | 61,8 | 63,7 | 51,3 | 61,6
K.e. (Jlumerenamis- 1,0 TICIT TIOCIBY, 110
H) ’ ’ CXOIiB 2 24,0 54,3 558 | 59,5 | 56,8 | 60,2 | 45,5 | 59,0
Xapnec k.e. (Ane- 20 micns mociBy, 1o 1 10,8 | 69,0 | 37,8 | 80,6 | 31,5 | 81,5 | 26,7 | 80,0
TOXJIOP) ’ CXOmiB 2 15,3 70,8 35,8 | 74,1 | 30,5 | 78,6 | 27,2 | 75,5
IIpoMeTpekc K.c. 1.0 TicIst ociBy, J10 1 133 | 61,3 | 62,3 | 68,1 | 33,0 | 80,6 | 362 | 72,9
(ITpometpun) ’ CXOMiB 2 17,8 66,2 49,8 | 63,8 | 298 | 79,1 | 32,5 | 70,7
Cromn k.e. (Tlen- 40 nicis mocisy, 10 1 17,0 | 51,5 | 57,8 | 704 | 353 | 794 | 36,7 | 72,5
JIUMETAJTiH) ’ CXOmiB 2 20,3 61,3 37,8 | 69,9 | 26,8 | 81,2 | 28,3 | 74,5
IOmitep B.p.K. 0.75 10 CXOMAX 1 15,3 56,6 91,8 | 52,9 | 50,5 | 70,3 | 52,5 | 60,7
(Imazeramip) ’ A 2 20,0 61,9 66,3 | 51,8 | 52,8 | 63,0 | 46,4 | 58,2
. 1 16,5 53,2 86,8 | 55,5 | 650 | 61,8 | 56,1 | 58,0
Tpenan +{Onitep |1,2+0,5)  mo exonax 2 | 203 | 613 | 648 | 53,0 | 625 | 56,1 | 492 | 55.6
. micist mociBy, 10 1 17,0 51,8 78,8 | 59,6 | 758 | 555 | 57,2 | 57,1
Tpeguan + HOnirep 1,2 +0,5 cXoziB 2 | 245 | 533 | 588 | 574 | 645 | 547 | 493 | 555
. micyst HOCiBy, /10 1 9,3 73,6 403 | 794 | 31,0 | 81,8 | 269 | 79,8
Xapuec + FOnirep |1,0+0.5 cXoziB 2 | 118 | 775 | 315 | 771 | 328 | 770 | 254 | 771
[pomerpekc + 20 +0.5| M mocisy, 10 1 11,5 | 674 | 488 | 750 | 308 | 82,0 | 304 | 745
Omitep ’ ’ CXOMiB 2 15,0 71,4 420 [ 695 | 288 | 798 | 28,6 | 74,2
1 8,2 14,2 15,5
HIPOS 2 9,6 16,1 16,8
Coprt monuny YabaHcbkuit
Konrpons 6e3 repOinmaiB, 0€3 IPONOIKU L 38,5 0.0 1763 | 00 | 1850 | 00 | 1333 | 00
P PULIINB, be3 [P 2 [ 590 | 00 [1225] 00 | 1483 | 0,0 | 1099 | 0,0
Tpedunan k.e. 15 o 1ociB 1 18,3 52,8 753 | 572 | 78,2 | 57,7 | 57,3 | 51,7
(Tpudypain) ’ A Y 2 | 280 | 525 | 548 | 553 595 | 599 | 47.4 | 569
®Dpontrep OnTiMa . . 1 18,0 53,2 72,8 | 58,7 | 70,0 | 62,2 | 53,6 | 59,7
k.e. (JIumerenamin- 1,0 e Hquy’ Ho
’ CXOIiB 2 25,8 56,6 49,0 | 60,0 | 553 | 62,7 | 434 | 59,6
1))
Xapsec k.e. (Aue- 20 Ticyst HOCiBY, JI0 1 10,0 72,7 423 | 76,0 | 355 | 80,8 | 29,3 | 78,0
TOXJIOP) ’ CXO/JIiB 2 15,3 74,1 288 | 76,5 | 31,5 | 788 | 252 | 77,1
ITpomerpekc k.c. 3.0 micyst HOCiBy, /10 1 16,0 | 584 | 51,5 [ 70,8 | 40,3 | 78,2 | 359 | 77,6
(ITpometpun) ’ CXO/JIiB 2 19,3 67,3 415 | 662 | 393 | 73,5 | 334 | 69,6
Cromn k.e. (ITen- 40 micyst HOCiBy, /10 1 16,5 57,1 72,5 | 58,9 | 47,5 | 74,3 | 45,5 | 65,9
JIMMETAIIiH) ’ CXOJIiB 2 22,3 62,2 423 | 655 | 36,5 | 755 | 33,7 | 69,3
IOmitep B.p.K. 0.75 10 CX0JaX 1 13,8 64,1 58,8 [ 66,6 | 71,8 | 61,2 | 48,1 | 63,9
(Imazeramip) ’ 2 21,5 63,6 440 | 640 | 61,0 | 589 | 422 | 61,6
. 1 18,8 51,4 73,8 | 58,1 | 81,8 | 55,8 | 58,1 | 56,4
Tpednan +1Onitep 1,2+ 0.5~ mo exonax 2 | 258 | 563 | 585 | 522 | 688 | 53.6 | 510 | 53.6
. micyst HOCiBy, /10 1 20,8 46,0 77,0 | 56,3 | 84,8 | 54,2 | 60,9 | 54,3
Tpeduran + IOnitep| 1.2 + 0.5 cxoniB 2 | 303 | 486 | 545 | 552 | 62,0 | 582 | 489 | 555
. micyst HOCiBy, /10 1 11,5 70,1 290 | 83,5 | 378 | 79,6 | 26,1 80,4
Xapuiec + [Onitep |1.0+0.5 cxoniB 2 | 120 | 797 | 23,5 | 80,8 | 33.0 | 77,7 | 22.8 | 799
Ipomerpekc + 20405 micyst HOCiBy, /10 1 11,8 | 693 | 403 | 77,1 | 26,8 | 85,5 | 26,3 | 80,2
IOmiTep ’ ’ CXOJIiB 2 14,5 75,4 298 | 75,7 | 33,5 | 779 | 259 | 764
1 12,2 19,5 17,5
HIPOS 2 13,3 17,4 20,6

185




Arpobionoris, 172017

BurpobyBanus repoinyay @porthep OnTrMa MoKa3ajao WOro JOCUTH CIa0Ky Mit0 MO0 3HUIICHHS
Oyp’siHIB Pi3HUX BHIIB 3a BCl poKU AochimkeHb. Tak, y 2013 porwi BITCOTOK 3HUILCHHS Oyp’siHIB B cepea-
HBROMY Ha JBOX copTax ctaHouB 50,7 3a mepimoro ooiiky i 55,5 — 3a apyroro. Jlemo kpari pe3yibTaTu
Oymo orpumano y 2014 1 2015 pokax (3HHIIICHHS Oyp’ sIHIB — BIATIOBLIHO A0 CTPOKiB 63,7 1 62,7 %).

IepOitmn XapHec (BHECEHMH Y YMCTOMY BUIVISIIL) € OJHMM 13 Kpamux 3a €(eKTHBHICTIO 3HHILCHHS
Oyp’sHiB. OcoOIMBO BUCOKI pe3yasTaTy oTpuMano B 2015 porii: Ha mociBax 000X COPTIB YHCENBHICTE Oyp’ THIB
3MEHITIIACH, TIOPIBHAIHO JI0 KOHTPOJIO Oe3 mpormoikw, Ha 81,2 % 3a miepmioro i Ha 78,7 Y% 3a mpyroro oOiKy.
B cepempomy 3a 3 poku piBeHb 3aruOesti Oyp’ siHIB JOPIBHIOBAB BiAIIOBIIHO 110 CTPOKiB — 79,01 76,3 %.

Bapiant 3 BunpoOyBaHHsiM repoinnay [IpoMmeTpekc mokaszaB J0CUTh €EKTHUBHY, ajie HEe CTalOlIbHYy
Iito 3a pokamu jociimpkerns. Tak, y 2013 pori BicOTOK 3HUIICHHS cTaHOBUB 58,4-63,3 3a mepmroro
Ta 66,2-67,3 3a gpyroro o0iiky, y 2014 porti — Bianosizuo mo 70,8 1 66,2, ay 2015 — mo 80,6 Ta 70,1.

Bukopucranns rep6inpay CTOMIT TakoX BUSBHIO HECTaOLMBbHICTB Aii 32 pOKAMHU JOCIIHKEHHS.
Y 2015 pomi 1ie#t nmpenapar OyB OqHNM 3 Kpalux: 3arudens Oyp’ sHiB cTaHOBMWIA 10 79,4 % (mepmmii
00611ik) Ta 10 81,2 % (mpyruii o0iK); mpote y 2013 mokasaB BiTHOCHO HU3bKY €()EKTUBHICTh: MaKCH-
MaJbHE 3HIKSHHSI YUCEILHOCTI 3a miepiioro oomiky Ha 57,1 %, a 3a apyroro — Ha 62,2 %.

3a poku BunpoOyBanHs repOiiw FOrmiTep B IiJIOMy [MOKa3aB HECTAOLIbHY 1 HE IyXe e(QEeKTHBHY [IiF0
1010 3HUIIEHHS Oyp stHiB. Taxk, y 2014 portii 3aru0ens CTaHOBHIIA BIATIOBITHO JI0 CTPOKIB 00JIIKY HA TOCi-
Bax copty CeprHesuii e 52,9 1 51,8 %, aemo kparui pe3yasrati orpumano y 2013 1 2015 pokax. Ta-
KO CJIiJT BIMITHTH, 1110 KUTBKICTh 3HUINEHUX Oyp’ sIHIB JOCHTH 3HAYHO Pi3HUIIACS HA ITOCiBaX 000X COPTIB.

BapianT i3 BHeceHHsaM 0akoBoi cymimr Tpeduan + FOmitep mo cxomax 0yB Manoe()eKTHBHUM 3a
BCl POKM TMpPOBEACHHS NOCHiKeHb. B cepeanbomy 3a 3 poku Ha 000X copTax piBeHb 3aruodeni
Oyp’sHIB cTaHoBHB 57,2 % 3a nepmioro i 54,6 % 3a mpyroro obiky. [Ipote BukopucTaHHs 11i€i 6aKo-
BOI CyMITIIIi TTO CXOJ[aX TO3BOJIFIIO OTPUMATH OUTBIT SKICHUW Pe3yJIbTaT, HiXK Y HACTYITHOMY BapiaHTi.

3a pe3ynpTaTUBHICTIO BHECEHHs OakoBoi cymimi Tpeduan + FOnitep micns mociBy A0 CX0AiB BU-
SIBUJIOCS HAWTIPIIUM Cepell BCiX BapiaHTIB mociimy. Jemmo kpare 1151 6akoBa cymim gistia y 2014 pori:
110 59,6 % 3HMIIEHHS 3a mepmoro i 57,4 % 3a npyroro obiiky. B cepemHboMy 3a Tpu pOKH piBEHB 3a-
rubeni Oyp’ THIB CTAHOBUB BiAMOBITHO A0 CTPOKIB 55,7 1 55,5 %.

Haiikparii pe3ynbraTi 3a €(h)eKTHBHICTIO 3HIKEHHS 3arajIbHOi 3a0yp’ THEHOCTI Ha IOCiBax 000X COPTIB
JIIOTTMHY OTPHMAHO Ha BapiaHTI i3 BHECEHHAM 0akoBoi cymimti XapHec + FOmiTep. MakcuMaasHUA piBEHb
3aru0eni Oyno BinmideHo y 2014 poui: 83,5 % 3a neporo i 80,8 % 3a apyroro o6miky Ha copti YabaHCh-
kui. B ceperHhOMY 3a TpH pOKH 3HUIIICHHS Oyp’ sSTHIB TocsATaso BiamoBiHO 10 cTpokiB 80,1 178,5 %.

Takox XopoIi pe3yinbTaTH MoKa3ajao BHeCeHHS OakoBoi cymimri [Ipomerpekc + IOmitep: piBeHB
3aruberni Oyp’ siHIB 3a POKHU JOCIIKCHb CTaHOBUB BiJ 67,4 10 85,5 %, a B cepeJHhOMY Ha 000X COpTax
77,4 % (nepuuii cTpok) i 75,3 % (apyruii ctpok). Llei BapiaHT HalOIbII CTaOLIBHUH 33 e)EeKTUBHIC-
TIO 3HHMLICHHS Oyp’sIHIB 3a BC1 poku BUnpoOyBaHH:, a oco0nmBo y 2014 poui, onuH i3 Kpalux cepesn
BCiX BapiaHTIB OCTiTy.

BucnoBku. PiBens 3a0yp’ssHCHOCTI BU3HAYAETHCS 3a MICIIEM MPOBEACHHS AOCTIIIB, MTONEPEIHU-
KaMu i ymMoBaMmH BereTtanii poky. Cxiazg Oyp’siHiB, MOIIMPEHUX Ha MOCIBax JIIONUHY, 3HAYHO Pi3HUBCS
3a pOKaMH TPOBEIACHHS JTOCHIKEHB, IO MO3BOJIIO BUBUUTH €(hEKTHBHICTEL Mii TepOIIUIiB 31 3HU-
1ieHHs Oyp’ sHiB Pi3HUX BUIB.

Jnst moKpalieHHsl pe3yIbTaTUBHOCTI TepOilMan MoTpiOHO migdupaTH 3 ypaxyBaHHSIM BHAOBOTO
CKIIanxy Oyp’siHIB, TOMIMPEHUX Ha KOHKPETHHUX TIOJISX.

Haiikpami pe3ynbraTté 3a e(eKTHBHICTIO 3HM)KEHHS 3arajbHOi 3a0yp’sIHEHOCTI Ha MociBax 000X
COPTIB JIFOMMHY OTPUMAaHO Ha BapiaHTi i3 BHECEHHAM 0akoBoi cymimri XapHec + FOmitep. B cepennano-
My 3a TPH POKH 3HHUIICHHS Oyp sIHIB AocaTano BiamoBigHO M0 cTpokiB 80,11 78,5 %.

Takosx xopori pe3ynbTaTi HoKa3ano BHeceHHs 0akoBoi cymimt [Tpomerpekc + FOmitep (piBeHb 3aru-
Oemi Oyp’sTHIB 3a pOKH JOCIIPKEHL CTAaHOBUB Bix 67,4 1m0 85,5 %) Ta repOimmmy XapHec y YiCTOMY BHTIIS-
i (B cepeHROMY 3a 3 pOKH piBeHb 3aruberi Oyp’ sTHiB JOPiBHIOBAB BiAMOBIIHO A0 cTpokiB 79,01 76,3 %).
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¢ ¢eKTUBHOCTD AelicTBHA repOMIMIOB HA NOCEBAX JIONHHA 0€JI0r0 B 3aBHCHMOCTH OT BHI0BOI0 COCTaBa COp-
HAKOB

O.M. Bepecenko, T.M. Jlepuenko

IIpuBeneHO pe3ynbTaThl UCCIIEAOBAHUN 10 U3YYCHUIO YPOBHS 3aCOPEHHOCTU U BHJOBOI'O COCTaBa COPHSAKOB Ha IIOCEBAX
JIIOTIHHA OeNoro, onpeeaeHbl Hanboee pacIpOCTPAHEHHbBIE U BPEIOHOCHBIE COPHSIKH. Y POBEHb 3aCOPEHHOCTH ONpPEEsieT-
Csl 10 MECTy MPOBEJEHUSI OIBITOB, MPEAIIECTBEHHUKY M YCJIOBUSIM BereTauuu rojga. CocraB COpPHSIKOB, PaCIpOCTPaHEHHBIX
Ha TI0CeBax JIIOMMHA, 3HAYUTENBHO Pa3NUyalcs MO ToAaM MPOBEICHUs HCCIEJOBAHUH, UTO MO3BOJIMIO U3Y4YUTh JIEHCTBUE
repOMLMIOB [0 YHUYTOXXCHUIO PAHHUX BHJIOB COPHAKOB. [IpoaHanusupoBaHa 3()(eKTUBHOCTD Pa3HbIX IepOULIMIOB B 3aBU-
CHMOCTH OT JCHCTBYIOLIETO BEIIECTBA, HOPM M CPOKOB BHECEHMs. Hawmimydmue pe3yiabTaThl MO CHU)KEHUIO YPOBHS oOrmeit
3aCOPEHHOCTH IIOCEBOB IIOJIy4EeHO Ha BapHaHTE ¢ BHECEHHEeM OakoBoil cMecn XapHec + FOmurep. Takke xopouue pe3ynbTa-
THI TIOKa3a10 BHeceHue 6akoBoi cMecu [Ipomerpekc + FOmmTep u repbunuma XapHec B UUCTOM BUJIE.

KnroueBble c10Ba: TIONUH OEIIBIN, COPHSIKH, BUIOBOI COCTaB, TepOUIUALI, ISHCTBYIOIIEE BEIIECTRO.

Herbicides efficiency on white lupine crops depending on weeds species composition

O. Veresenko, T. Levchenko

White lupine is one of the best forage crops. New varieties of lupin, that are created in recent years and listed in the Na-
tional register of plant varieties of Ukraine, have a number of valuable traits that can give high and stable yield of seeds and
green mass and thereby to ensure the needs of livestock high-quality, higher protein feed. Due to its biological characteristics,
lupin is a crop that needs weeds clean areas. The determination of species composition of weeds and the effectiveness of
herbicides for lupin crops still remains understudied and important issue.

The aim of the research was to study the level of infestation and species composition of weeds on white lupin crops and
the effectiveness of various herbicides, depending on active substance, of the rate and timing of bringing herbicides.

The research was carried out in 2013-2015 in NSC "Institute of agriculture NAAS" in the fields of experimental farm
"Chabany" (Kiev region, Kievo-Svyatoshinskiy rayon). There was studied the effectiveness of the following herbicides: Tre-
flan (active ingredient trifluralin); Frontier Optima (active ingredient dimethenamid-P); Jupiter (active substance imazatapyr);
Harnes (active ingredient acetochlor); Prometrex (active ingredient prometryn); Stomp 330 (active ingredient pendimethalin)
and the tank mix Treflan + Jupiter, Harnes + Jupiter, Prometrex + Jupiter on Cabanskiy and Serpneviy varieties of white lu-
pin crops. Records of the quantity and composition analysis of weeds was carried out on plots of all variants of experiment in
two terms: 30 and 60 days after applying the herbicides.
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To evaluate the effectiveness of herbicides for eradication of weeds, their influence on the growth and development of
various plants it is necessary to determine the rate of infestation and species composition of weeds. Quantitative account of
weeds on crops of both varieties of lupine on sections of the control variant without herbicide and without weeding, showed
that the level of contamination depends on the place of experiments of its pre-crop and vegetation conditions. The results of
the determination of weeds in 2013, 2014 and 2015 are significantly different both in quantity and species composition. In
2013 the number of weeds in average plots of both varieties of lupine made in the first period of account of 36.9 and 55.8 in
the second pieces, in 2014 respectively — 185.5 and 130.2 pieces, and in 2015 — 177.7 and of 145.4 pieces per 1 m> The
harmfulness of the weed is determined not only by numbers but also their species composition, therefore, for an objective
assessment of the pest damage it is essential to make sure to consider the kinds of weeds. In 2013 monocotyledonous annual
weeds dominated, which made 77.0 % of the total, in 2014 it made 95.6 % of annual dicotyledonous, in 2015 dicotyledonous
annuals made up to 72.2 %.

The main objective of our research was to examine the effectiveness of different herbicides in weeds control. The best
results on the efficiency of the overall infestation on crops of both varieties of lupine was obtained on the variant with incor-
poration of the tank mixture Harnes + Jupiter: the dose of 1.0 + 0.5 1/ha, incorporation after sowing, before emergence. On
average over three years, weed control was achieved first runoff accounting for 80.1 % and the second of 78.5 %. Tank mix-
ture Prometrex + Jupiter also showed good results: the dose of 2.0 + 0.5 1/ha, applying after sowing, before sprouting (the
level of destruction of weeds over the years of research ranged from 67.4 to 85.5 %) and herbicide Harnes in its pure form:
dose 2.0 I/ha, applied after sowing, before emergence (on average for 3 years the level of weeds destruction equaled 79.0 and
76.3 % in the relevant terms).

Key words: white lupine, weeds, species composition, herbicide, active ingredient.
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OLIHKA BIIVIMBY CEHOBHUHU HA JEAKI ®I3UKO-XIMIYHI
BJIACTUBOCTI POBOYUX PO3YHUHIB IHCEKTHLIUAIB

Jocnimkeno poins Ce4oBUHM SIK aHTHBHIIAPOBYBada y poOOYNX PO3YMHAX MIKPOOIOIOTIYHUX Ta XIMIYHUX IHCEKTUIUIB
Pi3HMX KJIaciB XiMIYHHX CHOJIYK i mpenapaTuBHUX (GopM. BusBieno, 1o 3 gobasieHusm 0,20 % CedoBHHH IO BOAHHX eMy-
nbCciil 1 cycmeHsiil mpemapatiB JOCSTaeThCsl 3HIKEHHS BUIIAPOBYBaHHS Kpameib 3 00OpoOJeHOi MmOBepXHi Oinblie HIX Y
1,5 pa3u. BusnaueHo 1i BIJIMB Ha HMOBEpXHEBHiA HATAT Ta pH cepenoBuina BOAHUX PO3YMHIB XIMIYHHUX i G10JIOTTYHMX 1HCEK-
THULHIIB. BeraHoBICHO, 10 B IMX poOOYMX BOJHUX po3urHax CeuoBHHA HE BIUIMBAE HA MOBEPXHEBUIl HATAT Ta HE 3MIHIOE
PEaxIiio CepeoBHINa.

KurouoBi ciioBa: iHcekTuimau, 6ionpenapaTy, Ce40BHHA, TIOBEPXHEBHI HaTsr, pH cepenoBHIla, BUIAPOBYBaHHSI.

IMocTaHoBKka nmpodaemMu. Oprasivdi MECTHITUAA BUKOPHUCTOBYIOTECS y CLUTBCBKOMY TOCHIOAAPCTBI, SIK
MPaBWJIO, Y BUIIISI eMyJbCiil 1 cycniensiit. 1i mecTummaHi npenapaTv, IOps 3 TOKCUYHICTIO TIOIO0 IKiJI-
JIMBUX OPraHi3MiB, MAlOTh BOJIOJIITH BHCOKOIO JTUCIICPCHICTIO W 3MIOHICTIO PIBHOMIPHO PO3MOIUISTUCH,
TTOBHICTIO TIOKPUBATH M MaKCHMAaJIbHO YTPHMYBAaTHCh HA MOBEPXHI POCIHH, HaciHHI, komMax. KpiMm Toro,
BOHH MalOTh YTBOPIOBATH CTIiHKi eMyJIbCii 1 CycIieH3il y BOJIi pi3HOT )KOPCTKOCTI. JIjIsl OTpUMaHHS BCIiX ITUX
BJIACTUBOCTEH /10 JIIF0UOT pEUOBHHH MECTULUIY JOMIIIYIOTh TOTOMIXKHI PEYOBUHHU — IHTPENIEHTH: IS Ti-
JBUIICHHS CTAOUTEHOCTI pOOOYMX PO3UMHIB — NEIIOKYIISTOPH, ITOITIIICHHS! TPWINITIAHHS Ta YTPUMAHHS
Ha 00’ €KTax, 3MCHIIICHHS BUITAPOBYBaHHS — 00HI(PIKaTOpH; 3HIKEHHS TTOBEPXHEBOT'O HATSATY, TOJIIIICHHS
3MOYYBaHHS 00'€KTIB — JICTEPreHTH; MiJICUIICHHS TOKCHYHOCTI — CHHEPTICTH.

Take rpynyBaHHS TONOMIXKHUX PEYOBHH € YMOBHHM, OCKUTBKH JIy’K€ YaCTO OJ[HA i Ta cama pedo-
BHHA Ma€ JCKITbKa BIACTUBOCTEH. 3MeO1IBIIOTO SIK MOTOMIKHI PEYOBHHH JOMINTYIOTh TTOBEPXHEBO-
aktuBHI pedoBuHH ([TAP), sIKi BUKOPHCTOBYIOTBCS y BUTIISII CTabilizaTopa Ta eMyJIbratopa y piIkux
pobounx cymimax [1]. Lli iHrpemieHTH AOAAIOTH IO MIFOYMX PEUOBHH HE JIUIIE ITiJ[ YaC CTBOPCHHS
Ipemnaparis.

AHaJi3 0CHOBHUX TOCJiMKeHb i myOJikaniii. st mokpamenss (i3uKo-XiMi9HAX BIIACTHBOCTEH
po0od0i pinuHM, miABHIIEHHS 11 eeKTUBHOCTI Oe3mocepeHbO Mepel BUKOPUCTaHHIM 4acTo 10 Hei
JOMIIIyIOTh ToBepxHeBo-akTHBHI peuoBrHU OI1-7 1 OII-10 ta anTrBUnapoBysaui (Al-4I1). JJonaBan-
HS 0 1HCEKTHUIUIY a30THUX MiHEpaJIbHUX N0OpHB (cedoBHHHU) Y KinmbKocTi 3,0-4,0 kr/ra migBuriye

© Cexyn MLII., BepezoBcbka-Bpurac B.B., 2017.
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TOKCHYHICTh TIPETapaTiB, MOJIIIIYE TEXHOJOTIYHI SKOCTI po00d0il pimuHu (IMABHIIYETHCS OTHOPIM-
HICTh Kpamelb Ta iX YTpUMaHHS Ha JIMCTKOBIN IMOBEPXHIi, 3MEHIITYETHCS BUIIAPOBYBaHHS KPAIUTUH 3He-
CEHHS 11T 9ac OOTPUCKYBaHHS, OCOOIMBO 3a MAJII00O’ EMHOTO Ta YIBTpaMaaoo0’ eMHOTO [9].

Po0oui po3unHM eMyIbCiii 1 CyCIIeH3il MeCTUIUAIB MAlOTh BOJIOAITH MEBHUMHU (DI3MKO-XIMIYHUMHU
BJIACTHBOCTSIMH, HANPHUKJIA]l, CTAOUIBHICTIO, BUTAPOBYBAHHSM, 3MOYYBAaHHSIM, TIOBEPXHEBUM HATATOM,
PO3TIKaHHSM, PEAKLIEI0 CEPETOBHUILA.

OmHuM 13 BOXIUBHAX (Pi3MIHUX TTapaMeTPiB, AKI PErIaMEHTYIOTh MOXIIMBICTh BUKOPHUCTAHHS TIEC-
TUIUAHAX CyMIIIeH, € iX BUmapoByBaHHs. [Ipu 1ipoMy BupilagpHe 3HAUEHHS Ma€ MIBUAKICTh BUMAPO-
BYBaHHS Kpareib B IIEPioJl OCiaHHA iX Ha 00’ €KT TPUBAIICTIO BCHOTO 2,5 ¢ (IJIs Kparesb AiaMeTpOM
40-150 mxm) o 150 ¢ (mns kpanens giamerpom 1000 Mim).

BusBnseTscs, 110 1eii mporec MoXKHa PETyIIOBATH 32 PaXyHOK JIOJaBaHHS 0 poOoYoi piquHM aH-
TUBUIAPOBYIOUUX 100aBoK. Piznunuil ehekT aHTUBUIIAPOBYBaya MOJSTAE Y HACTYITHOMY: BiH IIOKa3ye
Y CKUIBKH pa3iB TPUBAIICTh iICHYBAaHHS KPAIIMH EBHOTO PO3MIPY JOCIIIKYBaHOI piHHU OijbIIe, HIX
TPUBAJIICTh ICHYBaHHS KparuiiH Boau. Tak, momaBanus 10 5 % BomHoi BipycHoi (Bipin-EHIII) Ta 6ak-
TepianbHOi (denapobaunnin) cycrneHsiit antusunapoByBaua Al-4I1 3HMKye BUmapoByBaHHS po0O0UOi
pinuan Ha 32,3 % MOPIBHSHO i3 CycneH3ieo 0e3 100aBKH, a 3 I0JaBaHHSIM CCUOBHHH — Ha 5,9 % [6].

EdeKxTrBHICTh TIECTUITHIIB MIEBHOIO MIPOIO 3aJIC)KUThH BiJ IOBEPXHEBOTO HATATY poOodoi pimuau. [Tix
€0 BIIACTUBICTIO, 3BHYAWHO, CJII PO3YMITH BHUMIPSHHI HATSAT Ha ITOBEPXHI PO3MOAUTY «piauHa—
TIOBITPS1», «PiIMHA—TIOBEPXHS», «[IOBEPXHI—TIOBITPS», SKHil BUpaXkacThcs B Ain/cM”. Bil cripuse kpamomy
TIPOHUKHEHHIO TICCTUITUTY B OPTaHi3M KOMax, TKAHWHH POCJIFH, 3MOUYBaHHS 1 PO3TIKAHHS KPATUTAH Piu-
HU TI0 TTIOBEPXHI 00'€KTa, M0 00po0sieThes. [Ipy doMy MidK IIMMH TTOKa3HUKAMHK ICHYE 3BOPOTHA 3aJICHK-
HicTb [3, 12]. B npakTHLi 3aXUCTy POCIUH AesKi XiMiuHI Ipenaparty i HaBiTh KJIacH XiMiYHHUX CIIOTYK HOp-
MYIOTBECSI 38 BEIMYMHOIO TOBEPXHEBOr0 HaTAry. Tak, eMyinscii fochopopraHiuHuX IHCEKTHIHMIIB, SIKi BH-
KOPHCTOBYIOTBCS /ISl OOTIPHCKYBAHHS, MAOTh [IOBEPXHEBHIA HATST y Mexax 40-45 nin/em’. YV pasi 3mirmy-
BaHH 1X 3 repOilMIaMy 3MIHIOETHCSI IOBEPXHEBUI HATAT PoOOYMX PO3UMHIB y OiK 3HIKEHHS, BHACTIJOK
YOro 301IBIIY€ETHCS HAJXOMKEHHS IECTUIMAIB Y POCIMHY 1 MOAOBXKYEThCS MepioA ix netokcukanii. Jloba-
BKH 10 5 % cycriensii BipycHoro npenapary Bipia-EHII 0,04 %, OI1-10 i AI-4I1 3amKyr0Th TOBEpXHEBHIA
HaTsT pobodoi piguau 3 70,8 mo 38,4 ta 29,5 AiH/cM’ BiOBiHO [6].

[IpoTte B cymimax, ie OXHUM i3 KOMIIOHEHTIB € KOHIEHTpAT eMyJibCil menbramerpuny ([emmc
F-JIrokc), 11eif MOKa3HUK 3aIMINAETHCS Ha PIBHI OKpeMHUX KOMITOHEHTIB [11].

[1lix yac BUpPINICHHS MUTAHHS PO 3aCTOCYBAHHS CYMIII MTECTUITUAIB MiXK 00010 a0 3 1HIIMMH 3a-
cobamu ximizamii cix KepyBaTHCh JaHUMH PO BIACTHUBOCTI Jil040I PEYOBHHH IIpenapaTy LIoA0 pea-
KIIii B KUCJIHX 1 JIy’)KHUX cepeloBuInax. Bimoma ocobnmBa 9yTaMBICTh 10 peakiii cepenopuina docdo-
pPOpraHiYHUX IHCEKTHUITMIIB, K KOMIIOHCHTIB cyMimii. BoHH, SK MpaBUIIO, CTIHKI y KUCIOMY CEpelo-
BHIIlI 1 MIBHIKO TiAPOMI3YIOTECSA V Iy KHOMY [7]. [HCEKTHIIMIN 3 TPYNH XJIOPOPTaHIYHUX CITOJIYK Ta-
KOX OUITBII CTiHKi y kuciomy cepeposuii [5]. IIIBuakicTs MeTaboMi3My MipeTPOi liB MEHIIIOI MipOIO
3aJIC)KUTH Bifl peakiii cepemonura [11].

EdeKxTrBHICTh TIECTUIMIHNX PO3YHHIB 6araTto B YoMy 3aJIS)KUTh TAKOXK 1 BiJl iX 3AaTHOCTI 3MOUYyBaTH
Ta YTPUMYBATHCh Ha TIOBEPXHI JIUCTS, HACIHHS, KOMaX, 10 0OPOOIISIOTHCSI, 0COOINBO Y MOMEHT HAaHECEH-
Hi. [Ipn upoMy eeKTHBHICTD OONPHCKYBAaHHS XapaKTEPU3YEThCS KUTBKICTIO aKTUBHOI PEYOBHHH, OCLION
Ha JTaHii TIOBEpXHI Ta 30€peKESHHSAM OCamy IICIs BHITAPOBYBaHHS. JloBEmIEHO, IO yTPHMAHHS 3pOCTAE
MPONOPIIHHO 00’ €My BUKOPHCTAHOI PIIMHH 0 TOTO 4acy, JOKH MOBEPXHS HE Oyae HaCHYCHA KParuIsMH.
3 IBOr0 MOMEHTY TIOUYMHAETHCS «CTIKAHHS» PIAMHY 1 32 TOJAJIBIIOTO OONPUCKYBaHHS YTPUMAHHS 11 KiJlb-
KOCTI ITOYHHAE 3MEHIITYBATHCh, TOOTO MAKCUMAaJIBHUI 0Ca/l yTBOPIOETHCS Mepe]l MOYaTKOM CTiKaHHSI.

3MouyBaHHS PoOOYOI0 PITUHOIO MTOBEPXHI POCIWH 1 CTYHIiHB ii YTPUMaHHS 3aJCKHUTh BiJ BMICTY
ITAP [10]. BBaxaetbcs, mo Hanpukiaa, ontuManbiuil BMicT OIl-7 a6o OII-10 B iHCEKTHUITUIHUX
npenaparax mae ckmanata 0,05-0,1 % Bix 3araabHOI KUTBKOCTI pEYOBHH.

MeTo10 nociigxkennb 0yiio BUBUCHHS BIUTMBY CEYOBHHHM Ha JIEsKi (Di3UKO-XIMIUHI BIIACTHBOCTI BO-
JTHUX PO3YMHIB XIMIYHHX 1 MiKpOO10JIOTTYHUX 1HCEKTUITUIIB.

MeTtoauka nociimkeHb. /711 BUBUCHHS BUNIAPOBYBAHHS POOOYOI PiUHHU SK aHTUBUIIAPOBYBaY
Oyna BuOpana cedoBuHa 32 [OCTom 2081-75 3 4acTKOIO a30Ty B IMepepaxyHKy Ha CyXy PEUOBHHY —
46 %, gactkoro Bogu — 0,3 %.

I3 incextunmais: bi-58 Hoswuii (mumeotar), 40 % koHueHTpaT emyinbcii (k.e.) (pocdopopraniuna
crioiryka); Kapare 3eon (rsamOma-muranoTpuH), 5 % cycneHsis MiKpokKarcymu (MK.C.) (mpeTpoin);
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Kondinop 200 (imimaknonpum), 20 % po3unHHUE KOHIEHTpAT (pK) (HeoHikoTHHOIN); Koparen (xio-
panTtpanininpon), 20 % KoHUEHTpaT cycmeHsii (k.c.) (aHTpaHinamin). [HCEKTHIHUAM BHKOPHCTOBYBa-
JMCh Y KOHIEHTPALSIX, PEKOMEHIOBAaHHX JJIS 3aCTOCYBAHHS Ha MOJIBOBHUX KyJIbTypax.

3 OionpenapariB Oynu Bukopuctani bitokcubanmnia — BTY — P (Bacillus thuringiensis) B.c. 1 Jle-
nigouun —bTY — P (Bacillus thuringiensis var Kurstaki) B.c., 1100’ I3HO 3aIpOIIOHOBaHI 3aBiyBaueM
naboparopii MikpobiomeTony [HCTHTYTY 3aXHCTy POCINH, ZOKTOPOM c.-T. Hayk [.M. Tkanenko.

BunapoByBaHHS BU3HAYaIM €KCIPEC-METOAO0M, OCHOBAaHOMY Ha BaroBOMY BH3HAYCHHI MIBUAKOCTI
BTpaTH MacH 3i 3Mo4eHOi moBepxHi [4]. [TixroToBieHi 10 BUIpoOyBaHHS PoOOUi PO3YMHH IperapaTiB
HAHOCHJIH 32 JOTIOMOIOI0 MyJIbBEpU3aTOpa Ha TOKPHBHI cKembls (2x2 cM). Macy HaHECeHHX Kpareib
3Ba)KYBAJIM Yepe3 MeBHI MPOMIXKKH yacy Ha Barax tumy BIIP-200-m. 3a JaHUMU TOCIIIOBHUX 3BaXKY-
BaHb Oy yBaiy Ipadiky NIBUIKOCTI BUIAPOBYBAHHS Kpamellb PO3UHHIB.

Bu3HayeHHs MOBEPXHEBOrO HATATY POOOYMX PiTMH MPOBOIWIN CTAIArMOMETPUYHUM METOJIOM
(MeTon paxyHKY KpaImeib, 1[0 BUTIKalOTh 3 MpHOOpPY cramarmomeTtpa) [2]. KinbkicTs Kpamenb, o0 BU-
TiKa€ 3 MEBHOTO 00 €MY PIJIMHU B CTAIArMOMETPI, 3aJIC)KHUTh BiJI 1 IIOBEPXHEBOrO HATATY (0OEpPHEHO
NPOIOPIiHA 3aJIeKHICTB). ETanoHom [uis mopiBHAHHS OyJia JUCTHIbOBAHA BOJA.

[ToBepxHEBUIT HATAT POOOYOT PIAMHU PO3paxOBYBaIH 3a (POPMYIIOLO:

b = b soou 11 _s00u i
11 _ piounu
ne b 600u — noBepxueBuit HaTar Boau 3 Tadnui [3] (mpu t 20 °C Bin nopisHioe 72,53 nin/em®);
I1 BoaM — KiJIBKICTB Kpameb BOJIH;
I1 pinuHM — KiJBKICTH Kpalenb piiuHu.
Peaxiiiro cepenosuiia (pH) BusHauanu 3a goromororo pH-merpa (pH-150 mu) 3a temmieparypu 18-20 °C.
OCHOBHI pe3yJIbTATH JOCTiIKeHHsI. AHAIII3 OTPUMAHUX PE3YJIBTATIB CBIMUUTH, 10 J00aBka 20 %
CeuoBuHHU 10 poOOYNX PO3UMHIB XIMIYHUX MpenapaTiB pi3HUX KJIAciB XiMIYHUX CHOJYK 1 mpenapaTu-
BHUX ()OPM 3HAYHO 3HIKYE BUMIAPOBYBaHHS KparuiiH (puc. 1).
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Puc. 1. llIBuakicTs BUNAPOBYBAHHS KPAINJIMH BOAHUX PO3YHHIB XiMiYHMX iHCEKTHLUAIB
(mabopatopuuii nociniza, 2015-2016 pp.).

Pi3HuIS y IIBUIKOCTI BUITAPOBYBaHHS MOMITHA BXKE Uepe3 2 XBUJIMHY ITiCIIs HAHECEHHS PiIHU Ha
MOKpUBHE cKeublie. Skmo 3a ueit nepion po3unan Kopareny i Kondigopy sunapunuce 6e3 nodaBku
Ha 24 i 31 % BinnosigHO, TO cymimi 3 CedoBnHOIO Jmme Ha 9 %. Uepe3 8 XBWIMH 1eil MOKa3HUK
ckimanaB 78 1 64 Ta 28 1 29 % BigmosigHo. Bona Ha neit mepiox Bunapuiack moHicTio (100 %).

Amnasoriyni pe3ynbraTa Oyiu 3adikcoBani 1 3a momaBanHs Ce4OBHHHU 10 CyCIHEeH3iH OakTepialib-
HUX OilomnpenapatiB — bitokcubarmiiny 1 Jlemigonuny (puc. 2). Uepes 8§ XBUIMH BoJia MOBHICTIO BUTIA-
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pOBYBaJIach, TOMI K pedoBHHH 0e3 n00aBKu — Ha 71 1 63 % BiamoBimHO, a 3 HomaBaHHAM CEdOBUHU
mnme Ha 39 1 40 % BianmosigHo. Bigomo, 110 XOpomnMy aHTHBUNIAPOBYIOYHMH BIACTHBOCTSIMU BOJIO-
TITOTH 1 1HII a30THI moOpuBa — Amiadna cenitpa ta 50 % Ilmas (cymim Cemitpu 3 CedoBuHOM0O) [4].
[Ipote gepe3 cTBopeHHss HUMH Kucioro cepenosumia (pH=4,0), na BimMiny Big CeuoBunu (pH=6,9),
HE CIIiJ IX BUKOPHUCTOBYBATH, OCKIJIBKH OLIBIIICTH MIKpPOOPIaHi3MiB PO3BHBAETHCSA Y HEUTPaIbHOMY
CEepeIOBHIL 1 3a3HAIOTH MPUTHIUYEHHS y KACIOMY 1 OLIBII JTy>KHOMY cepenoBuii [8].
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Puc. 2. llIBuaKicTh BUNAPOBYBAHHS KPANIMH BOJAHUX PO34YMHIB MikpoOiooriyunux
npenapatiB (1abopatopHuii nocmuin, 2015-2016 pp.).

VY CBIKONPHUTOTOBICHHX PO3UMHAX XIMIYHHX 1 MIKPOOIOJIOTTYHHX MpenapariB MOKa3HUK TOBEPXHEBOTO
HATSTY 3HAXOMMTHCS y Mekax 41,1-71,2 min/cM® i € HpUHHATHNM, OCKITBKH Y OLIBIIOCTI BUITAIKIB JTHCTS
POCITHH i KOMAXH JOCTATHBO 3MOUYIOTECS PO3YMHOM 3 TIOBepXHEBMM HaTsroM 40-50 air/cm” [3]. OnHak Ha
BiZIMIHY BiJ] TIpollecy BUMapoByBaHHs, nobaBka 0,20 % CedoBUHM IO BOJHUX CYCHEH3iH 1 eMyJbCii mpe-
rapaTiB He BIUTMBAE HA MIOBEPXHEBUI HATAT pO34MHIB (Ta0. 1, 2). Pi3HUITIO B MOKa3HUKAX MMOBEPXHEBOTO
HATATY MK PO3YMHAMHE Pi3HUX MPETapariB, OYEBHIHO, MOYKEMO ITOSICHUTH KUTBKICHAM BMICTOM Y iXHBOMY
CKJIaJli TIOBEPXHEBO-aKTUBHUX PEYOBHH. BHUCOKHI piBEHb MOBEPXHEBOIO HATATY CYCIIEH3il MiKpoOiomori-
YHHUX TIpenaparis (6IH3bKi 10 PiBHS BoAM — 72,8 mit/cM®), OUEBH/IHO, MOB'SI3aHAI 3 HU3KIM BMICTOM  iX
ckiagi [TAP (menme 0,05-0,1 % Binx 3aranbHOi KiTBKOCTI PiIAHI).

Tabmuns 1 — ®izuko-xiMivyHi MOKA3HUKH SIKOCTi BOTHUX eMYJIbCiil i cycnen3iii iHcekTHIMAIB (;1abOpaTOpHUI TOCITI,
2015-2016 pp.)

TloBepXHeBHil HATAT, TiH/CM pH cepenosuma,
PoGoua piuna yepes ... ol yepes ... ol

2 24 2 24
bi-58 Hosui, k.e. (0,12% emyibcis) 47,8 46,5 6,8 7,2
Kapare 3eon, Mk.c.(0,05% cycnensis) 41,6 39,8 7,8 8,6
Koparew, k.c. (0,025% cycnien3is) 4,5 54,0 7,7 8,5
Konoinop, B.p.k. (0,05% emynbcis) 63,1 62,6 6,9 7,2
bi-58 Hosuii, k.e.+CeuoBuna 46,3 45,7 7,5 7,7
Kapate 3eon+CeuoBrna 41,1 38,3 8,3 8,5
Koparen+CevoBuna 60,9 58.8 7,9 7,1
Kondinop+CeuoBuna 53,7 53,2 7,8 9,3

Jlo6aBka 10 poOoUYNX po34MHIB XiMiuHUX 1 Oionoriunnx mpemnapartiB Ce4OBHHM HE 3MIHIOE peak-
L0 CepelOBUIIA, TOMY BOHH 3aJIMIIAIOTHCS (HakTHUHO HeWTpaibHUMU. [IpubnmnsHa cTabinpHICTE po-
00uYnX pOo3YMHIB 30epiraeThes i uepe3 J00y IMicis X MPUTOTyBAHHS.
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Tabmuis 2 — @i3zuko-XiMiuHI MOKAa3HUKH SIKOCTI BOAHHX cycreH3iii Mikpo6ionoriunnx npenaparis (;tabopatopHuii goc-
min, 2015-2016 pp.)

IloBepxHeBuUii HATST, min/em® pH cepenosuiua,
Po6boua piguna 4epes ... roj qepes ... roj
2 24 2 24
Birokcubanuiy, B.c.(0,5% cycneHsis) 68,6 68,3 6,6 6,6
Jlenimouun, B.c. (0,5% cycnensis) 71,2 70,5 6,3 6,1
Bitokcubanunin+CedoBuHa 67,1 66,8 6,9 7.5
Jlemigonuya +CeyoBuna 70,5 69,1 7.4 7,8

BucHoBku. 3a peakuiero cepenopuiia CedoBrHA CyMicHa 3 pOOOYMMH PiAMHAMYU XiMIYHUX 1 MiK-
pOOIOIOTIYHMX 1HCEKTHLHIAIB. BoHA BOJIOIIE XOPOILINM aHTHBUIIAPOBYIOUNM e(DEKTOM, OCKIIBKH 3a ii
m00aBIICHHS IO BOJHUX €MYJBCIH 1 CYCIEH31M MpemnaparTiB AOCATAETHCS 3HIKEHHS BHUITAPOBYBAHHS
Kparesb 3 00pobieHoi moBepxHi Oinbiie Hik y 1,5 pasmu.

CeuoBrHA HE BIUIMBAE Ha MOBEPXHEBUH HATAT BOIHUX €MYJILCIH 1 CyCHEeH31H 1HCEKTHIUMIB. Lleit
MTOKa3HUK BU3HAYAETHCS BMICTOM MTOBEPXHEBO-aKTUBHHUX PEYOBHH Y CKJIAJlI XIMIYHUX 1 MiKpOOi0JIOTi-
YHHX Tpenaparis.

[Tpubnu3Ha xapakTeprcTUKa poOOYHX PO3UUHIB 30epiraeTbes 1 uepe3 24 TOAMHU MICHIsI MPUTOTY-
BaHHSI, IO € TCTaBOIO JJIT BU3HAYCHHS CTPOKY X 3acTOCYBaHHS 0€3 3HMKEHHS ¢()eKTHBHOCTI.
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Ounenka Bo3JelicTBHS MOYEBHHBI HA HEKOTOPbI¢ (PM3MKO-XHMUYECKHE CBOHCTBAa pado4HX PacTBOPOB HHCEKTH-
IH/A0B

H.II. Cexyn, B.B. bepe3oBckasi-bpurac

Hccnenosano poias MoueBHHBI KaK aHTUHCIAPHUTENS B pabOUMX pPacTBOPAX MHUKPOOMOTOTHUECKUX U XMMHUYECKUX HHCE-
KTHLHUIOB Pa3JIMYHbIX KIACCOB XMMUYECKHX COCIMHEHHUI U MpenapatuBHbIX GopMm. OGHapyxeHo, 4to ¢ gobasnenuem 0,20
% Mo4eBHHBI K BOAHBIM 3MYJbCUSIM U CYCIIEH3HAM NPENapaToB AOCTHIAeTCsl CHIKEHUE HCIIAPEHHsI Karenb ¢ 00paboTaHHOM
noBepxHoCTH Ooiee 4eM B 1,5 pasza. OnpezeneHo ee IeHCTBHE HA MOBEPXHOCTHOE HATsDKeHUE M pH cpembl BOMHBIX pacTBO-
POB XMMUYECKHX U OMOJIOTMYECKUX MHCEKTHIUIOB. Y CTAHOBIICHO, YTO B 3THUX pabOdMX BOJHBIX pacTBopax ModeBWHA He
BJIMSIET HA IOBEPXHOCTHOE HATSHKEHHUE M HE H3MEHSIET PEaKIUIo CPEe/Ibl.

KnroueBble c10Ba: HHCEKTHIMIBI, OMOIIpENapaThl, MOUEBHHA, IOBEPXHOCTHOE HATHKEHHE, pH cpenpl, ncnapeHwus.

Assessment of urea impact on some physical and chemical characteristics of insecticides working solutions

M. Sekun, V. Berezovska-Brygas

The paper deals with the role of urea as an antievaporator in working solutions of microbial and chemical insecticides of
different classes of chemical compounds and preparations. Evaporation was determined with express-method based on
weight determining of mass loss rate from the wetted surface. Determination of surface tension of liquids was carried out
using stalagmometric method.

The amount leaking from a certain volume of liquid in stalahmometr depends on its surface tension (inversely
proportional relationship). Distilled water was the standard for comparison.

It was found out that addition of 20 % Carbamide to working solutions of chemicals of various classes of chemical
compounds and preparations reduces drops evaporation significantly.

The difference in the rate of evaporation was noticeable 2 minutes after applying the liquid to a piece of cover glass. If
during this period Korahen and Konfidor solutions evaporated without additives by 24 and 31 % respectively, the mixture of
Carbamide evaporated by 9 % only. The figure was 78 and 64 or 28 % and 29 % respectively in 8 minutes. The water evapo-
rated completely (100 %) within this period.

Similar results were recorded under addition of Carbamide to bacterial suspensions of Bitoksybatsylin and Lepidotsyd
bacterial biopreparations. The water evaporated completely in 8 minutes, while the substance without additives evaporated by
71 % and 63 %, respectively, and under addition of Carbamide — only by 39 % and 40 % respectively. Other nitrogen
fertilizers like ammonium nitrate and 50 % Plav (mixture of Nitrate ammonium and Carbamide) are known to have good
antievaporator characteristics.

However, because they create an acidic environment (pH = 4.0), unlike Carbamide (pH 6.9) should not use them
because most microorganisms developing in a neutral environment and suffer oppression in acidic and more alkaline
environment.

Surface tension rate in freshly made solution of chemical and microbiological preparations ranges 41.1-71.2 din/cm®* and
is acceptable, since in most cases lants leaves and insects are sufficiently wetted under the solution surface tension of 40-50
din/cm’,

However, unlike the evaporation process, the addition of 0.20 % Carbamide to aqueous suspensions and emulsions prep-
arations does not affect the surface tension of the solution.

The difference in performance between the surface tension of solutions of various preparations, apparently, can explain
quantitative content in its composition of surfactants. High levels of surface tension of microbial preparations suspensions
(close to the water level — 72.8 din/cm?), is associated with low surfactant content in their composition (less than 0.05-0.1 %
of the total amount of liquid).

Thus, in the medium reaction Carbamide is compatible with working liquids of chemical and microbial insecticides. It
has a good antievaporator effect since its addition to water emulsions and suspensions preparations results in reduced drops
evaporation from the treated surface by more than 1.5 times.

Carbamide does not affect the surface tension in water emulsions and insecticides suspensions. This figure is determined
by the content of surfactants in the composition of chemical and microbiological agents.

The approximate characteristics of working solutions continues 24 hours after the preparation, which gives grounds to
determine the period of their application without the efficiency reducing.

Key words: insecticides, biologics, carbamide, surface tension, medium pH, evaporation.

Haoitiwna 10.05.2017 p.

193



Arpobionoris, 172017

YK 630.911:631.5.631459.2:546..36

BYJHIK LIL, IIIOLJIb A.O., KOBAJIBOBA C.I1., kanaunaty c.-T. HayK
Kumomupcokutl HAYIOHATLHUL A2POEKOIO2IUHUL YHIgepcumem

MEJIIOPATUBHA EQEKTUBHICTD JIICOBUX HACA/I’KEHb
B YMOBAX KUTOMUPCBKOI'O IIOJIICCA

HaBeneHo pe3ynbTaTil JOCIIKEHb METIIOPaTUBHOI €(heKTUBHOCTI JIICOBUX HACAIKEHb, TOPU30HTAIBHOI Mirparii OCHOB-
HOTO €IIEMEHTY PalioaKTHBHOIO 3a0pyIHEHHs IpyHTIB Jicoarpaprux naummadris Homccs *'Cs. JloBeneno Memioparusay
3aXUCHY POJIb JICOBUX HAacaJKeHb, SKi CIPABISIOTH ONTHMI3YIOUy JIiI0 B arpojaHamadTax Ha HOBEPXHEBUH CTIK Ta epo3iio
TPYHTIB Ta € 6io¢iznuHIME O6ap’€epaMH Ha IUILXY IPOXOPKEHHS epO31HHO-T1APOIOTIYHIX IIPOLECIB.

3’51COBaHO OCHOBHI MMOKa3HHMKHU T'iPOJIOTIYHUX XapaKTepUCTHK Manux pidok Ilomices (na npuknazni Oaceitny p. Hopun),
Mopdororito Ta nanamadTHY CTPYKTYpY OaceiiHis, X pons y Mirpauii pagionykiiga. [TokazaHo 3aXuCHY poJib JiCOBUX Haca-
JDKEHB, SIKi CIIPABIIIOTh ONTUMI3YIOUH JIiF0 HAa TOPU3OHTANBHY Mirpamio ~ Cs Ta iHIIMX TEXHOTCHHUX 3a0pyJHIOBaYiB.

Po3pobiena kinacudikaliis €KOJOri4HOr0 CTaHy MENiOPOBAHUX BOA0300piB 3a 03HaKaMu (YHKIIOHYBaHHS OBEPXHEBO-
TO CTOKY, Ha IiJCTaBi KO BU3HAUCHO IILIIXU YIPABJIIHHS MITparii IOJIIOTAHTIB 32 TipOJIOTiYHO-epO3iHHNX MIPOLECIB Y Ji-
coarpapaux Janamadrax Kuromupcskoro Ilomicest.

Kunrouosi cioBa: piuka, Memiopanist, 6aceiis, tanamadT, TPyHT, 3a0pyAHEHHS, Mirparis, CTiK, Jic.

IMocranoBka npoduemu. B cyyacHoMy ysiBiieHHI ekostorii manamadTiB i arpojicoMerioparii, Jii-
COBI HACAKCHHS CIYTYIOTh KapKacoM (3aXUCHUM 6ap’€poM) IJIs arpoylaHamadTiB, IepEeTBOPIOIOYHN iX
B JicoarpapHi [1-4].

[Ipobnema MemiopaTHBHOT €(PpEKTUBHOCTI 3aXUCTy CUTHCHKOTOCTIONAPCHKUX YTiAb JIICOBUMH Haca-
JDKEHHSMHU HacaMIepe]] 3yMOBJIEHa: He30alaHCOBAaHMM CITiBBITHOIIEHHSM OPHUX 3€MeIb, IPUPOTHUX
ciHOXKaTe 1 macoBu, JiciB; Hee(PEKTUBHICTIO 3aXUCTY 3€Melb B yMOBAxX 301IbLICHHS iHTEHCUBHOCTI
CYXOBIiB, TIOCYX, BOJHOI 1 BITPOBO1 €po3ii; MOTipLUICHHSIM JiCIBHUYOTO CTaHy 3aXMCHHX JIICOBHX Haca-
JHKEHDb Ta 3MEHIIEHHSM iX TUTOII].

OcHOBHHIM 3a6pynHioBaueM rpyHTis [omices € *’Cs, sikuit ociB BHactinok YopHOOMIECHKOT KaTa-
ctpodu [8]. Ha Tepuropii, mo M0CTiKy€eThCs, pO3TANIOBaHI ASCSITKH BOAHHUX 00’ €KTiB (03epa, CTaB-
KH, MaJIi BOJIOCXOBHIINA Ta PIYKH) 1 TEPUTOPIi, MIOJ0 SIKUX 000B’ I3KOBO MAIOTh OyTH MPUUHSTI PIllICH-
HS TIPO 3aKPUTTS, KOHCEPBYBaHHS UM BiITHOBJICHHS 1 MPOJOBKCHHS EKCILTyaTallii B yMOBaX BiIUyKe-
HUX Tepuropiil. IlpakTrka ycHilHOTO BeleHHS CUIBCHKOTO TOCMOJapCTBa B €KOHOMIUHO PO3BUHYTHX
KpaiHaX CBIIYUTH MPO BAXKIMBICTH 3aCTOCYBAHHS 3aXHUCHUX JIICOBUX HACAI[KCHb SIK HEBiJ] €EMHOI CKJIa-
JIOBOI cydacHOTo 3emiiepoOcTBa. 3aXHCHI JTICOBI HACAKEHHS CTBOPIOIOTH €KOJIOTIYHHMM KapKac arpo-
maHAmagTiB.

AHaJIi3 ocTaHHIX JocTiaKeHb i mydJikaniid. Yxpainceke [lomiccst € 30HOI0 HAAMIPHOTO 3BOJIOKEHHS
1 HecTadi Teria. SIK 3aXoAu 3 MOJIIIIICHHS] BOTHOTO Ta TEIUIOBOTO OajlaHCy, PsI AOCHTIAHUKIB [1-5] peko-
MEHJy€ BUKOPHCTOBYBATH IIOJIE3aXHCHI CMYTH, SIKi IMO3UTHBHO BIUTMBAIOTH Ha (DOPMYBAHHS TEIUIOBOTO
OasiaHCy 0OJICHEHOTO TOJIA 1 CIIPUSIOTH OLIBII KPaIloMy BUKOPUCTAaHHIO COHSYHOI paiartii.

JlicoBi HacapKeHHs B arpojaHamiadTax HalOLIbIIe BIUIMBAIOTh HA 3arajbHy KibKICTh BOJIOTH, IIIO
e(pEeKTUBHO BHKOPHCTOBYETHCS POCIMHAMU. BOHU MOMITHO 30LIBIIYIOTh MPUOYTKOBY YaCTHHY BOJHOTO
OanaHCy 3a paxyHOK akyMyJisiitii Bostord [1]. [Tix fiero JTiCOBUX CMYT MOCKITIOETHCS BOJIOTOOOMIH, Ha MiX-
CMYTOBHX TIOJISX MOKPAIIYETHCSI YMOBH 3BOJIOXKEHHSI, CTA0LTI3y€eThCS BOJHUM PEXKHUM, 3MEHIITY€ETHCS ILIBH-
TIKICTB BITPY, PETYIIOETHCS CTIK JOIIOBUX 1 TAIIMX BOJ, 3aTPUMYETHCS CHIT, BOIHOYAC ITO3UTHBHO BILTHBA-
10Th Ha (i3U4HI Ta arpoXiMiyHi BIACTUBOCTI IPyHTY [1-4]. AHamni3 MpupoAHO-eKOHOMIUYHHUX YMOB JOCIIi-
JKYBAHOTO PETIOHY CBIAYMTH MPO JOLUIBHICTH came JiCOMETiOpaTHBHOIO HAMpsIMy TpaHcgopMarii ae-
TPaJI0BaHNX, MAJIOTIPOAYKTUBHHX 1 PaIi0aKTHBHO 3a0pyIHEHHX 3eMeb [5].

TeopeTnuHi IepeTyMOBH 1 EKCIIEpUMEHTAIBHI JaHi CBiAYATH, IO €pO3iHHO-T1IPOJIOTIYHI IPOIIECH,
SBIISIIOUMCH TPOBITHUMHU y TMEPETBOPEHHI MPUPOIHO-TEPUTOPIaIbHUX KOMIUIEKCIB, MiABUIIEHB 1 PiB-
HUH, TIOPYIIYIOTh €KOJIOTIYHY PiBHOBATY B JicoarpapHux JianmmadTtax [4, 6, 7].

[ToToxu peyoBHMHHU B JaHAIIA(TI MOB'SI3aHI 3 HOTO CTPYKTYPOIO 1, B KIHIIEBOMY pE€3yJIbTaTi, 3aMH-
KaroThCsl B OacelHaX TiJpoJIoTivHOI ciTku. Baroma yacTka JitepaTypHUX JDKEpel MPUCBIYCHA BILUTUBY
JIICOBMX HACaJKCHb Ha MOBEPXHEBUI CTiK. B OLIBIIOCTI poOIT BiIMiYa€eThCs, IO CTIK BECHSIHOT IIOBEHI
3 JIICOBHX YT1b MEHIIIMA HIXK 3 MTOJIBOBHX 1 ISl PI3HUI TUM O1IbIIA, YAM HIDKYE IO IIHPOTI pO3MiIlie-
Hul Bog036ip [7].

© Byanixk LIL, [igine A.O., Koanasosa C.II., 2017.
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Haii6insIm HEOJHOPITHUM € MaTepiaj MoA0 MOBEPXHEBOTO CTOKY Ha JIICOBHUX Ta MOJIBOBUX YTill-
IsIX B perioHax 3 HaaMipHuM 3BostoxkeHHsM. s [omices Ykpainu gani moao nporo NUTaHHs € (pa-
TMEHTapPHUMH 1 XapaKTEPU3YIOTHCS OMMHOKUMH JTOCIIHKEHHAMH Ta criocTepexkennsyu [7, 10, 11, 12].

MeTa A0cCaia:KeHHsI — BCTAHOBJICHHS MEJIOPaTUBHOI POJIi JIICOBUX HACAIKEHb, K OMTHUMI3YIO-
YOro YUHHHUKA Y TOPHU3OHTANIBHOMY IEPEpPO3MOiIi TEXHOICHHUX 3a0pyIHIOBaviB i3 BOJ0300piB 3a
JOBKMHOIO YJIIOTOBHHU B JlicoarpapHux jangmadrax Hapogumnskoro paliony (Ha npukiani OaceitHy
p- Hopumn).

Martepian i MeToauka aociaigxenns. OIIHKY TPUPOJTHUX YMOB IIPOBEACHO 33 JaHUMHU Oararto-
PIYHMX CHCTEMAaTHYHUX CIIOCTEPEKEHb JKUTOMUPCHKOTO TiAPOMETEOLEHTPY Ta arpoKIiMaTHYHUX
JIOBITHUKIB.

JliciBHMYO-TaKCaIliiHy XapaKTEPUCTHKY BUBUYAIHM MUISIXOM 3aKJIaJeHHS MPOOHMX ILIOINT 32 3aralib-
HOIIPUHHATHMHU METOIUKAMH B 3aXMCHHX JicoBux HacamkeHHsx Al “Ospynske CJII™ (mpotueposiii-
Hi HacaKeHHs1 CIIOBEUYaHCHKOTO KPSIKY).

BuBuUeHHS BIUIMBY JIICOBUX HACaHKEHb HA PO3IOJLI CHITOBOTO MOKPHUBY y arpojiaHaadri mposo-
JVJTH HA TPaHCEKTaX, SKi MPOKIaCHi Yepe3 Mol MePIEeHANKYIIPHO OCHOBHUM JIICOBUM CMYTaM.

JlocnipKeHHsT CTOKY TalluX BOJ MPOBOJMIIM IIIJISIXOM CIIOCTEPEKEHHS 32 CKJIaZOBUMH BOJHOTO Oa-
JIAHCY eJIEeMEHTAapHOi JAUIAHKHA BOJ0300pY 3a 3arajJbHONMPHHHATAMH MeTOJaMH. METOIUYHOI OCHO-
BOIO BUMIPIOBaHb CTOKY Ha CXHjIaX OyJIO BU3HAUEHHS SK XapaKTEPHCTUK CTOKY, Tak 1 (GakTopiB Horo
(hopMyBaHHS B JCKUIBKOX MICISX IO JIOBXKWHI CXWTy (YJIIOTOBUHI), BiJl BOJOJUTY 10 BOJO3IHUBY (KiH-
IIEBOTO CTBOPY) i 3a HUM. Ha mpukiami IBOX eleMeHTapHUX BOj0300piB B Hapomumbkomy paiioni —
«Pamua» ta «OTpyOn» OyJI0 MPOCTEKEHO TOPU3OHTAIHHY MITPaIlif0 OCHOBHOTO CJIEMEHTY Pajli0aKTH-
BHOTO 3a0pyHenHs °'Cs B IPYHTI 3a JTiHisSIMH IPOXO/KEHHS TTOBEPXHEBOIO CTOKY.

3pa3ku TPyHTY Ui JTa0OPAaTOPHHUX MOCTIKEHb BiIOMpalii METOJOM KOHBEPTa Y BEPECHI-KOBTHI
2005-2014 pp. 3 opHoro mapy (0-20 cM) AepHOBO-CEPETHBOINIA30JUCTOTO CYIIIIAHOTO TPYHTY, II0
BCiii JOBKMHI YJIOTOBUHU IMOYMHAIOYH 3 1 BEPILMHHM, B IUIeH(1 aKyMyJIsLii, MpOIyKTax CTOKY; JIiCOBil
CMY3i 1 10 3aMUKAI04Y0r0 CTBOPY (TPyO4acTOro BOJO3IUBY) Ta 32 BOAO3IHBOM.

[IuToMy akTHBHICT - CS y IPYHTi Ta BOAi BH3HAYaIM METOIOM ramma crektpomerpii Ha YCK
«["ama miroc» 3 mporpamHuM 3abe3nedeHHs M «[Iporpec» 3riTHO 3 iICHYIOUYMMH HOPMATUBHUMH JIOKY-
MeHTamu y XKutomupcewkint ¢inii 1Y «JlepkrpyHTOXOpOHa>.

OcHOBHI pe3yabTaTH I0CTiIKeHHs. 3a MaTepiagaMu JIiCOBIIOPSIAKYBaHHS 1 pe3yIbTaTiB MPOBe-
JEHUX JOCHIIKeHb BCTAHOBJIICHO, IO Ha APYKHO-O0ATKOBUX 3€MJIISIX MEPEBAKAIOYNMH JiCOYTBOPIOIO-
YIMH TIOPOJIaMU €: COCHA 3BUYaiiHa, Oepe3a MOBHCHA, akalis 0ia, Ay0 3BUYAiHUHN 1 YepBOHUH, BiTbXa
YOpHA Ta CYMyTHI NOPOAM — KJIEH TOCTPOJIMCTHH 1 SICCHEIUCTH, YepeMxa 3Bu4aitHa. YarapHUKOBI Mo-
poam (TmimTicok) — Oy3uHa YepBOHA 1 YOpHA, CBUAWHA Oina, OpycliMHA €BpONEHChKA, JIIITUHA; POJIb ITi-
JUTICKY BUKOHY€ TaKOX IIAPICT TOJOBHUX 1 CYIyTHIX IEPEBHUX TIOPIJ.

JlicoBi HacaJKeHHS B LJIOMY BiJirparloTh BaKIMBE MENiOpATHBHE 3HAYCHHS B HAaBKOJIUIIHBOMY
MIPUPOTHOMY CEPEIOBHIII 1 O€3MOCePEeHBO B JIicOarpapHUX JaHAmadTax, CIyryUud J0CTaTHbO I10-
TY>KHAMH BOJIOPETYIOBATBHUMH Ta MIPOTHEPO3IHHUMH 3aX0/1aMHU.

3 METOI0 AOCIHiIKEHHS 0COOJIMBOCTEH CHIr0O3aTPUMAaHHS 1 CHIFOPO3MOIUICHHS HAa MPHJIETINX T0-
JSX i BIUIMBOM TMOJE3aXUCHUX JICOBHX CMYTI OyJIO MpPOBENEHO CHITOMIpHI CHOCTEpEKEHHS.
006’ exToM mocmimkeHHs cTann 10 JiCOBUX CMYT Pi3HHX 32 KOHCTPYKITIEIO, B SKUX OYJI0 MPOKIAICHO
14 mapmpytaux xoniB (MX). CepenHsi aXXypHICTb JIICOBUX CMYT Y O€3IMCTOMY CTaHi 3HaXOAMUTHCS B
meskax 30-60 % (tabm. 1).

[IpocTexyeThCsl TICHHM B3a€MO3B’ 30K MK aepOJMHAMIKOIO (3HIDKCHHS IIBUAKOCTI BITPY) Ta
06’ emoM (V M>-M ') 3aTPHMAHOrO CHITY: 9UM OLIBLINI CyMapHHiI BITPO3aXHCT, TUM OLIbIInil 06’ €M
3aTpUMaHoro cHiry. OcoOJaMBOCTI 3aTpUMaHHS CHITY — L€ A3epKalbHE BiJOOpaKeHHS 3HIDKEHHS
MBHAKOCTI BiTpy. CHIr 3aTpUMyBaBCS Ha 000X MPHIJIETIIUX JO JICOBOI CMYTH TOJAX, IO BKa3ye Ha
MTO3UTUBHHUMA BIUIUB JIICOBHX CMYT HE3aJeKHO BiJl MPOCTOPOBOi oOpieHTamii. TOBIIMHA CHITOBHX
nuiei¢iB Ha MIKCMYTOBHX TOJISIX 13 3aBITPSIHOT CTOPOHM JIiCOBOI cMyru mpubau3Ho B 1,5 pas3u 6i-
JBIIA, HIK 3 HABITPSHOI.

HaiiGinsIm HeOTHOPIMHUMH € JaHi 010 TOBEPXHEBOTO CTOKY Ha JIICOBHX Ta MOJIHOBUX YTIIISIX B
paifoHax 3 HaAMipHUM 3BOJIOKEHHSIM. Y OimbiocTi poOit [7, 10-12] BigMiuaeTsest CKIAIHICTB TiApOIIOTi-
YHOTO TIPOLIECY TOBEPXHEBOTO CTOKY, HOro 6araro()akTOpHICTh Ta WMOBIPHICHMIA XapakTep, IO 1 BU3HaJae
0araToKpaTHICTh CIIOCTEPEIKEHD 1 HAKOIIMICHHSI eKCIIEPUMEHTAITBHUX JTAHVIX.
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Tabmuns 1 — BB J1icoBHX cMYT Pi3HHX KOHCTPYKIiif HAa cHiro3aTpuMaHHs i cHiroposnoginennst

Homep Komcrpykiis AXypHICTb y 6e3n1cToMy cTaHi, % Kp, O6’€M.3anI/IMaI.-IOFO
MX JTicoBOi cMyru MiX CTOBOYpamMu Y KpOHax 1,0 cht)rl?/l Y 3oHt,
-30H, m”- M

I Iponysua 40-50 50-55 1,35 25,5
11 inpHa 30-40 40-55 3,36 35,5
111 Iponysua 40-50 45-50 1,83 24,9
v [IponyBHa 50-65 45-50 4,75 114
A\ [inpHa 20-30 40-50 4,96 16,6
VI AsypHa 40-50 45-55 3,07 412
VI AxypHa 40-50 50-60 4,31 14,9
VIII [inpHa 35-45 35-45 3,84 55,0
IX AxxypHa 45-50 40-50 1,62 104,7
X AxypHa 50-60 55-60 2,02 79,5
X1 [IponyBHa 55-65 35-45 1,29 90,4
XII A>KypHO-TIpOIyBHA 65-75 45-55 1,16 54,0
XIII [IponyBHa 55-65 35-45 0,98 99,4
X1V AxypHa 40-50 50-60 1,00 49,9

Ipumitka: Kp — xoedinieHT piBHOMIpHOCTI METIOPAaTUBHOTO BIUIMBY (3MEHIIEHHS MIBUAKOCTI BITPY, CHIr03aTpUMaHH,
IPYHTOIIOKpAIIEHHS TOIIO) JIICOBUX CMYT Ha mpmteryi mois B 30Hi 0-25(30 )H — ne BiTHOIMIEHHS pi3HHII MaKCHMAJIBHOTO i
MiHIMaJIbHOTO BIUIMBIB y BKa3aHii 30Hi J10 Horo cepequboro 3HadeHHs. Yum menmmit Kp Ommkde, TuM 1icoBi cMyTH piBHO-
MipHillle BIUIMBAIOTh HA Ipuiiersie moie [§8].

Js [osmicess Ykpaiau gani moa0 1IbOTO MATAHHS (hparMEeHTapHi 1 MalOTh MTOOUHOKI JTOCHTIKEH-
Hs Ta criocTepeskeHHsL. Lle 1 coHykano Hac 3BepHyTH yBary Ha (OpMyBaHHS BOIHOTO OajlaHCy Ha pi3-
HUX arpodoHax — (0araTopiuHi TpaBH, O3UMi, PIIUIL), Ta B PI3HUX JiCOPOCIMHHUX YMOBax (JIic CKia-
oM 8C 2b — Bik 15 pokis, Ta micosa cmyra 3p.J] 2p.C. 1p.b.). Hani Hammx croctepexens (1999-2015
pp.) Ipo BOIHUH OanaHC CBimMYaTh MPO TE, IO B IMUJIOMY CTIK 3 JIICOBUX HACa/HKCHbh MEHIITUH 3a CTIK 3
OaratopiyHuX TpaB (mepenory) — tadauus 2. Pi3sHULSA Mi’K OPaHKOIO Ta JIICOBOIO CMYTOI0 HE3HAYHA.

Tabnuns 2 — EnemeHTH BOIHOIO 6ajaHCy HA CTOKOBHUX AISIHKAX, MM (cepenne 3a 1999-2015 pp.)

Bapiant 3aHaCI/I. BOAU BoONONHHEHHS HOBer.HeBI/Hjl Koedimient
B CHITY CTIK CTOKY
Jlic cxmagom 8C 2B, Bik 15 pokiB 62 49 13 0,20
Jlicoa cmyra 3p. 1 2p. C 1p. b 68 47 21 0,31
BaraTopiuni TpaBu (meperir) 49 10 39 0,79
O3umi 45 18 27 0,59
Pinns 43 35 16 0,37

[IpoBeneHi excriepUMEHTaIbHI AOCTIIKEHHS JO3BOJMWIA BCTAHOBUTH 3aJIC)KHICTH CTOKY 1 3MHUBY
BiJl BUIOBOTO CKJIaAy (XBOWHHX 1 JIUCTSIHUX MOPiJ) Ta MOBHOTH HACAXEeHb. BCTaHOBIIEHO, 110 B Haca-
JOKEHHSX CKIIAZIOM IO T SATH 1 OUTBIIIe OMWHUIG JTUCTSHUX IMOPIiJl TOBEPXHEBUH CTIK 3HAYHO 3MCHIITY-
€TBHCS TIOPIBHSAHO 13 COCHOBUMH HACaPKEHHIMH.

JlicoBi Haca)KeHHS! YMHATH CYTTEBHI BIUIMB Ha SKiCHI MMOKa3HUKH MOBEPXHEBOTO CTOKY, Biairpa-
104U Pojib Oio¢izuyHOro 6ap’epy Ha ILIAXY MIrpaiii peuoBHH 3 MPOAYKTaMu CTOKy. KoHIeHTparlis
3a0pyIHIOBAYIB YIiTKO PI3HUTHCS 3a €IEMEHTaMH BOI0300py, BimOyBaeThcs TpaHCchopMaris 3a0pym-
HIOBA4iB 3a YJIOTOBHHAMH Ta iX aKyMyJIsilis B MPHUCTBOPHIHA 30HI. Mirpaiiro pedoBHH Ha BOJ0300pi
PEKOMEHTY€EThCSI PO3TIIIATH Pa30M i3 BU3HAYCHHSIM KPUTHYHUX JI03 BMICTY PEUOBHH Y BOJI, 32 SIKHX
BiIOYBA€ETHCS IHTCHCUBHUN BUXiJ PEUYOBHH 3 TPYHTY, IO 3a0e3medye BU3HAUCHHS HA CXWJIAX MICITh 3
KPUTUYHMM BIUTMBOM. 3a pe3yJbTaTaMH MPOBEACHUX TOCIIKEeHb OYJI0 BCTAHOBIEHO, 10 TUTOMA aK-
tupHicTs 'Cs y 0-20-cM mapi IpyHTY CHHXPOHHO 3MiHIO€ThCS 13 BiJaICHHAM BiJl BEPIIMHHU YIOTO-
BHHH 110 301IBIICHHS 11 B aKyMYJIATHBHIHM 30HI i csAra€c MakCUMajabHOTO 3HAYCHHS B NMIPUCMYXKHIA Ta
0e3nocepeTHRO B JTiCOBIiN cMy3i (Tab. 3).

Taxuif 3aKOHOMipHUH PO3MO/ALT €IEMEHTIB Y BEpPXHbOMY Iapi IPYHTY TIO JIiHii €po3iHOTO CTOKY i
HOro 3MMBY BiJ MICIEBOI BOMOAUIBHOI JIHII A0 rigporpadivyHol CITKM MOB'S3aHHN 3 €po3iiHO-
T1IPOJIOTIYHIM MPOTIEcOM 1 (haKTOpaMH, 10 HOro BH3HAYAIOTH.
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Tabmums 3 — ineHicTH 320pyIHEeHHS] IPYHTY B3¢ Y BO10300pax J1ico arpapHUX JaHMUAQTIB HA IJIAXY HPOXO/IAKEeH-

H$1 IOBEPXHEBOI0 CTOKY, (cepeane 3a 2005-2015 pp.)

[TutToMa aKTUBHICTb, UIJIBHICTh 3a0pyAHCHHS
No . .
spaska MicuenonoxeHHs, TO4YKa BigOopy 3paska (ap Q-ZO CcM)
P bx/kr | Kifxm® | kBx/km’
Bono36ip «Otpy6n», Hapoaumpkuii p-H, (ocynieHuit Boxo306ip)
0 ITonboBa yacTrHa (KOHTPOJIb) 455 2,71 100,3
1 Bepmuna yiaorosuau 583 3,47 128,4
2 50 M BHU3 I10 YJIOTOBHHI 578 3,44 127,3
3 100 M BHH3 IO YJIOTOBHHI 549 3,27 121,0
4 150 M BHH3 IO YJIOTOBHHI 281 1,67 61,8
5 Hlneii¢ akymyssuil 283 1,69 62,5
Bono36ip «Pagua» (1o Bogo3nuBy), Hapoaumpkuii p-H
0 [TonpoBa yacTHHA (KOHTPOJIb) 135 0,8 29,6
1 Bepmuna yiaorosuau 330 2,06 76,2
2 50 M BHU3 110 YJIOTOBUHI 707 4,21 155,8
3 100 M BHH3 IO YJIOTOBHHI 681 4,05 149,8
4 150 M BHM3 110 yJIOTOBHHI 845 5,03 186,0
5 JlicoBa cmyra (uurteitd akymyssiii ) 902 5,37 198,7
Bono36ip «Pagua» (3a Bogo3nuBom) Hapoauipkuit p-H, 30Ha BiATYKSHH

0 JlicoBa cmyra (BepIIMHA YJIOTOBHHH) 1482 8,74 3234
1 50 M BHU3 110 YJIOTOBUHI 706 4,20 1554
2 100 M BHH3 IO YJIOTOBHHI 735 4,37 161,7
3 150 M BHM3 110 yJIOTOBHHI 737 4,39 162,4
4 Hlneii¢ akymyssuil 1000 5,95 220,0
5 TlonpoBa yacTrHa 484 2,9 107,3

Panioekosioriuna cutyaiist B JicoarpapHux JanamadTax Xuromupceskoro [lomices CBITYUTH PO
CYTTEBHil BILUIMB 3aXMCHUX JICOBUX HACA/PKEHB HA TepUTOpianbHuii posmoin *'Cs.

JlicoBi Haca)KEHHS! YMHATH CYTTEBHI BIUIMB Ha SKiCHI MOKa3HHKH MOBEPXHEBOTO CTOKY, BiAirpa-
104U poJib OiodizuuHoro Oap’epy Ha HUIAXY MIrpallii peuyoBHH i3 MPOayKTaMu cTOKy. KoHIieHTpariis
3a0pyAHIOBAYiB YiTKO PI3HHUTHCS 3a €JIEMEHTaMH BOJ0300pYy, BinOyBaeThcs TpaHchopmalis 3a0py/a-
HIOBAYiB 32 YJIOTOBUHAMH Ta IX aKyMYJISLisl B IPUCTBOPHIH 30Hi.

JlicoBi HacapKeHHsI BUKOHYIOTh BXKJIMBY POJIb IIOJIO 3aXUCTY IPYHTOBOTO Ta POCIHHHOTO TTOKPH-
BYy. KpiM OCHOBHOTO TIpW3HAYCHHS 3aXWIATH arpojaHamadTH BiJ BITPOBOI Ta BOIHOI epo3ii, BOHU
BUKOHYIOTb IlI¢ ¥ (PYHKIIIIO 3aXUCTy BiJ TEXHOI€HHOIO 3a0pyAHEHHS, CIyTryloun Oap’€poM Ha IUIAXY
Mirparii eJ1eMeHTiB.

KinbKicHI XapaKTepUCTHKH 1 AWHAMIKA TIPOIECY BUHOCY MPOAYKTIB €po3ii BiJ BOAOILTY IO TiApo-
rpadivyHOi CITKU PETJIAMEHTYEThCS MTOETHAHHIM MPUPOJIHUX YMOB (PO3WICHOBAHICTh TEPHUTOPIi, KPY-
TH3HA CXWIIIB, MiICTUJIal0Ya MTOBEPXHS, IPYHT Ta iH.). 32 OTPUMAaHUMU pPe3yJbTaTaMH JIOCIIHKCHb BH-
SIBJICHO, 110 AudepeHiiaiis MOKa3HUKIB CTOKY 1 €po3ii y PI3HUX CTPYKTYPHHUX €JI€MEHTaX arpoJiaHj-
madTiB BUABISAETHCS B KIHIIEBOMY pe3yJbTaTi Ha TiAPOJIOTIYHUX XapaKTEPUCTHKAX MAIMX PIYOK, Ha

0c00JIMBOCTAX NMOTOKY PEYOBHHHU B MeXax ix OaceiiHiB (Tabdm. 4).

Tabnuws 4 — FinpoMopdomeTpuuni Noka3sHMKH MaJIMX NPUTOK B Gaceiini p. Hopun

[Iputoka [poTsoKHICTB, KM anf/{nﬂa, upuna, m LUBHHI:;.CCT_IZJ Tenl, BHT}&’? T4,
Bepxis's p. Hopun 20,0 0,12 1,3 0,20 0,0312
p. beaxa 6,5 0,80 1,1 0,11 0,0946
p. Benequuku 9,0 0,10 0,7 0,28 0,0134
p. Xaifuanka 20,0 0,25 0,7 0,19 0,0330
p. Jlesuus 19,0 0,30 1,0 0,36 0,1080
p. Momanuns 33,0 0,35 1,6 0,17 0,0952
p. Onpranka 39.0 0,30 1,7 0,12 0,0612

B Gaceiini p. Hopun mutora opHux 3emens ckianae 344,12 km
%), niciB — 245,08 kM (30,2 %). ITnoma micoBux cMmyr He3HauHa — 1,1 kM a6o 0,13 %, a 1o mwromi punt —

0,31 %. o Oacetinax mpuToK piuku HopuH cTpykrypa nananiadyTy pisHoMaHiTHa (Ta0J1. 5).
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Tabmuns 5 — CTpyKTypa 3eMeJILHUX YyTiab 0aceiiny p. Hopun

N Baceifii Maux piuok 3aranbHa 2nnoma, JlicoBi MacuBH OpHi 3emii ITacoBuma
/i KM KM % KM %0 KM Yo
1 Bepxis's p. Hopun 43,51 25,6 58.8 8,93 20,5 4,78 11,0
2 p. benka 3 nmputokamu 23,46 4,73 20,2 14,55 62,0 2,6 11,0
3 p. H.Benenuuku 48,44 10,2 21,0 28,71 59,3 5,23 10,8
4 p. Xaiiuanka 95,61 31,52 33,0 40,11 42,0 17,74 15,4
5 p. Jlesaun, [puburtku 66,62 43,99 66,0 8,56 12,85 11,12 16,7
6 p. Mouranuis 146,47 95,83 65,4 13,72 9,36 29,94 20,4
7 JliBuii 6eper p. Hopun 140,27 11,21 8,0 80,00 57,0 31,25 223
8 p. Onblranka 167,9 20,62 12,3 94,90 56,5 36,66 21,8
9 IIpaBwuii 6eper p. Hopun 79,71 1,38 1,73 56,60 68,6 13,59 17,0
3aranpHa mioia 6aceliHy 811,89 245,08 30,2 344,12 42,39 149,8 18,5

BusiBnenuit 1ocuTh TiCHUIM 3B'A30K M)XK HACHUYEHHSM TEPHUTOPii OaceifHy JiCOBUMH HacaKEHHIMU
(JTicKCTICTB) 1 KaJTaMyTHICTIO TIOTOKIB MalluX PiYoK y MeKax Iux OacerHiB (puc. 1).
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Puc. 1. 3anexknicTh KajlaMyTHOCTI NOTOKY npuToK p. Hopun (M)
Bix Jicucrocti 6aceiiny (L).

YupapiiHHSA TOTOKaMHU PAIIOHYKIIAIB Y JaHaadTi 3a JOOMOI0I0 JTICOBUX HACaIKeHb OCHOBaHE
Ha 1X MeToOpaTuBHUX (YHKIIAX, arpojaHaiia@TH i3 paaioaKTHBHUM 3a0pYIHCHHSM IOBHHHI MaTH
arpoeKoJIOTYHUHI MPIOPUTET 13 BpaXyBaHHSIM MaKCUMAalbHOTO MPOTHEPO3IMHOIO eEeKTy Ta CTOKOpe-
TYJTIOF0YOI Jil.

Po3pobiieni MmatematuyHi Mozeni mis arpoianamadTie Ilomices, mo BimoOpakarTh Pojib TaKHX
(akTOpiB SIK IPYHT, T1IPOJIOTIYHUN PEXHUM, POCTMHHUNA NMOKpUB. Lli Moaeni 103BOIMIN HA TPUKIai
TUTIOBOTO JUISl pETioHy OaceifHy Majoi piukd MPOTHOCTHYHO PO3paxyBaTH ONTHMI3YIOWi Hii JiCOBHX
HacapKeHb Ha MITparfito paaioHyKIiAiB, 10 HaBeJAeHO B TadmiIi 6.

Ta6muus 6 — Ouinka noroxis ’Cs y 6aceiini piuxn Hopun

Tloxa3nuk Arponasamradt naHJ;;i:(?)er(alifoﬂrlf{os%)
ITnomia, KM 811,89 811,89
Jlic, kv 245,08 266
B T.4. 3JTH, kv’ 1,1 2,1
Jlicucricts pinni, % 0,3 6,0
IToBepxHeBHil CTiK, M 7,6-107 4510
Moyib BoiHOI eposii, T-ra” - pix’ 3,7 0,4
Mirpauis pamionesito, Bx- pix’' 46-10"" 32-10°

Pesynbraru Tabmuiii 6 cBiq4aTh MpPO 3HAYHUI BILTUB JIICOBUX HACAPKEHb HA MEPETBOPEHHS ITOTO-
kiB "*'Cs, 1110 BEPa)KaIOThCS B KiHI[EBOMY Pe3y/IbTATi Y 3MEHIICHH] {0r0o BHHOCY 3 GaceifHy piukiL.
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Buxojsiun 3 eKCrepuMEeHTANLHUX JIAHUX 1 TEOPETUYHHUX YSABIEHb Ta BPAXOBYIOUH JIICOMETiO-
PaTUBHUHN CTaH MPOIECiB, SIKi BU3HAYAIOTh BTOPUHHY TOPU30HTANBHY MIrpamil0 pedoBHH Ha J0C-
JDKYBAaHUX BOJ0300pax, OIIHKY CTOKY 3a Pi3HUMH eleMeHTaMH JaHmmadty (ic, micocMmyra,
CLJIbCHKOTOCIIONAPCHKI YriaAsa 3 pisHUMHU arpooHaMM — Piilis, OaraTOpiuHi TPaBH, 03MMi) Ta Iie-
PEPO3MOAin iX MO JiHiAX CTOKY, HaMH OyJIO BUIIJEHO 5 KIaciB 3a 03HAKaMH (PYHKIIIOHYBaHHS Mir-
pauii pe4oBHH B JicoarpapHux JanamadTax (tabdiu. 7).

L xknacugikaliis gae 3MOr'y BU3HAUUTH IUISXH YIPABIIHHS IPOLICCOM MITpallil MOJIIOTAHTIB 3a Tiapo-
JIOTIYHO-ePO3IMHIX TIPOIIECIB B METIOPOBAHMX JIicoarpapHuX Janamadrax Kuromupcerkoro lomiccs.

Tabmuus 7 — Knacudikanis crany MeiopoBaHuX Bo10300piB JicoarpapHux JaHAma@TiB 3a NPosiBOM HOBEPXHEBOT0

CTOKY

S Oynkiiony- IIponec, sxuit O3Haky cTaH

& Enevent nannuagry ysaHHSI g BI/I3HI;.‘{a€ I\:Iil“pal_liIO naH;[ma(i)Tyy

1 |Jlic, Bomoxinu 3i cxunamu <1°Ta OpHUMH | ABTOHOMHE TexHorenHe HaBaHTaxeH- |[Ipupomnuii hoH moro-
yrigasMu Hs1, iHdiTbpTpanis TaHTIB

2 |Cinbepkorocnoaapebki yrinas 3i cxunamu | Tpanzuthe IMoBepxHeBwuii cTiK, iHbiNb- |HasBHICT 3a0pynHEeHHS
>1° Ta Ti, AKi NPUIATAIOTH 10 rigporpadiv- TpaLisi, epo3ist IPYHTIB
HOI Mepexi

3 |JlicomeniopaTHBHI HacaJKEHHsI, THUIIA TpanzurtHo- [oBepxHeBuii cTiK, Bink- |HasBHICTH BiKJIaJicHb
0aJIOK, JOJIMH 1 yJIOTOBUH aKyMyJIi-TUBHE JIaJIeHHS TI0 JIIHISIX CTOKY

4 |HwxkHi yacTHHH JOJIMH, YJIOTOBUH i 1X Ta- |AKyMyJsa-THBHE  |AKyMyusilis, ceauMmeHTa- |HasBHiCTb ZemioBiio y
JIbBETH 3 JiCOBUMHU HACAIKCHHIMHU 1151, BiIKJ1aACHHS IPYHTI

5 |[donuHu Ta ylOroBUHU 3a JICOBUMH Haca- |AKyMyJs-TUBHO-  |Binknanenus, nosepxue- |HasBHICTH IpOAyKTIB
JDKCHHSIMU B 3aMHKAI0UYOMY CTBOPI, BEPXHI |TpaH3UTHE BUH CTIK aAKyMyJISLiT
y3J1iccst JIICOBUX CMYT

BucHoBku. JlicoBi HacapKeHHs B arpojaHamadTi YUHATh CYTTEBUH PEryJIFOI0UYME 1 cTad1Ii3yIO-
YU BIJIMB HA MOBEPXHEBHH CTIK 1 €pO3il0 IPYHTIB Ta € 0iodisuuHuMHU Oap’epaMu Ha LUIIXY IIPOXO-
JOKCHHS €pO31HHO-T1IPOJIOTIYHUX MPOIIECIB.

3 orsiAy Ha 3a3HAUYCHE BUIIC MOXKHA TBEPAWTH, 1[0 MPOTHO3YBAHHS PO3BUTKY MITpaIliiiHUX Mpo-
ueciB 'Cs y micoarpapuux mangmadrax [Tomces MOXKIHBE Ha MACTaBi MOOYI0BH Momesel DyHKIIi-
OHYBaHHS TX OKpeMHUX eJieMeHTiB. OTprMaHi MPOrHOCTHYHI MOJEI IaIk 3MOT'Y PO3poOUTH e(heKTHBHI
LUISIXY YOPaBIiHHS MIirpauiiHUMU IpoLecaMy padioHyKIiAiB, o 0a3yloThCs Ha MPaBHIIbHIN TpaHC-
(dopmMariii CTOKY HaHOCIB, IKHi HEOOXiqHO (iKCyBaTH B rigporpadiuHiii Mepexi HEe TOMYCKalOun HOro
Mirparii 3a Mexi eJIeMeHTapHHUX Bo10300piB. [IporHocTHyuHI Moaem (GyHKIIOHYBAaHHS €JIEMEHTIB JIi-
coarpapHux JaHAIMA(TIB JO3BOISIOTH BU3HAYUTH OCHOBHI MAapaMeTPH IX OMOPHUX €IIEMEHTIB, TOJIOB-
HUMU 3 SKUX € 3aXVCHI JIICOBI HACa/DKEHHS, 1110 CIPAaBISIOTh ONTHMIi3yIOUy JIiF0 Ha TOPH30HTAIBHY
MIrpariio paaioHyKIiAiB Ta IHIIAX TEXHOTCHHNX 3a0pyIHIOBAYIB.

Jnst 3ano6iranHst TpOCcTOPOBOi Mirpatii HyKIiZiB i HAKOMMYEHHs iX y IPYHTax MPHJIETINX JaH[-
madTiB BAXKIUBOO JIAHKOIO € PO3IMIMPEHHS 1 30epeKEeHHS TUIOI JIICOBUX HACAJKCHB Ta MOJIC3aXUCHUX
JIICOBUX CMYT, SIKi € IPUPOTHUMHU YHIBEPCAUTBHUMH (PiTBTpaMHU.

[lepcriekTHBY MOMABITIAX JTOCIIHKEHD CIIiJT 30CEPEIUTH Ha BUBUCHHI TaKMX JKE TIOKA3HUKIB Ha 1HITIFX
Bos10300pax YKutomupcerkoro [Nomiccs. Hampsiv moganmbimmx AOCIIKEHh Ma€ TEPCIICKTUBY Y BUBUCHHI
TTOBEIHKY TEXHOTCHHUX 3a0pyIHIOBAYIB Y JIicOarpapHUX JIaHamadTax i3 BpaxyBaHHIM X TOKCHKOJIOTIY-
HOT Aii, a TAKOXX y3araJl-HeHHS TTapaMeTpiB 3a0pyTHEHHS TOBKULII ¥ PETIOHAEHOMY aCTIeKTI.
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MesnopaTuBHas 3@ (peKTHBHOCTD JIECHBIX HacazAeHHil B ycaoBusax ZKuromupcekoro Ionecnhs

NL.IL. Byauuk, A.O. Iuuuas, C.II. KoBanésa

IpuBeneHs! pe3yabTaThl UCCIICNOBAHUI MEIHOPATUBHON 3((EKTUBHOCTH JICCHBIX HACAXKICHHH, TOPU30HTAILHOH MHT-
panuy OCHOBHOTO JIEMEHTAa PaJMOAKTUBHOTO 3arpsi3HEHHs II0YB JecoarpapHbix anmmadros [Tonecsst 137Cs. Jlokazana
MEJIHOpaTUBHAS 3aIUTHAS POJIb JICCHBIX HACAKACHUH, KOTOPbIE OKa3bIBAIOT ONTUMHU3UPYIOLee AeHCTBUE B arpoianamadrax
Ha TOBEPXHOCTHBIH CTOK M 3PO3MI0 IOYB M sBIseTCs Ouodu3uueckuM OapbepoM Ha IYyTH CICAOBAaHUS 3PO3MOHHO-
THAPOJIOTHYECKUX MTPOLIECCOB.

BeisicHeHBI OCHOBHBIE MOKAa3aTeNId TUAPOJIOTHYECKHX XapaKTepUCTHK Maiblx pek Ilomecws (Ha mpumepe Gacceiina p.
Hopun), Mopdonoruio 1 maHmmadTHYIO CTpYKTypy 0accefHOB, X POJIb B MUTPAlUH paJuoHyKIHI0B. [loka3aHa 3ammTHAS
POJIb JIECHBIX HACAXKACHUH, KOTOPBIC OKA3bIBAIOT ONTHUMU3UPYIOLIEE JeHCTBIE HAa TOPU30HTAIbHY0 Murpanuto 137Cs u npy-
IMX TEXHOTCHHBIX 3arps3HUTEICH.

Pazpaborana kaccu(UKanms KOIOTHIECKOTO COCTOSHHS METMOPHPOBAHHBIX BOJOCOOPOB 110 MpHU3HAKaM (YHKIUOHH-
POBaHUsI TIOBEPXHOCTHOTO CTOKA, HA OCHOBAHUM KOTOPOH OMpEENeHBI IyTH YIPaBICHUS] MUTPAIUU TOJUTIOTAHTOB MPH THA-
POJIOTHYECKH-3PO3MOHHBIX IIPOLeccax B JiecoarpapHsix JanamadTax Xuromupckoro ITonecss.

KaroueBnble coBa: peka, Menuoparys, 6acceift, TanamadT, Moysa, 3arpsS3HeHHe, MUTpaLus, CTOK, JIeC.

Efficiency of forest amelioration in Zhytomyr Polissya

L. Budnik, A. Pitsil, S. Kovalyova

The aim of the research is to determine a role of forest amelioration as an optimizer in the horizontal redistribution of an-
thropogenic pollutants from water headers that are equal to the length of structural basin in forest and agrarian landscapes.

Forest plantations play an important ameliorative part in the environment as a whole and in forest and agrarian land-
scapes in particular, being quite powerful water regulators and erosion preventers.

Snow gaging survey was carried out to study the nature of snow retention and distribution on adjacent fields affected by
shelter forest belts. The objects of the research were 10 forest belts of different design, in which 14 routes have been made.

There was close relationship between aerodynamics (reduced wind speed) and volume (V m?- m™) of retained snow: the
stronger is the total windshield, the greater is the volume of retained snow.

Snow was retained on the two fields adjacent to forest belts, indicating the positive impact of forest belts regardless of
spatial orientation. The thickness of snow trail on inter-belt fields facing away from wind is approximately 1.5 times greater
than that facing towards wind.
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The data of our water balance observations (1999-2015) indicate that forest plantation runoff is generally less than per-
ennial grasses (fallow) runoff. The difference between plowed land and forest belt is negligible.

Experimental studies revealed correlation between runoff and wash depending on the species composition (softwood and
hardwood) and stand density. It has been established that surface runoff in hardwood stands consisting of more than five trees
is significantly reduced compared to pine plantations.

The results of the research has showed that the specific activity of '*’Cs in 0-20 cm soil layer varies synchronously as the
distance from the top of the basin increases up to its increase in cumulative area and reaches the maximum value in the near-
belt area and directly in the forest belt.

According to the results of research it has been found that the differentiation of runoff and erosion indicators in different
structural elements of agrarian landscapes becomes ultimately apparent on hydrological characteristics of small rivers and on
the nature of substance runoff material within their pools.

There is quite close relationship between the saturation of the pool territory with forest plantations (forest cover) and the
turbidity of small river runoffs within these pools.

Based on the above it can be argued that the prediction of *’Cs migration development in the Polissya forest and agrari-
an landscapes is possible due to construction of functional models of their individual elements. Prognostic models obtained
have made it possible to develop effective ways of radionuclide migration management based on the correct transformation
of sediment runoff that has to be recorded in the hydrographic network preventing its migration beyond elementary water-
collecting headers. Prognostic functional models of elements of forest and agrarian landscapes can determine the basic pa-
rameters of their support elements, foremost among which are protective forest plantations that produce optimizing effect on
the horizontal migration of radionuclides and other anthropogenic pollutants.

An important link in preventing spatial migration of nuclides and their accumulation in soils attached to the landscapes is
the expansion and preservation of forested areas and field-protective forestation that are natural universal filters.

Key words: river, amelioration, pool, landscape, soil, pollution, migration, runoff, forest.

Haoitiwna 10.05.2017 p.
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