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IHNOJOXKEHHA

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

30ipHHK HAYKOBHUX Npallb € MepioAMYHUM BUAAHHIM 00csiroM 10—12 yMOBHO-IpYKOBaHUX apKy-
m1iB, hopmatoM A4 1 BUIaeThCA 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 IIPaKTUYHE 3HA4YEHHs Ta HOBU3HY. Crar-
Ts1 Mae OyTH HalMcaHa YKpaiHChKOIO, POCIHCHKOI0, aHTIIIMCHKOI0, HIMELIBKOIO YH (DPAHITY3bKOI0 MOBOIO.

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

Crarri g0 30ipHUKa moaaoThes 10 1 OepesHs Ta 1 xoBTHS. Bumyck 30ipHHKIB nependadaeThest 10
1 nmumast Ta 1 ciyas. JlogaTkoBi BUIIYCKH 3a MaTepianaMy AEp>KaBHUX 1 MDKHAPOJHUX HAYKOBHX KOH-
(hepentiii, ki MPoBOAIATHCS Y biolepkiBChbKOMY HaIliOHATLHOMY arpapHOMY YHIBEPCHUTETI, BUIAIOTh-
CsI TIPOTATOM TPHOX MICSIIIB 3 JHS MOJadi MaTepiajliB y peaaKIlifHO-BUAABHUIHA BiIILI.

IMopsaaok noganHs pyKkonucisB

Pykommcu craTeit 3a miamuAcoM aBTOPIB, HA MAIIEPOBOMY Ta €JIEKTPOHHOMY HOCISIX, 3 PEIICH31IMHI —
BHYTPIIIHBOIO 1 30BHINIHBOIO0, TIOJIAIOTHCS BIAMIOBIATLHOMY 3a BHITYCK WICHY pEIKoJerii (mpu3Hava-
€TBCS 32 PILLICHHSAM pPEAKOJerii), SKUi BH3Hayae peneH3eHTa abo ocoOucTo peneHsye crarti. Crarti
caipoOiTHukiB BHAY Bi3yroTh 3aBigyBaui kadeap; cTaTTi IHOFOPOIHIX aBTOPIB CYIPOBOIKYIOTHCS
JINCTOM BiJ] OpTaHi3allii 3a MmiamicoM KepiBHUKA.

Penien3eHT o1iHIOE CTATTIO HA BiAMOBiMHICTh BuMoram BAK i Bu3Hauae AOIIIBHICTD 11 OMyOITiKY-
BaHHS, 32 HEOOXITHOCTI POOWTH KOHKPETHI 3ayBa)KEHHsI MO0 TOKPAIICHHS poOOTH (JIOMYyCKa€eThCS
pyKOTHCHA perieHsis). TepMin pernen3yBaHHs — He OuTbIe 7 THIB.

[Ticns BpaxyBaHHS 3ayBa)KEHb PEICH3EHTA Ta OTPUMAaHHS TIO3UTHUBHOI PEIICH3i1 aBTOp MOA€E CTATTIO
BIJITOBIJATLHOMY 3a BHITYCK, SIKUI TIepe/ae BCi CTATTI 3aBilyBauyy peaaKIliifHO-BUAaBHIUYOTO BiIILTY.

Y pasi oTprMaHHs HEraTUBHOI periensii (0e3 mpaBa JOOIpaIfoBaHHs) CTATTS 3HIMAEThCA 3 APYyKYy. Ilic-
JIs1 HAYKOBOTO PEJaryBaHHs JUIsl BUTIPABJICHHS TEXHIYHUX TTOMUIIOK CTATTS HATPABISETHCS aBTOPY, MiCHs
YOro BUITPABJICHI €JICKTPOHHMUI Ta MarepoBuii (3 mpaBKaMy peJakTopa) 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 MiAMUCYETHCS aBTOPOM, & CTaTTi iHOTOPO-
HiX aBTOPIB — BiJNIOBiJaIbHAM 32 BUITYCK.

J103Bi1 10 APYKY Ha/Ta€ BUEHA pajsia YHIBEPCHUTETY.

Bumoru 10 odopmieHHs crarei

3a BuMoramu 710 (paxoBHUX BUIAHB CTATTi, IO TOJIAIOTHCS, IOBUHHI MaTH HACTYITHI €IEMEHTH B Ta-
Kilf TOCITiJOBHOCTI:
. YIK.
. [IpizBuine aBToOpa, iHIMiaTH, HAYKOBHUU CTYIiHB, Miclie po0OOTH, e-mail.
. Ha3pa cratri.
. AHOTaIIiA yKpaiHChKOI0 MOBOIO (10 600 3HaKIB).
. KittouoBi cioBa ykpaiHChKOIO MOBOIO.
. [locranoBka 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. Crucoxk nitepatypu natuauneio references.
Jlist 11h0T0 HEOOX1THO 3alTH HA CalT TpaHCTiTeparii www.translit.ru i aBToMaTHYIHO MTepeKIacTH
CITHCOK JIITepaTypy HaBEeICHUH y ITyHKTI 12.
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3pa3ok:

Hasumiok T.B. Po3BuTOK OyXraiarepchKoro 00Ky JIIOJCEKOTO KaIliTady: Teopist 1 MeTo0J10Tis: MOHOTpadis
/ T.B. HaBuarok. — Xutomup: XKATY, 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 pocifickkoro MoBO (110 600 3HaKIB) Ma€ BKJIFOYATH Ha3BY CTATTi, MPi3BUIIE, iHIIlia-
JIX aBTOPAa, KITFOYOBI CJIOBA.

15. AHorTalis aHTITHCHEKOI0 MOBOKO — 2 cropinku (5000 3HaKiB), Ha3Ba CTATTi, MPI3BUIIE, 1HIIIATH
aBTOpA, KJITFOYOBI CJIOBA — 3 000B’SI3KOBUM TIPECTABICHHIM ii MOBOIO OPHUTIHATY Ta 3a3HAYEHHSM IIpi-
3BHIIA, TOCATHN Ta MiANHCY QaxiBIyd, sIKUH BIAMOBIJA€E 3a SKICTh MEepeKyiaay. AHOTAILS y BapTiCTh My-
OJrkarii cTaTTi HE BXOINUTh.

16. HasiBHiCTB penensii JokTopa Hayk 000B’I3KOBa.

OO0csr cTarTi cTaHOBUTH 6—8 cTOpiHOK. TekeT cTaTTi HabupaeThcst B pempakTopi Microsoft Word,
mpudt — Times New Roman Cyr, 14 pt, uepe3 1,5 inTepBanu koM 'totepHoro Habopy. Koxkna ctopi-
HKa JIPYKYEThCS Ha OJHOMY Oolli cTaHgapTHOro apkyiia (210x297 mm, dopmar A4); npu [OMY JIiBe
nose — 30 mm, npaBe — 10 MM, BepxHe 1 HIKHE — 20 MM.

MPI3BULIE ABTOPA TA IHILIAJIU, 3AT'OJIOBOK CTATTI, CITMCOK JIITEPATYPU - 3
BenuKoi iTepu. IIpi3Buire aBTopa, iHiMiaId, HOro HAYKOBUH CTYIIIHB Ta e-mail 3a3Hav4aroThCs Tepet
3arojOBKOM CTaTTi. ABTOpH BKa3ylOTh IOBHY Ha3By HABYaJIBHOTO 3aKJaay UM YCTaHOBHU, /1€ BOHHU
MPaLo0Th (JIUB. 3pa30K).

3pa3ok

YK 631.58(091)

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

binoyeprisecoxuii nayionanvnuli azpapruii yHigepcumem

ICTOPUYHI ACIIEKTHA ®OPMYBAHHA EKCTEHCUBHUX CUCTEM 3EMJIEPOBCTBA B YKPATHI

Buxkopucrana iiTepaTypa HOJA€ETHCSA B KIHIT CTATTI Y MOPSAKY 3raayBaHHS DKEPEN Y TEKCTI 3a ix
HACKPI3HOI0 HyMEpalli€lo 1 3a3HaYSHHAM Y TeKCTi IOCHIIaHb Y KBaJpaTHUX AyxkaX. biomiorpadiunuit
circok opopmisiersest 3a ACTY T'OCT 7.1:2006; mpudt 12 pt.

[HO3eMHI TIpi3BHINA B TEKCTI MTOTAIOTHCS MOBOIO OPHUTIHAITY.

Tabmuui matoTe Oyt HabOpani y nporpami Microsoft Word a6o MS Excel; mpugt — Times New
Roman Cyr, 12 pt; mupuna — He Oinblie 14 cM; moBHE 0OpaMIICHHS; BUKIIIOYKA O LEHTPY; MaJleHb-
KUMH JIiTepamMu. 3pa3ok opopMIICHHS TaOJINIII:

Tabmum 1- CymyTHs1 Bapianisi Mik nepiogoM icHyBaHHsSI MaJIUX MepepoOHHX MiANPHEMCTB
cpepu AIIK ZKnromupcebkoi 06J1aCTi Ta HasgsBHICTIO CTPATEeriyHOr0 NVIAHYBAHHS

3acTocyBaHHs cTpaTeriyHoro mwianysanus (Y )
Ilepion TaK Hi
ICHYBaHH KIJIBKICTB L .
. y % KUIBKICTb HIATIPUEMCTB y %
MiANPUEMCTB (IIT.)
Bceroro,
55 78,6 15 21,4
OJINHHIIb

®opmynu MoBUHHI OyTH HammcaHi y nmporpami Equation Editor 3.0 (ueit pegakTop € BHyTpilIHIM
penaktopoM dopmyn y Microsoft Word); 3MiHHI MaTeMaTH4YHI BEJIMYMHU B TEKCTi BiAMOBIAHO 10 do-
PMyJ1 HaOUPaAIOTECS KYPCHUBOM.

Pucynku (miarpamu, ¢oTo, MaJllOHKH) BUKOHYIOTH Yy penaktopi Microsoft Word 3a gomomororo
¢yskuii «CTBOPUTH PUCYHOK» B YOPHO-OiMoMy BapiaHTi. BiH mMae Oyt po3ramoBaHuii O LEHTPY,
mUpuHA — He OibIe 14 ¢M, 6e3 00TIKaHHS TEKCTOM. Y BHUIMAAKY CKJIAIHUX KPECICHB iX CJIiJI BUKOHY-
BatH y penakTopi Corel Draw Bepcii He Hmxue 5.0, 32 yMOBH, 1II0 TEKCTOBI BKpaIJICHHSI BUKOHAHI Ta-
puitypoto Times New Roman Cyr i po3mipom 14 mynkriB. @ortorpadii MaroTh OyTH YOPHO-OLIMME B
okpeMoMmy (aiiai «Poto». Y caMoMy K TEKCTi BKa3yeTbes Mictie it portorpadiii. Hazsa pucynka uu
¢dororpadii po3mimyeTbes Mg HUIMHU 1 HaOUpaeTbes WpUPTOM 12, JKUPHUMH MaJCHEKHMU JIITEpaMu,
yCi MAPUCYHKOBI IMOSICHEHHS — CBITJIMM IIPUQPTOM.

I'padiku Buxonytotscs y nporpami MS Excel, sk 1 pucyHku.

Tabnuui, pucyHkd, rpadiky, GopMysIn MOMIILAIOTHCS MiCIs MOCHIAHHS Ha HUX Y TEKCTi.

Crarri, 110 HE BiMTOBINAIOTH HABEICHUM BUMOTaM OyAyTh BiIXHIICHI O€3 TOBEPHEHHS aBTOPY.
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YK 631.51.021 /.524.84:631.8 (477.4)

HNPUMAK I.J., a-p c.-T. HayK

IMAHYEHKO O.B., BOMTOBHUK M.B., kanauiaTu c.-T. HayK
IMAHYEHKO I.A., crynentka ABT®

binoyepxiscoruii Hayionanvuuil azpapHutl yHieepcumem

MPOJAYKTUBHICTHh ATPO®ITOIEHO3IB ITOJHOBOI CIBO3MIHA
3A PI3HUX CUCTEM OCHOBHOI'O OBPOBITKY I YAOBPEHHSA
Y IPABOBEPEXXHOMY JIICOCTEIY YKPATHU

BucsiTiieHnit BIDIMB YOTHPHOX CUCTEM OCHOBHOTO OOpOOITKY TPYHTY 1 YOTHPBOX CHCTEM yIOOpEHHS Ha 3MiHY IPOIYyK-
TUBHOCTI arpoiToIieH03iB IOJIb0BOI CIIEIiaNni30BaHOI 3epHOIPOCAITHOI CiBO3MIHN. BcTaHOBIIEHO, 110 IPOAYKTUBHICTE CiBO-
3MiHH ICTOTHO HE BiIPi3HAETHCS 3a MOJHLEBOro, AU(epeHIiioBaHOr0 i MiKoro oOpoOiTkiB. Ilnockopi3He poO3MmylIyBaHHSI
CYTT€BO 3MEHIIYE Ti.

JI7is MOCATHEHHsI pecypcHO 3a0e3meueHoi, eKOHOMIYHO Ta CHEPreTHYHO OOIPYHTOBAHOI MPOAYKTUBHOCTI 1 ra pimt 4 T
3epHa, 8 T cyxol pedyoBUHHU, 7 T KOPMOBUX OIMHUILE, 0,45 T mepeTpaBHOro MPOTEiHY OCHOBHOT 1 MOOIYHOI MPOAYKLIi CilbCh-
KOTOCIIOIapChKUX pociMH rocnomapcrsam IlpaBoGepexnoro Jlicocrermmy YkpaiHum B yMOBaxX HECTIHKOTO 3BOJIOKECHHS B
MOJBOBIM CHEIiaNi3oBaHii 1T’ AITUIIIBHIN 3epHOMNpocanHiii ciBo3MiHi 3 100 % HacHYeHHSIM 3epHOBHMH, 3epHOO000BHMH i
KPYII' SSHUMH KyJbTYpaMH SIK OCHOBHHI 00pOOITOK IPYHTY PEKOMEHAYETHCS 3aCTOCOBYBATH UepryBaHHS AUCKYBaHHS OOpoO-
Hoto B/IB-3 3 opankoro mryrom [1JIH-3-35 onun pa3 y 5 pokiB i3 BHeceHHsM Ha 1 Ta pisuti 8 T rHOI0 + NsgPgoKgg kr/ra MiHe-
paJIbHUX JOOpUB.

Kurouogi ciioBa: 06po6iToK, yaoOpeHHs, KyJIbTypa, CiIBO3MiHA, YPOXKANHHICTD, TPOLYKTHBHICTh, €EKTHBHICTb.

IMocranoBka npodaemu. HuHi, KOJIM >KUBJICHHS POCIUH PErYIIOETHCS TOJIOBHAM YMHOM 3aCTOCYBaH-
HSIM JIOOpHB 1 PETyIATOPIB POCTY POCIIMH, a 3aXKUCT Big Oyp’sHIB, 30yAHUKIB XBOPOO Ta IIKiAHHKIB MTOKIa-
JICHO Ha TIECTUITUIN, POJTh OOPOOITKY TPYHTY 3HAYHO 3MIHIIACh. BoHa Temep crpsMoBaHa Ha pO3B’ sI3aHHS
OpraHizaliifHuxX mpo0OJeM, 30KpeMa MiABUIIEHHS TPOAYKTUBHOCTI Mpalli, OXOPOHY IPYHTIB BijI epo3ii 1 Jie-
(i, panioHanbHe BUKOPUCTaHHS BOIHHUX PECYpCiB, MOJIMIIEHHS PeKpealifHiX BIACTHBOCTEH JaHA-
madrie. HeoOXiqHICTh 30HANBHOI 1 TepuTopianbHOl AudepeHmiarii 00poOiTKy 00yMOBJICHA HAsSBHICTIO
YOTHPHOX 30H 1 JIEB ATH TPYHTOBO-KJIIMAaTHYHMX ITi130H, 23 HaliMeHyBaHb THIIB IPYHTIB 1 1147 iX pizHO-
BUIIB. Boke 3a X MpUYMH >KOEH 31 coco0iB 1 3aX0/iB 00pOOITKY IPYHTY Ha TEpUTOpii YKpaiHU HE MOXKE
OyTH II1a0JIOHOM, THIM OLJIBIIIE 32 BIZICYTHOCTI CTAIOCTI 3eMIIEKOPUCTYBAaHHS [ 1].

[HmIIM CHUCTEMOYTBOPIOBAILHUM YMHHUKOM € HAasSBHICTH B YKpaiHi MPUHANMHI YOTHPHOX COITia-
JLHO-OpraHi3alifHIX TOCIOJAPChKUX CTPYKTYP: MapLEIsIPHOTO 3eMJIepOOCTBa CLIBCHKUX HACEICHUX
MYHKTiB, Pi3HUX (OPM KOJIEKTUBHUX HiAMPUEMCTB, (PepMEPCHKUX TOCIIONAPCTB Ta KPYMHUX KamiTami-
CTUYHHX TOBAPHUX MiANPUEMCTB Ha OPCHIOBAHMX 3eMiIsiX. KOXKHA 3 IIUX CTPYKTYp 3aiiMae IeBHE Mic-
e B arpojaHamadTax, Ma€ MeBHY CTPYKTYpPY IOCIBiB i TEXHOJIOTiH BHUPOILYBaHHS KYyJIbTYp — Bif
MPUMITHBHUX KIHHOPYYHHX J0 HAHCYYaCHIIINX €HEPTo- Ta HAYKOEMHHUX.

Ha cygacHoMy erarni BJOCKOHAJICHHS CUCTEM 3eMJIEpOOCTBA, OCOOIHUBO 3a iICHYIOUOTO AUCTIApHUTE-
Ty IiH Ha POCIMHHUITBKY TPOIYKIIIIO 1 MATMBHO-MACTIIIbHI MaTepialid, arpoXiMiKaTH Ta CUIBCHKOTOC-
MOJAPCHKY TEXHIKY, 3pOCTa€ HEOOXIMHICTh MOUTYKY HAHOINbII ONTHMANBHUX HUISAXiB MOETHAHHS pe-
Cypco30epirarounx CucTeM OOpOOITKY I'PYHTY 1 yIOOPEHHS, a TaKOX IHIMUX YUHHUKIB BiATBOPEHHS
POJIFOYOCTI IPYHTY SIK OCHOBHU CTAJIOr0 PUIBHHUITBA. 3a Pi3HUX (OPM BIIACHOCTI Ta FOCIIOAAPIOBAHHS B
CY4YaCHUX yMOBAax 3HAHIUIM MOLUIMPEHHS KOPOTKOPOTALiiHI crierianizoBaHi 3epHONpOCaIHi CiBO3MIHI
3 BUCOKMM HACHYEHHSM 3€PHOBHMH, 3¢pHOO000BUMHU 1 KpyI’ STHUMHU KyJIbTypamu. [Ipore misa Hux 1me
HE ONpaIbOBaHI CHCTEMH OCHOBHOTO OOPOOITKY IPYHTY, fKi, SIK BIIOMO, MalOTh OYTH pecypco30epi-
TalOUYUMH 1 TPYHTO3aXHUCHUMH. ToMy pO3pOOJEHHS TaKUX CHUCTEM sl TOCHOAAPCTB € aKTyaJbHOIO
MpoOJIEeMOI0 3 arpOTEXHIYHOT, EKOJIOT0-010JI0T14YHOT, eHEPreTUYHOI Ta EKOHOMIYHOI TOYOK 30pYy.

AHaJi3 0OCHOBHMX JOCJTIIKeHb i myOsikamiii. [3 miaBuIeHHsIM KyJabTypy 3eMJIepoOCTBa 3HAYCHHS
TIHOOKOT OpaHKHU 3MEHITYEThCA. JIOCTIKEHHSIMH BCTAHOBJICHA MOYITUBICTh 3aMiHU TTTHOOKHX 00pOOITKIB
MIJKMMH 1 TOBEPXHEBUMHU, @ TIOJIULIEBUX OOPOOITKIB — OE3MONMUIIEBUMH, POTOPHUMH 1 KOMOIHOBAHUMH.

© IIpumaxk LJ., [Ianyenxo O.b., BoiitoBuk M.B., Ilanuenxo 1.A., 2016.
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3a IOBHY BiIMOBY BiJI IMOJHUIICBOTO 00pOOITKY IPYHTY B YKpaiHi BUCTYNHIIO PSIT BIJOMHUX BUCHUX,
30kpema, . OBcincokuit, 1.€. Hlepbak, M.K. llukymna, ®.T. Mopryn, C.C. Aaronens, I'.B. Hazapen-
ko, O.I'. Tapapuko Ta iH. Ha ix mymKy, 6e3monuiieBuii 00po0OiTOK y TOETHAHHI 3 J0OpUBaMH OUTBIITOI0
MIPO0, HI’K OpaHKa, CIIPHSIE MiABUIICHHIO 3aIaciB TyMyCy 1 3MOKe 3a0e3MeuuTy Horo 0e3aedinuTHH
OanaHc y TPYHTI 32 BHECEHHSI MEHIIOI KiJIbKOCTI THOIO. BOHM BBaXKaloTh, 110 JIOKaJi3allisi POCIMHHOTO
omnajy, KOPEHEBUX CUCTEM i JOOPUB y TIOBEPXHEBOMY ILIapi IPYHTY HEOOXimHa A 3a0e3MeveHHs Ipy-
HTO03aXHCHOTO e(eKTy, MOMIMNIICHHS IPYHTOTBOPEHHS, 30IBIIIEHHS TYMYCY B IPYHTI, a 00po0iTok 6e3
TIEPEeBEPTAHHS CKUOU 1 MyJIbUyBaHHS IPYHTY POCIMHHUMH PEIITKAMU MOJIETIOIOTh AEPHOBHIA (YOPHO-
3eMHUI1) TIpoLIeC IPYHTOTBOPEHHS Y BUPOOHUYIHMX YMOBax [2].

Crij 3a3HaYUTH, 110 OUIBIIICT BUSHUX JOTPUMYETHCS TYMKH IIPO TE, 10 HU(EPEHIiaIlisl OPHOTO
mapy 3a IMOBEPXHEBOTO 1 IIOCKOPI3HOTO OOPOOITKIB 3 JIOKATI3AIEID €JIEMEHTIB KUBJICHHS Y HOTO
BepxHii (0-10 cM) yacTHHI HETAaTHBHO BIUIMBAE HA PIiCT, PO3BUTOK 1 MPOAYKTUBHICTH KYIbTYp [3].

JocnigHuKy Bi3HAYAIOTh, 10 CUCTEMAaTUYHE 3aCTOCYBaHHS IUIOCKOPI3HOIO 1 MOBEPXHEBOTO 00-
pPOOITKIB CYIIPOBODKYETHCS TIOCHICHUM IIIKUCICHHSIM BEPXHBOI YaCTHMHH OOPOOIIOBAHOTO Iapy
IPYHTY, IO 3yMOBJICHO, OUYEBUIHO, MIJTKUM 3aropTaHH;IM MiHepaJIbHUX 100puB [4].

ArmpoOanis noJaspHUX 3a ciocodaMu, 3acobaMu i IMMOWHOIO 3aX0iB OCHOBHOTO 00pOOITKY 3a
moanbioi iHTeHcudikarii 3emuepoOcTBa B MEpEeBaXKHIN OUIBIIOCTI JOCTIAIB MOKa3ana XHOHICTh
VSBIIEHD MPO «UYyAOMIMHICTE» «OE3MTy)KHUX TEXHOJOTii» 00pobiTKy rpyHTy. CHCcTeMaTH4HE 3a-
CTOCYBaHHS OCTaHHIX MOTJHOJIOE MOMAPOBY CTPOKATICTh POAIOUOCTI, HOTipIIye (iTocaHiTapHUI
CTaH IPYHTY ToIIO. Bigomi TakoX ¥ iCTOTHI Baau CUCTEMATUYHOT'O ITOJUIIEBOTO OCHOBHOTO 00pO-
OiTKy (TIpHCKOpeHa MiHepaizallis OpraHidHOI PEYOBHHH, HU3bKA MPOTYKTHUBHICTH, ITiBHINCHA
E€HEPrOMICTKICTB).

HeonnakoBa peaxiiist moJp0BUX KyJIbTYp Ha MpodinbHy AudepeHmialiio OpHOro mapy IpyHTy 3a
YMOBaMH 1 €JIEMEHTaMH HOTO POIIOYOCTI 32 OE3MOIHUIICBOTO 0OPOOITKY BKOTPE MEPEKOHYE y MOIiTb-
HOCTI paliOHAIBHOTO MOEAHAHHS (YepTyBaHHs) pi3HUX croco0iB 00poOITKY B CIBO3MiHI, BKIIOUAIOYH,
3 TICBHUMH 3aCTEPEKEHHAMH, HaBiTh TEXHOJIOT1IO MPSAMOi CiBOM 3€pHOBHX KOJIOCOBHX. 3’sICOBaHO, Ha-
MIPUKJIA, 0 TMIICHUIS 03UMa IIics 0araTOpidHMX TpaB Kpaile CIpHiMae BiTHOCHO OIHOPINHY 3a
OCHOBHHMMH ITOKa3HUKAMH POAIOYOCTI OYIOBY 0OpPOOIIOBAHOTO Mapy IPYHTY. 3a BUPOITYBaHHS Oypsi-
KiB KOPMOBHUX, KYKYpYyII31 Ha 3€JICHHUH KOPM 1 CHJIOC JOUINBHIMINK reTeporeHHuH iX po3moain. [nam-
(hepeHTHHUMHU B LIbOMY 3HaUCHHI € OYPSIKU IIYKPOBI Ta KYKypy/I3a Ha 3€PHO, SIKI Ha CIpUX JIICOBHX IDPY-
HTax JlicocTemny 3a cipusSTIMBUX YMOB (DOPMYIOTh OJJHAKOBO BHCOKHH ypO’Kail He3aJIeXHO BiJ CIIOCO-
Oy 00poOiTKy B Mexax HeoOXigHOI TITMOMHU HOTo 3MiHCHEeHHS. 3BiICH U 3pO3YMIJIOI0 € 1TI030PHICTh
cnpoO yHidikamii okpeMoro cnoco0y 4 3aX0/y, He KaXXy4d BKe NP0 30HANBHICTh CUCTEM 0OpOOITKY
rpyHTy. Lli;TKOM 0YeBHIHO, 1110, IPUHANMHI B HEIaJIEKOMY MaiOyTHROMY, OOIMTHCS 6€3 OpaHK! Hepe-
anpHO. Jlorika TyT 3po3yMmina: KokeH crocid o0po0iTKy 3a KOHKPETHHX OOCTaBHH Ma€ BOAHOYAC TIO-
3UTHBHI 1 HETaTUBHI MOMEHTH BILTUBY [5].

IacTuTyT 3eMitepobeTBa HAAH pekoMeHITye Ha Cipux JiCOBUX IpyHTax JlicocTelry B THIIOBIH 3epHO-
TIPOCAITHIN CIBO3MIiHI CHCTEMY PeCypco30epirarodoro OCHOBHOTO OOpOOITKY TPYHTY, IO TOETHYE ITUCKY-
BaHHSs, TIOJIUICBHH 1 Oe3nonuIeBrii 00pOOITKH Ta YN3EITIOBaHHS Ha TIIHOUHY Bif 6-8 1o 42-45 cm [6].

Bueni HamionansHoro yHiBepcuteTy 6iopecypciB i IpUPOIOKOPHCTYBAaHHS YKpaiHU Ha YOPHO3e-
Max THIIOBHX CEPEIHLOCYTVIMHKOBUX B aHAIOTIYHIN THIIOBIH AECSITHITUIBHIN CIBO3MiHI pEKOMEHTYIOTh
3aCTOCOBYBATH CHUCTEMY IOJIMIIEBO-TDIOCKOPI3HOTO a00 TMOJIAIEBO-YM3EIBHOTO 00po0iTKiB. Tlomuie-
BO-TUIOCKOPi3HHI 00po0iTOK BKmIoyae 2 opaHku sipycHuM turyroM [THA- 4-40 mig Oypsiku myKpoBi,
2 TTOBEepXHEB1 0OPOOITKH ITiJT MIICHUIII0 03UMY ITIiCIIS TOPOXY 1 KYKYPYI3H Ha CHIIOC Ta IHIOCKOPI3HUH
00po6iTOK mmix pemrty KynbTyp. CHCTEMa TOJUIIEBO-YU3EIIBHOTO OOPOOITKY aHAJIOTidHA IOJIUIIEBO-
TUIOCKOPI3HOMY, aJIe 3aMiCTh TUIOCKOPi3a BUKOPUCTOBYIOTh Yn3elb [7].

MeTa aocaiIzKeHb — pO3pOOUTH parlioHaIbHI CHCTEMH OCHOBHOT'O O0POOITKY 1 yIOOpEHHS IPYHTY
y CHeIianizoBaHild I’ ATUIUTBHIN 3epHonpocanHiii ciBo3MmiHi [IpaBobepexnoro Jlicocteny Ykpainwm,
110 3a0e3MeuyIoTh OTpUMaHHs 3 | ra pijuti 7 T KOPMOBHX OJMHUIIb, PO3LUIMPEHE BIATBOPEHHS HOTO Po-
JI0YOCTI 32 aIeKBaTHOT €EKOHOMIUHO1 i eHepreTHYHO1 €h)eKTUBHOCTI.

MeToauka aociigkenb. Jlociimkenas nposogwn Buponosxk 2013-2015 pp. y crarioHapHOMY
MOJBOBOMY JOCTIiI Ha HociigHoMy Tofi Binounepkiseskoro HAY. IpyHT — 4opHO3eM THIIOBHIA TITH-
OOKHH MaJOryMyCHUH JeTKOCYrTUHKOBUH. [IoBTOpHICTH mochigy — Tpupa3oBa, mioma o0iKOBO Mi-
nsHKA — 112 M2.
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Tabmuns 1 — Cxema 06poGiTKy IPYHTY IiA KYJILTYPH CiBO3MiHH

Bapiantu 06po0iTky IpyHTY
1 2 3 4
Ne . . . . . L .
Kynbrypa ciBo3Minn (monuueBui, (6esmomnuneBHi, (mudepentri- (MINIKMH 3 eploguy-
oA KOHTPOJIb) TIOCKOPI3HUIA) WOBaHMIA) HOIO OPAHKOIO)
I'nubuna (cm) i 3Hapsis 06poOITKY

1 I'opox 16-18(0.) 16-18(m1.) 16-18(0.) 10-12(n.6.)
2 [Tmennns o3nma 10-12(n1.6.) 10-12(11.6.) 10-12(n1.6.) 10-12(n1.6.)
3 I'peuka 16-18(0.) 16-18(m1.) 16-18(mw.) 10-12(n1.6.)
4 Kykypynsa Ha 3epHo 25-27(0.) 25-27 (1) 25-27(0.) 25-27(0.)

5 SlumiHb sipuit 20-22(0.) 20-22(r1.) 20-22(1r.01) 10-12(11.6.)

IIpumirtka: o — opanka; w1 — 06pobITOK MIOCKOPi3oM; 11.6. — 06p0oOITOK JUCKOBOIO GOPOHOIO.

V ciBo3MiHI BUBYAIN YOTUPHU BapiaHTH OCHOBHOT'O 0OpoOiTKY (Tadi. 1) i 4oTHpH piBHI yOOOpEHHS:
HYJIBOBHH — 0€3 100puB, nepmmid —4 TTHOF0 + NPy Kyy, mpyruii — 8 T rHOTO + Nsg Py Kgo, TpeTiii — 12 T
rHOIO + Ng3P6Ki16 Ha 1 T2 pimi.

Opanxky Ha rmbuny 16-18, 20-22 1 25-27 cwm 3aiticaroBanu mryrom [LTH 3-35, minkuit 06pobiTok Ha 10-
12 cM — BakKOIO AUCKOBOIO OopoHoro BJIB-3,0, mmockopizuuii (0e3monuiieBuii) 00poOiTOK — IIOCKOPI3oM
KIII'-2-150. 3 opraniuHaux J0OpPHUB BHOCHIIM HAITIBIEPEHPLIMI THiM BEJIMKOI POraToi Xy1001 Ha COJIOM’ sTHii
MiICTHIL, 3 MiHEpAJIbHUX — aMiavqHy CeNiTpY, MPOCTHI IPaHyIb0BaHui cyniepdocdar i KaniiiHy cib.

30upanu ypoxxail TOpoXy, SYMEHIO SIpOT0, MIICHHUII 03UMO] 1 TPEUKH MPSMUM KOMOalHyBaHHSM, a
KayaHiB Ta cTeOe] KyKypyI3H — BPYUYHY 3 KOXKHOI IUISHKH. ICTOTHY Pi3HMIIO MK BapiaHTaMH BH3HA-
yuin 3a kputepiem HIP Ha 95 % piBHI IMOBIpHOCTI METOIOM JUCTIEPCIHHOTO 1 KOPEJALIHHOTO aHai-
3y 3a b.0O. [locniexoBUM 3 BUKOPHUCTaHHSM MaKeTy KOMIT IOTepHUX mporpam Excel.

OcHoBHi pe3yabTaTu AocaixKeHHs1. HaMu BCTaHOBIIEHO, IO TOPOX HETATHBHO pearye Ha 6e3rmo-
nuteBuid 00po0iTOK TpyHTY (Tabi. 2). 3HIKEHHS ypO’KaWHOCTI, MOPIBHSHO 3 KOHTPOJIEM, CKJIAJio B
cepeaHboMy 10 BapiaHTax gociiny 0,35 T 3epHa, 0,39 T KopMOBUX oauHUIIE, 0,29 T aOCOMIOTHO CyX0i
PEYOBHHH 3 KOKHOTO TeKTapa.

Tabnuis 2 — YpoxkaitHicTh CllIbChbKOrocnoapchbKuX KyJIbTYP 32 Pi3HUX CHCTEM OCHOBHOIO 0OpOOITKY IPYHTY i y106-
peHHd B ciBo3MiHi, T/ra (2013-2015 pp.)

CucreMa OCHOBHOTO PiBHi

06p06@T1<y TpYHTY B yz[c.)6peH.Hﬂ. B Topox MMennus Tpeura Kykypystsa ﬂHMinb

CciBO3MiHI CciBO3MiHI o3uMa AP

(dpakrop A) (dpakrop B)

0 1,57 3,00 1,03 2,82 1,76

[Tonuuesuit 1 2,26 4,10 1,43 4,76 2,47

(KOHTpOJIB) 2 3,02 5,27 2,04 6,15 3,25

3 3,53 6,10 2,34 7,17 3,82

0 1,32 2,55 0,92 2,52 1,50

Besmomuentii 1 1,95 3,55 1,25 4,32 2,13

2 2,64 4,61 1,85 5,64 2,87

3 3,10 5,37 2,19 6,54 3,36

0 1,44 2,99 1,07 2,92 1,63

Tadepenmifionasi 1 2,13 4,10 1,49 4,92 2,30

2 2,85 5,22 2,13 6,34 3,05

3 3,36 6,05 2,47 7,38 3,59

N 0 1,53 2,95 1,12 3,02 1,70

ﬁﬁﬁl’;ﬁf; oo 1 2,18 4,04 1,57 5,09 2,38

OpaHKoIo 2 2,89 5,19 2,23 6,53 3,13

3 3,36 6,02 2,60 7,60 3,68

HIPy os 115 haxtopa A 0,21 0,30 0,05 0,267 0,23

- B 0,22 0,34 0,12 0,287 0,29

3aMiHa Pi3HONTHOMHHOIO TOJIMIIEBOTO 0OPOOITKY B CIBO3MIHI Ha TU(EPEHIIHOBAHMI Ta JUCKOBHI Mi-
JIKUIA 3MEHIITY€E YPOXKAWHICTh 3ePHA, aJIe I PI3HUIIA HE JIOCSTae CTAaTUCTUYHO 3HAYYIHMX BennirH. Tak, Ha
HEeymoOpeHHx IUITHKax, yrnoopeHnx NisP3oKsg, NisPsKys 1 NisPsoKego 3a audepenmifioBanoro 00po0iTKy B
cepenaroMy 3a 2013-2015 pp. 11e 3HIWKEHHS yPOXKAWMHOCTI 3€pHA, MOPIBHIHO 3 KOHTPOJIEM, CTAHOBUIIO
Bianmosiguo 0,13; 0,13; 0,171 0,19 1/ra, a 3a nuckosoro Mukoro — 0,04; 0,08; 0,13 10,19 1/ra.
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3amiHa PI3HOTIIMOMHHOI OpaHKHM OE3IOIUIICBUM PO3IYIIYBAHHIM B CIBO3MIiHI CIIPUYHMHSIE 3MCH-
HICHHS MIPOAYKTHBHOCTI TOPOXY (3€pHO + COJIOMa) B CEpeIHbOMY MO BapiaHTax gociigy Ha 0,93 1/ra
cyxoi peuoBunw, 0,54 1/ra kopmoBux oxuHUIKk i 0,074 T/ra mepeTpaBHOTO MPOTEiHY, a00 BiAIOBIIHO
Ha 16,1; 13,51 13,8 %.

3a mudepeHIiioBaHoro i JUCKOBOTO MUIKOT0 OOpOOITKIB B CiBO3MiHI 30ip CyXOi PEUOBHHH YpO-
JKar0 OCHOBHOI i OOIYHOI MPOIYKIii 3 KOXKHOTO reKTapa ropoxy craHoBuB 5,31 1 5,44 T, KOpMOBHUX
omuHAIG — 3,74 1 3,83 T, BUXix neperpasHoro npoteiny — 0,503 1 0,515 T npotu 5,76; 3,991 0,538 T
BIJIITOBITHO Ha KOHTPOII. 3a BKa3aHUX CHUCTEM 00po0iTKy 30ip cyxoi pewoBuHM Ha 7,8 1 5,6 %, KOpMO-
BUX OuHHIB — Ha 6,3 1 4,0 %, BUXiJ nepeTpaBHOTO NpoTeiny — Ha 6,5 1 4,3 % MeHIIHiA, HiXk 3a pi3HO-
TTMOWHHOT OpPaHKH B CIBO3MIHI.

Buecenns mia ropox NisP3oKsg, NisPysKys 1 NisPgoKey 3a0e3meuniio mpupicT cyxoi pedoBUHU OC-
HOBHOI 1 MOOiIYHOI poayKIii ropoxy Bignosimuo 1,63; 3,35 1 4,65 t/ra (55,6; 114,3 1 158,7 %), xop-
MoBuX oamHUIe — 1,04; 2,22 1 3,02 1/ra (47,7; 101,8 i 138,5 %), neperpaBaoro npoteiny — 0,140;
0,289 10,402 w/ra (47,5; 101,01 136,3 %), OpIBHSIHO 3 HEYAOOPCHUMH TITITHKAMH.

YpokaiiHICTh MIIEHUII 03UMO] 32 Pi3HOTIIMOMHHOI OpaHKH, AU(EPEHIIHOBAaHOTO 1 TUCKOBOTO Mi-
JIKOTO 0OpOOITKIB y CiBO3MiHi OyJia MPaKTUYHO HA OJHOMY PiBHI i CTAHOBHJIA B CEPEIHHOMY IO Bapia-
HTax nociuimy BigmosimHo 4,61; 4,58 1 4,55 T/ra, a 3a iockopizHOro posmymryBands — 4,02 1/ra, mo
Maibke Ha 13 % meHte, HiXK Ha KOHTPOJTI.

3a BHeceHHs mif meHUIEo 03uMy N3gP40Kug, NoPsoKsgg 1 NogP120K 29 IpHpicT 3epHa CTaHOBUB Bi-
JITOBITHO: 32 Pi3HOTIIMOMHHOI OpaHKH B ciBo3MiHi — 1,09; 2,26 1 3,10 T/ra, mmockopi3HOro 00poOITKY —
1,00; 2,07 1 2,83 1/ra, nudepenuiioBaHoro oopoobitky — 1,08; 2,24 i 3,07 1/ra, MiJIKOro JUCKYBaHHS —
1,09; 2,23 1 3,07 T/ra, NOpiBHSIHO 3 HEYJOOPSHUMU JUISTHKAMHU.

[TponykTHBHICT arpoiTOIICHO3Y MIIICHHUIT 03UMOI MPAKTUYHO HA OJHOMY PiBHI 32 IOJIUIIEBOTO, Oe3-
TIOJIMIIEBOTO 1 MUJIKOTO TUCKOBOTO OOPOOITKIB Yy CiBO3MiHI — BiAmoBimHO 8,85; 8,84 1 8,83 T/ra cyxoi pedo-
BuHH, 7,00; 6,97 1 6,94 T/ra KOpMOBUX oauHUIIb, 0,415; 0,412 10,410 T/ra mepeTpaBHOTO MPOTEIHY.

3a MI0CKOPI3HOTO PO3MYIIYBAHHS Il MOKA3HUKH MPOIYKTHBHOCTI OyJIM HWKYUMHU, HiXK Ha KOHT-
poui, BimmosigHo Ha 0,98; 0,85 1 0,053 1/ra, ado Ha 11,1; 12,11 12,8 %.

3HKEHAS ePEKTUBHOCTI TOOPUB CITIOCTEPIra€ThCS JIUIIE 3a OE3MOUIIEBOTO PO3IYITYBaHHS, a Ha
pe1uTi BapianTiB 00poOiTKY 1iei HOKa3HUK OYB Ha PiBHI KOHTPOITIO.

B cepenapomy 3a 2013-2015 pp. 1Mo BCix BapiaHTaX JOCHITy HaWBHITY YPOKaWHICTh 3€pHA TPEUKH
— 1,88 T/ra — oTpuMaHO 3a MITKOTO 00pOOITKY B CiBO3MiHI, HaltHIKTY — 1,55 T/ra — 3a IMIIOCKOPI3HOTO
po3myuryBaHHs. 3a pi3HOTIHMOMHHOT OpaHKH 1 JudepeHiiioBaHoro 0OpoOiITKY 1ei TOKa3HUK CTaHOBUB
Bigmosiguo 1,711 1,79 1/ra.

IIpoaykTHBHICTE TpeukH B cepemubomy 3a 2013-2015 pp. mo BCix BapiaHTax IOCIHITy 3a Pi3HOTIIH-
OmHHOI OpaHKH B ciBO3MiHI cTaHOBMIA 5,30 T/Ta CyX0oi pedOBHHHM, 32 IUIOCKOPI3ZHOTO PO3MYITYBaHHS
BoHa Oyia Ha (0,65 T/ra MeHIIOIO, a 3a MUGEPEHIIIHOBAHOTO 1 MIJIKOTO JIUCKOBOTO 00POOITKIB — BiAIO-
BimHO Ha 0,11 10,55 T/ra BUMIOI0, HI’K HA KOHTPOJTI.

3HIKEHHS 300py KOPMOBHX OJUHUITH 1 BUXOIY IEPETPABHOTO MPOTEIHY 3a 0E3MOIUIIEBOTO 00pO-
0iTKY, MOPIBHSAHO 3 KOHTPOJEM, AOCArI0o B cepeanboMy BinmosigHo 0,33 i 0,028 t/ra abo 11 %. 3a
T epeHIiHoBaHOrO 00pOOITKY 1 MIIKOTO TUCKYBaHHS 3 KOKHOTO T€KTapa MOCIiBYy TPEYKU OTPUMAHO
Biamosimuo 3,101 3,27 T KOpMOBUX oAMHMIIG, 10 Ha 0,10 1 0,27 T BUIE MPOTH KOHTPOJTIO.

3a BHeceHHs mif rpeuky N3oP3oKsg, NysPisKys 1 NgoPsoKgo TpupicT cyxoi pedoBUHU Y cepeTHEOMY
3a 2013-2015 pp. cTaHOBHUB BIiJIOBITHO: 3a PI3HOIIMOMHHOI OpaHKH B ciBo3MiHi — 1,56; 3,57 1 4,80
T/Ta, II0CKOpi3HOTO posmymtyBanas — 1,18; 3,26 1 4,38 T/ra, minkoro auckyBanus — 1,75; 3,96 1 5,45
T/Ta, TOPIBHIHO 3 HEYIOOpeHUMH AUTTHKaMH. be3monmiieBrii 00poOITOK CIIPHYUHUB 3MEHITICHHS TIPH-
pPOCTYy KOPMOBHX OJMHHIIb, MOPIBHSHO 3 PI3HOTJIMOMHHOI OPAHKOK, 32 BHECEHHS BKa3aHUX BHIIC
HOpM no6puB BiamosiaHo Ha 0,11; 0,16 1 019 T/ra, a MigKe TUCKYBaHHS 3a0€3MEUHUIIO 3POCTAHHS I[HOTO
nmokazauka Ha 0,08; 0,21 1 0,34 T/ra, MOpiBHAHO 3 HEYTOOPEHUMHU BapiaHTaMHU.

HaiiBuma yposkaliHiCTh 3epHa KyKypyI3u B cepenabomy 3a 2013-2015 pp. mo Bcix BapiaHTax jgo-
CITiTy OTPUMaHa 3a MIUJIKOTO AMCKYBaHHs (5,56 T/ra), Aemio HrbkYa 3a Mud)epeHIiioBaHOrO 00poOiTKY
(5,39 1/ra) i HaiiMeHIIa 3a IIOCKOPI3HOTO PO3MYITyBaHHS y CiBo3MiHi (4,76 T/ra). 3a pi3HOTNIMOWHHOT
OpaHKHU IIeil MOKa3HUK CTaHOBUB 5,23 T/ra.

3a BHeceHHs mia Kykypya3y 20 T/ra THOI0 + NyoPgoKeo, 40 T/Ta rHOIO + NgoP 120K 29, 60 T/Ta THOIO+
NiooP150K g0 TIpupICT 3epHA KYKYpYy/I3H, TIOPIBHSIHO 3 HEYIOOPSHUMH MIITHKAMH, CTAHOBHUB BiIIIOBIIHO:
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3a piI3HOTIIMOMHHOI OpaHKH B CiBO3MiHI — 1,94; 3,33 1 4,35 T/ra, 3a TIOCKOPI3HOTO PO3IYIITYBAHHS —
1,80; 3,12 1 4,02 1/ra, nudepennirioBanoro oopooiTky — 2,00; 3,42 i 4,46 1/ra, MIJIKOTO TUCKYBAaHHS —
2,07; 3,51 i 4,58 1/ra. Takum 4HHOM, 3a OE3IOIMIIEBOIO 0OPOOITKY arpoTexHiuHa ¢()EeKTUBHICTh 3a-
3HAYCHHUX BHUIINC HOPM BHECEHHS JOOPHUB 3HIKyBaIach BiamoBimHo Ha 7,2; 6,3 1 7,6 %, a 3a MITKOTO
JTUCKOBOT'O, HABMAKH, IiBUIIyBaJIach Ha 6,7; 5,4 1 5,3 %, MOPIiBHSIHO 3 KOHTPOJIEM.

B cepenrpoMy 3a TpU POKH OCIIKEHb MPOYKTHBHICTh KYKYPYA3H 32 IDIOCKOPI3HOT'O PO3MyIIIy-
BaHHs Oyna Hk4doro Ha 0,61 T/ra cyxoi pedounu, 0,78 1/ra kopmoBux omgmaMIp i 0,033 T/Ta MepeT-
PaBHOTO MPOTEiHY, Hi’K HA KOHTPOJI, JI¢ 11l TOKA3HUKU CTAHOBHJIN BifmoBiaHO 9,63; 9,711 0,416 T/Ta.

3a nudepeHIiiftoBaHOTO i MUTKOTO AMCKOBOTO OOPOOITKIB OTPUMAaHMIA MPUPICT CYXO0i PEUOBUHH Bi-
amnoBigHo 0,321 0,66 1/Ta (3,31 6,9 %), xopMmoBux oawammb — 0,31 10,64 1/ra (3,21 6,6 %), meperpas-
Horo mpoteiny — 0,014 1 0,028 1/ra (3,41 6,7 %).

VYpokaiiHicTh 3€pHa SUMEHIO SPOrO 3a Pi3HOTIMOMHHOI OpaHKW B CiBO3MiHI CTaHOBWJIA y Cepel-
HbOMY 2,82 T/ra, MIOCKOPI3HOTO po3myinyBaHHs — 2,47 T/ra, qudepeHiiioBanoro oopoditky — 2,64
T/Ta, MIJIKOTO TUCKyBaHHS — 2,72 T/Ta.

TakuM 9uHOM, SKINO 332 AU(EPEHIIHOBAHOTO 1 MIJKOTO AMCKOBOTO OOPOOITKIB CIIOCTEPIraeThCs
3MEHIIICHHSI YPOKaiHOCTI 3epHa BiamoBiaHo Ha 0,18 1 0,10 1/ra (6,4 1 3,5 %), HOPIBHIHO 3 KOHTPOJICM,
TO 3a OE3IOMIIEBOT0 0OPOOITKY 1€ IMoKa3HUK 3HIKyBaBcs Ha 0,35 1/ra ab6o 12,4 %.

[IpoayKTHBHICTH SYMEHIO SIPOTO 3a AudepeHIiiioBaHOro 00pOOITKY IPYHTY B CIBO3MIiHI CTaHOBHIIA
Yy cepeIHbOMY I10 BapiaHTax gociiay 4,99 T/ra cyxoi peuoBunH, 4,47 T/ra kopmoBux omuamib i 0,230 T/ra
MIePETPABHOTO MPOTEiHY, TOOTO TTOMITHO HE BiJIPI3HSIACEH BiJl KOHTPOJIIO, 1€ i TOKA3HUKHU CKJIATH Bi-
amnoBigHO 4,90; 4,36 1 0,224 T1/ra. 3a MiNIKOro AWCKYBaHHS BOHHM 3pocid Biamosimuo Ha 0,23 1/ra
(4,7%), 0,25 1/ra (5,7 %) i 0,013 1/Tra (5,8 %), a 32 WIOCKOPI3HOTO PO3IMYIITyBAHHS — 3MEHIIIMINCS Ha
0,23 t/ra (4,7 %), 0,25 1/ra (5,7 %) 1 0,014 1/Ta (6,3 %).

36ip 3epHa 3 KOKHOTO TEeKTapa Pijjli CiBO3MIHH TOMITHO HE BIAPI3HIBCS 3a Pi3HOTIHOWHHOL
opaHku, nudepeHiiioBaHoro oOpoOiTKY Ta MINKOTr0 AMCKYBaHHS i CTAaHOBUB BiamoBigHo 3,39;
3,37 i 3,44 Tt/ra. 3amiHa Iulyra IMJIOCKOPI30OM CHPUYMHKIA 3HWKEHHS LHOT0 IMOKAa3HUKA Ha
0,38 1/ra a6o 11,2 %.

3a MpoBEICHHS PiI3HOMIMOMHHOI OpaHKH, OE3IOJIMIIEBOI0 PO3MYIIyBaHHS, MU(EPEHIIIHOBAHOIO
00pOOITKY 1 MIJIKOTO JUCKYBaHHS B CiBO3MiHi OTPHMAaHO BiAIOBIJTHO TaKy Macy CyXOi PEYOBHHH OC-
HOBHOI 1 mo0OiuHOI mpoaykmii: 6,93; 6,17; 6,89 1 7,07 T/ra, KOpMOBUX OTUHUIE — 5,68; 5,06; 5,64 1 5,77
1/ra, mepetpaBHoro npoteiny — 0,372; 0,336; 0,367 1 0,376 T/ra. TakuM YuHOM, 3a TUIOCKOPI3ZHOTO 00-
POOITKY IIi MOKAa3HUKH OYJIM HUKYMMU, HiXK Ha KOHTPOJII, BiamosigHo Ha 11,0; 10,919,7 %.

3a BHeceHHS Ha 1 ra pinti ciBo3MiHU 4 T THOIO + NysPyuKuy, 8 T rHOIO + NsgPgoKgy 1 12 T raHoro +
Ng3P116K 116 ¥ cepemabpoMy 3a Tpu POKH JOCITIIKEHB 310paHo BiamoBimHo 2,92; 3,84 i 4,48 T/ra 3epHa,
o Ha 0,95; 1,87 12,51 1/ra 6inpire, HiXXK Ha HEYAOOPEHUX TUISTHKAX.

3acTocyBaHHS BKa3aHUX BHIIE HOPM JOOPUB 3a0€3MEUHIIO OTPUMAHHS YPOXKAK0 CyXOi PEYOBHHHU
OCHOBHOI 1 TOOI9HOT IPOAYKITii KYyIBTYp CiBO3MIHHU BiamoBimHo 5,89; 7,92 1 9,38 1/ra, mo B 1,52; 2,05
12,42 pasu OiIbIIe HEYAOOPESHHUX AUTSTHOK.

Cepenne 3HaueHHs KoedillieHTa eHepreTHYHOI e)eKTUBHOCTI MO BapiaHTax JOCTiAY 3a HOJIHULEBOT,
0e3monunieBoi, TupepeHiioBaHol i MiJIKOi cHcTeM 00pOOITKY IPYHTY B CiBO3MiHI CTAHOBHIIO BiJIMOBi-
nHO 2,86; 2,60; 2,97 1 3,04. TakuM 4HHOM, 32 OCHOBHOTO OOpOOITKY IPYHTY IUIOCKOPI3OM IIeH TTOKa3-
HUK 3MeHIuBea Ha 9,1 %, a BaXKKOIO TMCKOBOKD OOPOHOKO — 301UMbIIUBCA HA 6,3 % MPOTH KOHTPOITIO.
3a nudepeHIiiioBanoro 00po0iTKy KOehillieHT eHepreTHYHO1 ePeKTUBHOCTI Ha 3,8 % BHIUH, HiX 3a
PI3HOTTHOWHHOT OpaHKH B CIBO3MiHI.

3a BHECECHHS Ha KOXXHUU TeKTap punii ciBo3MiHH 4 T THOIO + NPy Kuy, 8 T rHOI0O + NsgPgoKgg 1
12 1 rHOMWO + Ng3P116K 16 Ielt moka3uuk 3pocraB BiamosigHo Ha 5,9; 8,1 1 6,6 %, MOPIBHAHO 3 HEYM00-
pPEHUMH MIISTHKAMH. 3 HaBEJICHUX PO3paxyHKIB BUILIUBAE, IO ITiIBUINECHHS HOPMH 3aCTOCYBaHHS J100-
puB moHax 8 T/Ta THOIO + NsgPgKgo ciprumnsie 3HMKEHHS €HEPreTHIHOI e(heKTUBHOCTI.

BucHoBku. 3epHOBI KyJIbTypH MalOTh JU(EpPEeHLIAOBaHY peakLilo Ha BapiaHTH OCHOBHOT'O 00pO-
OiTKy 1 ynoOpeHHs rpyHTY. ['opox 3a 6e3monuieBoro 00poOiTKy iCTOTHO 3HIXKYE ypOKalHICTh OPiB-
HSHO 3 UG EpeHITIHOBAaHNM 1 MIIKUM.

VYposkaliHicTh MIIEHHII 03UMOI, BU3HAUCHA 32 OPaHKU, AU(EPEHIiIOBaHOTO 1 MiIKOro 00poOiTKiB
B CiBO3MiHi, CTATUCTUYHO HA OJIHOMY PiBHI, a 3a IUIOCKOPI3HOTO PO3MYIIyBaHHs icTOTHO (Ha 13 %)
Hmk4a, HiK Ha KoHTpomi (HIPy¢s= 6,5 %).
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HaiiBumy yposkaiiHicts rpeukn (1,88 T/ra) Ha BCiX BapiaHTax IOCHiTy 3abe3rnedye MUCKYBaHHS B
ciBO3MiHi, a HalimeHmry (1,55 T/ra) — posmymryBanns miockopizoM (HIP g5 = 0,05 1/ra).

3amiHa B CiBO3MiHI OpaHKH AudEpeHITiHoBaHUM a00 MITKAM OOPOOITKOM 3YMOBIIOE TECHIICHIIIIO
abo ICTOTHE IMIIBHUINEHHS YPOKaWHOCTI 3e¢pHA KyKypym3u Biamosimuo Ha 0,16 1 0,33 T/ra, a 6e3monu-
LEBUM PO3MYIIYBAHHSIM — 3HUKEHHS 1[bOr0 noka3zHuka Ha 0,47 1/ra (HIP( s = 0,27 1/ra).

YpoxaiiHiCTh SYMEHIO SIpOTo 3a IU(EPEHIIHOBAHOTO i MIIKOTO 00POOITKIB TEHACHIIIHHO 3MEHIITY-
etses Bianosigao Ha 0,18 1 0,10 T/ra MOPIBHAHO 3 KOHTPOJIEM, a 3a TUIOCKOPI3HOTO — icToTHO Ha 0,35
1/ra (HIP( o5 = 0,23 1/Ta).

IIpoAyKTUBHICTH CIBO3MIHM HE 3HAYHO BIAPI3HAETHCS 3a MOJIMIEBOrO, TU(PEPEHIIIHOBAHOIO 1 MIJIKOTO
00po06iTKiB. 3a TNIOCKOPI3HOTO PO3ITYIITYBAHHS BOHA CYTTEBO 3MCHIITYETHCS TIOPIBHSHO 3 KOHTPOJIEM.

HatiBuii nokasHUKH KoedillieHTa eHePreTHUHOT €PEKTUBHOCTI BUSBUIKCH 32 OCHOBHOT'O MIiJIKOTO
00po0iTKY B CiBO3MiHI JUCKOBOIO OOPOHOIO 3 TIEPIOIMYHOI0 OPAHKOIO OJIMH pa3 32 5 POKIB 3a BHECCH-
Hs Ha rekTap punt 8 T rHO + NsgPgoKsgo.
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IIpoayKTHBHOCTE arpo()MTOLECHO30B I0J1€BOr0 CeBOOOOPOTA NPU PA3JUYHBIX CHCTEMAX OCHOBHOW 00padoTkm
no4Bbl U ynoopenus y IIpaBodepexnoii Jlecoctenn Ykpannsi

N. . llpumak, A.b. [lanyenko, M.B. BoiitoBuk, U.A. Ilanuenko

OcCBelICHO BIMSHHE YETHIPEX CHCTEM OCHOBHOW 0OpabOTKM IMOYBHI M YETHIPEX CHUCTEM yHOOpEHHsS Ha U3MEHEHHE Ipo-
IYKTHBHOCTHU arpo(UTOLEHO30B IIOJICBOTO CHEHAIN3NPOBAHHOTO 3EPHOINPOIIAIIHOTO CeBOOOOPOTA. Y CTAHOBIICHO, UTO MPO-
IYKTHBHOCTH CE€BOOOOpPOTAa CYIIECTBEHHO HE OTJIMYACTCS HMPH OTBAJIBHOHN, AudQepeHInpoBaHHOW M MeNKod oOpaboTkax.
IInockope3Hoe pBIXJICHNE CYIIECTBEHHO CHIDKAET e€.

Jlnst mocTiKeHHsT pecypcHO 00ecredeHHON, SKOHOMUYECKH U SHEpreTHYeCKH 000CHOBaHHOI MPOAYKTUBHOCTH | Ta ma-
HY 4 T 3epHa, 8 T CyXOro BeulecTBa, 7 T KOPMOBBIX eauHul, 0,45 T mepeBapuMOro MpoTeuHa OCHOBHOW M MOOOYHOI poay-
KLUUH CeIbCbKOXO3SIMCTBEHHBIX pacTeHuil xo3siictBam [IpaBoOepexHoil JlecocTenu YKpauHbI B yCIOBUSAX HEYCTOHYHUBOTO
YBIIQXXEHHS B IOJICBOM CHELHAIN3UPOBAHHOM IIATUIIOJIEHOM 3epHONponamHoM ceBoobopote ¢ 100 % HachlmeHHEM 3epHO-
BBIMH, 36pPHOO00OBBIMHU M KDPYIISTHBIMH KyJIbTYypaMH B KaueCTBE OCHOBHOW 0OpabOTKM MOYBBI PEKOMEHIYETCSl MPHUMEHATh
yepenoBanue auckoBanus 6oponoit B/IB-3 co Bemamikoit mryrom ITIJIH — 3-35 oqun pa3 B 5 et ¢ BHeceHHeM Ha | ra nmamHu
8 T HaBo3a + NsgPgoKgo Kr/ra MUHEpabHBIX YIOOPCHUIA.

KnioueBrble ciioBa: 00paboTka, ynoOpeHus, KyIbTypa, CeBOOOOPOT, yPOsKaHHOCTE, IPOIYKTHBHOCTE, 3(()EeKTHBHOCTS.
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Crop rotation agrophytocenoses depending on various basic soil and fertilizer management in the Right-Bank
Forest-Steppe of Ukraine

I. Prymak, O. Panchenko, M. Voytovyk, I. Panchenko

Pea responds negatively to boardless soil plowing. The crop yield decrease, as compared with the control, is, on the av-
erage for the experiment variants, 0.35 t of grain, 0.39 t of feed unit, 0.29 t of dry substances per hectare.

Replacement of multidepth boardless plowing in crop rotation for differential and soil surface disking one decreases the crop
grain yield, but the difference is not statistically significant. Winter wheat crop yield was practically at the same level under multi-
depth plowing, differential and soil surface disking tillage in the crop rotation and was similar on the average and made 4.61; 4.58 i
4.55 t/ha respectively in the experiment variants, with 4.02 t/ha under subsurface tillage, which is 13 % less than in the control.

The productivity of winter wheat agrophytocenosis is practically at the same under the board, boardless and surface disk-
ing tillage in a crop rotation — respectively 8.85, 8.84 and 8.83 t/ha of dry substance; 7.00; 6.97 and 6.94 t/ha of feed units;
0.415, 0.412 and 0.410 t/ha of digestible protein.

The average buckwheat productivity was 5.30 t/ha of dry substance in 2013-2015 in all the experiment variants under
multidepth plowing in crop rotation; it was 0.65 t/ha. Lower under subsurface tillage and 0.11 and 0.55 t/ha higher respec-
tively under differential and surface disking tillage than in the control.

The highest corn crop yield in all the experimental variants, average for 2013 — 2015, was obtained under surface disk-
ing tillage (5.56 t/ha), some lower than under differential tillage (5.39 t/ha) and the lowest one — under subsurface tillage in
crop rotation (4.76 t/ha). This figure was 5.23 t/ha under multidepth plowing.

The crop yield of spring barley under multidepth plowing in the crop rotation was 2.82 t/ha on average, 2.47 t/ha under
subsurface tillage, 2.64 t/ha under differential tillage, 2.72 t/ha under surface disking tillage.

Grain sampling from each hectare of the tilled soil in the crop rotation did not differ significantly under multidepth
plowing, differential tillage and surface disking and was respectively 3.39; 3.37 and 3.44 t/ha. Replacement of a plough for a
subsurface cultivator caused decreaseng of this figure for 0.38 t/haor 11.2 %.

The following figures were obtained under multidepth plowing, boardless plowing, differential tillage and surface disk-
ing tillage, respectively, in the crop rotation for dry substance mass of basic and by-products: 6.93; 6.17; 6.89 and 7.07 t/ha,
feed units — 5.68; 5.06; 5.64 and 5.77 t/ha, digestible protein — 0.372; 0.336; 0.367 and 0.376 t/ha. Thus, these figures were
lower under subsurface tillage than in the control by 11.0; 10.9 and 9.7 % respectively.

Due to the application of 4 tones of manure + N,sP44Kyy, 8 tones of manure + NsgPgKgy and 12 tones of manure +
Ng3P116K116 per 1 hectare of tilled soil in the crop rotation in average for three years of the research, the yield made 2.92; 3.84
and 4.48 t/ha of grain respectively, that is 0.95; 1.87 and 2.51 t/ha more than for the unfertilized plots. Application of the
fertilizer norms mentioned above provided 5.89; 7.92 and 9.38 t/ha of dry substance yield of basic and by-products in the
crop rotation respectively, which is 1.52; 2.05 and 2.42 times more than in the unfertilized plots.

An average energy efficiency ratio in the experimental variants under the board, boardless, differential and surface till-
age in the crop rotation was respectively 2.86; 2.60; 2.97 and 3.04. Thus, this indicator decreased by 9.1 % under basic sub-
surface soil tillage and increased by 6.3 % under heavy board disking in comparison with the control. The energy efficiency
ratio was 3.8 % higher under differential tillage than under multidepth plowing in the crop rotation.

Application of 4 tones of manure for each hectare of tilled soil of a crop rotation + NysP44K,4, 8 tones of manure +
N;ssPgoKgy and 12 tones of manure + Ng3P ;16K 6 resulted in the indicator increased by 5.9; 8.1 and 6.6 % respectively, in
comparison with unfertilized plots. We estimation reveals that the increase of manure application norm over 8 t/ha +
N;ssPgoKsgg causes decrease of energy efficiency.

Key words: tillage, fertilization, crops, crop rotation, productivity, efficiency.
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YPO)KAFIHECTB SYMEHIO SIPOT'O 3AJIEZKHO BIA TTAPOTEPMIYHUX YMOB
BEI'ETAIIMHOI'O IEPIOAY Y HEHTPAJIBHOMY JIICOCTEILY YKPAIHA

HaBezeHo pe3ynpTaTi OLIHKK BIUTHBY rigporepmiubux ymoB 2004-2016 pp. Ha TpUBAIiCTh BereTalii i BposKalHiCTh s4-
MeHIo siporo y LlentpansHomy Jlicocteny Ykpainu. BeraHoBiieHO 3anexHiCTh TPUBAJIOCTI MibK(a3HUX MepioiB Bererauil sk
i3 cepenHbOI000BOI0 TeMIepaTyporo mositps (r = -0,40 — -0,72), Tak i kijpkicTio onanis (r = 0,40-0,81), 32 BUHATKOM Tiepio-
Iy KOJIOCIHHSI-TI03piBaHHS, KMl IepeBayKHO KOPEryBaBCs JIUIE TeMIIepaTypHuM peskiMoM (r = -0,68). YporkaifHicTs 103u-
THUBHO KOPEJIOBAJIa 3 TPUBAIICTIO Mepiody Bix cxoxiB 1o no3piaHHs (r = 0,57), 0cOOIMBO 3 MPOTSDKHICTIO MEPioy KOJIOCIH-
H-7o3piBaHHs (1 = 0,73).

© I'ynzenxo B.M., BacuiasbkiBebkuii C.I1., 2016.
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VYpoxaliHicTb Ta cepefHbO1000Ba TeMIepaTypa Manu Bix' eMHHi 3B'130K (r = -0,32 — -0,49). XapakTep kopersnii Bojo-
ro3za0be3nedyeH s 1 ypo)kaiHOCTI BKa3ye Ha BaXJIMBICTh HE JIUIIE KUNBKOCTI, a i pIBHOMIPHOTO PO3IOJUTYy ONAJIiB IPOTITOM
Beiei Bereramii.

HaiixapakTepHilnM IposiBOM HECIIPUATINBUX a0iOTHYHUX YUHHHKIB IPOTSATOM BEreTalii SYMEHIO SPOro y LEHTPANbHI
yactuHi Jlicocteny Ykpaiuu, siki COpUYMHIOIOTH BapilOBaHHS TPUBAJIOCTi MK(a3HUX MEpioniB i piBHs BpokaiHOCTI (2,52-
6,92 1/ra), € HEepiIBHOMIPHICTH BHIIAJaHHs OIAIiB Ta IiJBHLICHI TEMIEpaTypH MOBITPs. Bu3HaueHi 0COONMBOCTI IiapoTepMi-
YHOTO PEKUMY CIIiJl BpaXOBYBATH 3a PO3POOKHU CeJIeKLiHHMX MPOrpaM Ha alalTHBHICTb.

KurouoBi ciioBa: siumiHb sipuii, ypoxKailHiCTb, BEreTalliifHIIA Tepiofl, OMaau, TeMIIepaTypa MOBITPs, IiAPOTePMIiIHUHA KO-
edinieHT, cyma e()eKTUBHUX TEMIIEPATyP, KOPEIISIis.

ITocTaHoBKA MPOOGJIEMH, AHAJTI3 OCTAHHIX JOCTIIKeHb i myOmikamiii. [liqBumenHs BUpoOHUITTBA i
cTabumizarlii Mo poKax 3epHa CUTbCHKOTOCIOAAPCHKIX KYJIBTYP, Y TOMY YHCII i SIMMEHIO SIPOTO, € aKTyalb-
HOIO MPOOJIEMOIO JISp)KaBHOTO 3HAYCHHS, Y BUPIIICHHI SIKOT YiJIbHE Miclie 3aiiMae cenekiist. [linBuieHHs
MPOIYKTUBHOCTI SIYMEHIO SIpOro — Ipo0JieMa GaraToruiaHoBa 1 ofuH 3 ii acrekTiB — Mopdosoridauii. ['m-
0OKe PO3yMiHHS 3aKOHOMIPHOCTEH MOP(OTeHE3Y ISl CTBOPSHHS ONTUMAJIFHOTO MOP(OTHITY pOCIHHA B
CEJIeKIIii Ha MiJBUIIICHHS MPOYKTHBHOCTI 3JIMIIAETHCS BAKIMBUM MPEIMETOM BHUBUCHHS JUTS CEJICKITIO-
HepiB. Pict, po3BUTOK i MOp(hOreHe3 HACTINBEKY TICHO TIOB’s3aHi MiX COOOFO, IO iX CITil PO3IIISIaTH TiJlb-
KM B KOMIUIEKCI. PicT, sk iHTErpambHuA MpoIiec, € OAHAM 3 TIPOBITHUX B peatizarii CriaaKoBoi IporpaMu
opraHi3my, 1o 3ade3neuye MopQoreHes i OHTOreHETUYHHI PO3BUTOK.

Cenekuis sIK iHTerpaibHa AUCUUIIIIHA Ma€ BPaxOBYBAaTH Pi3HI aCMEKTH T'€HETHYHHUX B3a€EMOJIN Ta
(hi310JI0TIYHMX peaKIlii pOCIHH Ha YMOBH BUpOIyBaHHs. [1if qyac po3poOcHHS IporpaMH CTBOPEH-
HS COPTY 13 3aJlaHUMM T1apaMmeTpaMu (MOAEII COPTY) CeJeKIioHep O0OB’S3KOBO MaE€ BPaxOBYBaTH
€KOJIOT14Hi YMOBHU H0ro MailOyTHBOT0 BUpOILyBaHHS [1-4].

OcraHHIMH pOKaMH SK B IIUTOMY B YKpaiHi, Tak 1 B 30Hi JlicocTelry 30KpeMa, CIIOCTEPIiratoThCs
CYTT€BI BIIXWJICHHS TIOTOJTHUX YMOB BiJl OaraTOpidyHUX 3HAYCHB. P JOCITITHUKIB BiIMIYalOTh TCHIIC-
HIJIO /10 MiJBUILEHHS CEPEeIHbOA000BOI TEMIEpaTypH MOBITPs, 301IbIICHHS aMIUTITYAH KONHUBaHb il
MiHIMAIBHAX Ta MaKCUMaJIbHUX 3HAYCHb MPOTITOM OJHI€ 100U, 3pOCTaHHS KiTbKOCTI MOCYIUINBUX
Ta 1HIIMX HECTIPUATINBUX KIIMAaTHIHHUX SIBUI [5-7]. Bce 11e cyTTEBO BIUIMBAE Ha PICT, PO3BUTOK POC-
JIMH 1 B MACYMKY Ha piBeHb BpoxaiHOCTi. ToMy IUIs TIaHOMIpHOI CeNeKIii HOBUX COPTIB 3 T€HETHY-
HUM 3aXHCTOM BiJ il HECHIPHUITIUBUX A0IOTUYHHUX Ta OIOTHYHHX YMHHUKIB, BAXKIIMBE 3HAYCHHS Ma€
aHaji3 TIAPOTEPMIYHUX YMOB BETeTallli Ta BU3HAYCHHS iX BIIUBY HA PICT, PO3BUTOK 1 IMPOAYKTHBHICTh
pociuH [8, 9].

Meta nocigKeHHs — BU3HAYUTH PIBEHB MPOSBY BPOXKAWHOCTI SYMECHIO SIPOTO 3aJISKHO Bif Tif-
pOTEpMIUYHUX YMOB BereTarliitnoro nepiony y LlearpansaomMy Jlicoctemy Ykpainm.

Marepiaj i MeToguka aociakeHb. [10160B1 JOCTIHKEHHS MPOBOIMIN Y CENEKINIHHIN C1BO3MIHI
MIII y 2004-2016 pp. BinnoBigHO A0 3aradbHONPUHHATHX MeToauk [10-11]. [ns Ginbin TouHOT OmiH-
KM BIUTUBY YMOB POKY Ha T€HOTUIH (PICT, PO3BUTOK POCIHH 1 TeHETUYHY CTIHKICTh 4O abiOTHYHHUX i
O01OTHYHMX YHHHUKIB Y KOHKPETHOTO COPTY), 3aXUCT ITOCIBIB BiJ XBOPOO 1 BUJISTAHHS HE TPOBOIMIIM.
[Iopoky aHami3yBaau YpOKalHICTh i TPUBATICTh OKpEMUX MDK(A3HHX TIEPiOiB BereTallil y 1eB’ ATH
copTiB stumMeHto siporo cenekiii MITT — MuponiBcbkuii 86, Muponicbkuii 92, Lle3ap, Ackonba, Co-
oopuuit, [lepceit, Connenap, FOkaran, Apriit. TpuBanicTs oKpeMux Mik(a3HHX EepioiB BereTarii, ix
TEIUIO- Ta BOJIOT03a0e3eYeHHs, PIBEHb MPOSIBY BPOKAHHOCT], BCTAHOBIIOBAIA BUXOISYH 3 CEPEIHBO-
ro 3HAa4YEHHS y JOCHTi[HKEHUX copTiB. Ha ocHOBI (pakTHUHUX METEOPOSIOTIYHUX JaHWX MHUPOHIBCBHKOI
METeOCTaHIli (ska po3TamroBana Oe3nocepeabo Ot mocnigaux monie MIIT) po3paxoByBanu cepen-
HBOJO0OBY TEMITEpaTypy MOBITPs, CyMHU eheKTHBHUX TeMriepaTyp (t > +5 °C) Ta KUTBKICTh OIaIiB s
OKpeMHuXx Mik¢a3zHUX mepioaiB Bereramii. I'izporepmiuHnii KoedillieHT BH3HAYa M BiAMOBIAHO 10
I''T. CensaunoBa [12]. CTaTHCTUYHHMIA aHai3 OTPUMAaHUX EKCIIEPUMEHTAIBHUX AaHUX MPOBOIMIH 3
BUKOPHCTaHHSM KoMIT foTepHHUX mporpam Excel 2010 1 Statistica 6.0.

OcHOBHI pe3yJabTaTH AOCTiTKeHHA. TeMIepaTypHUil pexXuM BereTallii SIMEHIO Sporo Ipe/cTa-
BJIeHO y Tabmumi 1. HaiiBumi cepenHpr0q000Bi TeMIiepaTypH MOBITPS AK 38 OKPEMUMH MiX(pa3HUMHU
mepiosaMu, Tak i B JIOMY 3a BereTarlito Biamideno y 2013 p. HalimpoxomogHIiIuM mepion Big CXOmiB
no no3piBauHsa O0yB y 2004 p. — 15,5 °C, a mepion Bix ciBOou g0 mo3pianusa y 2008 p. — 12,2 °C. Haii-
01BN po3Max BapilOBaHHS 3a CEPEAHBO000BOIO TEMIIEPATYypOIO MOBITPS BiAMIUEHO Y Mepiof BifJ
ciBOu 10 cxomiB — R=8 °C, nmami mo cnanmatouiii mepiox cxomu-koiocinHg — R=6,0 °C i kojociHHs-
no3piBanHsg — R=4,6 °C. CepenHs 3a pOKH J0CTIKEeHb cyMa eeKTHBHHX TemiepaTyp (t > +5 °C) me-
piony cxonu-mo3piBanHs ckiana 1069,8 °C 3 BapiroBanHsaM Bim 9244 °C y 2004 p. mo 12223 °C
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y 2012 p. Ilepiox Bix ciBOM 10 Ho3piBaHHsA XapaktepusyBasces 1118,7 °C, 3 minimymom 982,2 °C, ma-
kcumyMoM 1265,3 °C, BilIIOBITHO Y Ha3BaHI POKHU.

Tabnuus 1 — TemnepatypHuii pe;xuM noBiTps y Mizk¢a3ui nepionu Bererauii siaMeHIo siporo

. CepennpoioboBa Temneparypa, °C Cyma edekTuBHEX Temieparyp, °C

Pik CCx CxK K Cx/JJ Ca CCx CxK K Cx/J] CA
2004 8,9 13,3 17,7 15,5 13,3 57,8 417,0 5074 9244 982,2
2005 12,6 14,7 18,7 16,7 15,3 68,2 530,2 546,6 1076,8 1145,0
2006 10,0 14,8 20,6 17,7 15,1 49,9 498,8 561,5 1060,3 1110,2
2007 7,2 14,7 20,5 17,6 14,1 38,7 449.8 5118 961,6 1000,3
2008 4,7 12,7 19,3 16,0 12,2 16,0 491,1 559.3 10504 1066,4
2009 9,4 13,9 21,2 17,5 14,8 44,3 532,0 534.8 1066,8 1111,1
2010 9,3 15,6 21,9 18,7 15,6 60,1 591,5 472,17 1064,2 11243
2011 5,9 15,9 19,7 17,8 13,8 41,5 601,5 483,7 1085,2 1126,7
2012 7,7 17,1 21,3 19,2 154 43,0 569,1 653,2 12223 1265,3
2013 12,7 18,7 22,3 20,5 17,9 69,2 588.,6 553,6 11422 12114
2014 8,5 13,0 18,6 15,8 13,3 56,5 5223 584.,6 1106,9 1163,4
2015 5,6 12,9 20,1 16,5 12,9 19,3 488,5 602,7 1091,2 1110,5
2016 11,4 13,9 20,2 17,1 15,2 71,0 445,2 609,7 1054.,9 1125,9
X 8,8 14,7 20,2 17,4 14,5 48,9 5174 5524 1069,8 1118,7
min 4,7 12,7 17,7 15,5 12,2 16,0 417,0 472,7 924,4 982,2
max 12,7 18,7 22,3 20,5 17,9 71,0 601,5 653,2 1222,3 1265,3
R (max-min) 8,0 6,0 4,6 5,0 5,6 55,0 184,5 180,5 2979 283,1

V., % 28,9 12,0 6,7 8,2 10,3 36,0 11,5 9,4 6,8 6,8

Mpumirka: Tyt i gani: CCx — ciBba-cxomu; CxK — cxompu-konocinus; KJ| — xonocinus-mo3piBanus; CxJ| — cxoau-
no3piBannst; CJI — ciBba-mo3piBanHs; X, min, max — cepeiHe, MiHIMalbHe i MaKCHMasbHEe 3HAYCHHsI, BiamoBinHO; R(max-
min) — po3max BapitoBanHs; V,% — koedilieHT Bapiarii.

Cepenns 3a pOKH JTOCIIKEHB KUTBKICTh OTIAIB Y TIEPiof CXOIU-T03piBaHHs cTaHoBmia 189,3 MM,
Bif ciBOM 110 no3piBanHs — 201,3 mm (tabn. 2). Haii0inbie omaiB Bix ciBOM 10 cxoxiB Bunaio y 2012 p. —
30,5 mm, Harimenme y 2013 p. — 0,3 mm. Haif3BonoxkeHnimum nepiog cxoau-kosaocinas 0yB y 2014 p. —
166,9 MM, manimocynummBimuM y 2011 p. — 23,1 MM. HaroMmicTs y mepioa KOJOCIHHS-IO3PiBaHHS
y 2011 p. Bunaso HaibOuTbme omanmiB — 217,7 MmM. HaliMeHma iX KiUTBKICTh y TIEH mepioa BiaMideHa
y 2013 p. — 41,4 mm. B ninomy HailO1IbII 3BOIOKEHIM 33 POKH JOCHiKeHb OyB 2014 p., Haltnocym-
nuBimumu — 2007 12013 pp.

Tabmuns 2 — KinskicTs onaais i rinporepmiunnii koedinient y mixkda3sni nepionn Bereranii ssuMeHIo siporo

) Kinbkicts onazis, MM Tigporepmiunuii KoedinieHT
Pix CCx CxK KJI Cx/Jl cl CxK KJI Cx/Jl
2004 20,1 51,0 121,7 172,7 192,8 0,84 1,72 1,32
2005 5,6 125,7 79,0 204,8 210,3 1,65 1,06 1,36
2006 0,8 129,3 98,0 227,3 228,1 1,75 1,32 1,54
2007 5,6 36,1 84,1 120,1 125,7 0,62 1,24 0,95
2008 18,3 155,5 93,2 2487 266,9 2,20 1,24 1,70
2009 0,3 55,1 76,2 131,3 131,6 0,79 1,09 0,94
2010 8,4 94,7 79,3 174,0 182,4 1,06 1,29 1,16
2011 19,8 23,1 217,7 240,8 260,6 0,29 3,36 1,67
2012 30,5 50,8 75,4 126,2 156,7 0,63 0,88 0,76
2013 0,3 82,0 41,4 123,4 123,7 1,02 0,58 0,81
2014 7,4 166,9 116,1 283,0 290,3 1,84 1,45 1,63
2015 28,2 89,2 112,3 201,4 229,6 0,95 1,40 1,19
2016 9,4 127,0 80,5 207,5 216,9 2,00 0,99 1,44
X 11,9 91,3 98,1 189,3 201,2 1,20 1,36 1,27
Min 0,3 23,1 41,4 120,1 123,7 0,29 0,58 0,76
Max 30,5 166,9 217,7 283,0 290,3 2,20 3,36 1,70
R (max-min) 30,2 143,8 176,3 162,9 166,7 1,90 2,78 0,94
V,% 87,2 51,1 42,5 28,2 274 50,8 48,9 25,8

VY mepion cxomu-konocinusa cmibHa nocyxa (I'TK < 0,5) Bimmiuena y 2011 p. (ta6a. 2) — I'TK =
0,29, mocymumsi ymoBu cnioctepiramm (I'TK = 0,5-0,7) y 2007 1 2012 pp. — 'TK=0,62-0,63, Hegocra-
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THIM 3BOJIOXKeHHsM XapakrepusyBanuch (I'TK = 0,7-1,0) 2004, 2009, 2015 pp. — I'TK = 0,8-1,0. doc-
tatHe 3BonoxkenHs (I'TK = 1,0-1,5) y ueii nepiox Bigmiueno B 2010 i 2013 pp. — I'TK = 1,02 i 1,06,
BIIMTOBITHO. Y IT'ATH POKaX YMOBH XapaKTEPHU3YBAIWCh K HaimwmIikose 3BosokeHHs (I'TK > 1,5) —
I'TK = 1,65-2,20.

VY mepion KonocCiHHSA-A03piBaHHs mocynuinBi ymoBu Oynu y 2013 p. — I'TK = 0,58, nenocratne
3BosioxkeHHs y 2012 Ta 2016 pp. — I'TK = 0,88-0,99. NocratHe 3Bonoxenna manu B 2005, 2007, 2008,
2009, 2010, 2014, 2015 pp. — I'TK = 1,06-1,45. HagmumikoM Bojoru XapaktepusyBaiauch 2004 i
2011 pp. - I'TK = 1,72-3,36.

Bin cxoziB 10 mo3piBaHHS HEAOCTaTHE 3BOJIOXKEeHHS BimMmiuero B 2007, 2009, 2012, 2013 pp. - ['TK =
0,76-0,95. HocrarHiM 3BOJIOKEHHAM Xapaktepusysairch 2004, 2005, 2010, 2015, 2016 pp. — ['TK =
1,16-1,44. Hagmipae 3Bonoxkerns 0ymo B 2006, 2008, 2011, 2014, 2016 pp. — I'TK = 1,54-1,70.

Bzaemogis npoaykTiB mudepeHiianbHOi aKTHBHOCTI TEHIB B OHTOT'€HE31 MPOSIBISIETHCS B IEBHUX MOP-
(oreHeTnyHNX eeKTax, sk TO MOP(OIOTiyHI, (i310J0TIUHI O3HAKH 1 €IEMEHTapHi aJalTHBHI peaklii, 1o
€ eTaraMy B JIAHITIOTY CIIAIKOBOI peaji3allii TeHOTHUITY 1, B pe3yiIbTaTi, BUPKEHI B KUTbKICHUX 1 SKICHUX
O3HaKax, cneuu(iYHIX 7151 KOHKPETHOI LUTICHOI CUCTEMH. Y MOBH BEreTallii OKpeMHX POKiB CIIPHYMHIOBA-
JIM 3HAYHE BapilOBaHHs TPUBAIOCTI Mi>k(a3HMX MepiofliB Bereramii suMeHto (Tabim. 3).

CepenHst TpUBAICTh TEepioxy Bix ciBOM A0 TosiBH cxoxiB ckiama 13,4 mi6. HavmBuami cxomau
(9 1i6) orpumanu y 2009 ta 2013 pp. Haiinosmie ix ouikyBanu y 2011 p. — 23 moou. I[IpoTsKHICTD Iie-
piofly CXOIU-KOJIOCIHHS Y cepelHboMY ckiana 53,8 i, 3 BapiroBanHsM Bix 43 ni6 y 2013 p. no 64 ni6
y 2008 Ta 2014 pp. Cepenne 3Ha4CHHS TIEPioTy KOJIOCIHHI-TO3piBaHHA CTaHOBIWIO 36,7 1i6. HalTpu-
BaJIIITUM 9acoM (hopMyBaHHS, HATMBY Ta MO3piBaHHA 3e¢pHiBKHU Bim3HaumBcs 2014 p. — 43 nobwu, Hali-
kopotum 2010 p. — 28 nib.

Tabmu 3 — TpuBadicTh okpeMux Mizk(a3HHX mepioaiB Bereramii sUMeHIO IPOro

Pix TpuBanicts nepiofis, aid
CCx CxK KA CxJ1 ca
2004 15 50 40 90 105
2005 9 54 40 94 103
2006 10 51 36 87 97
2007 17 46 33 79 96
2008 15 64 39 103 118
2009 10 60 33 93 103
2010 14 56 28 84 98
2011 23 55 33 88 111
2012 13 47 40 87 100
2013 9 43 32 75 84
2014 15 64 43 107 122
2015 13 60 40 100 113
2016 11 50 40 90 101
X 13,4 53,8 36,7 90,5 103,9
min 9,0 43,0 28,0 75,0 84,0
max 23,0 64,0 43,0 107,0 122,0
R(max-min) 14,0 21,0 15,0 32,0 38,0
r -0,45 0,28 0,73 0,57 0,34

[MpumiTka: r — KoediuieHT Kopessiiii TpUBaaocTi Mixkpa3HUX NEepioiB 3 ypoXKaiHICTIO.

CepenHs TpUBAJIICTh MEPiOAy CXOIU-M03piBanHs cTtaHoBmiIa 90,5 ai6. PizHuns 3a pokamu ckiana
32 nobwu 3 makcumymoM y 2014 p. — 107 nib, minimymom y 2013 p. — 75 ni6. BapitoBanHs TpuBajocTi
NepioAy BiJl CIBOM 10 J03piBaHHS OyJIO0 II¢ BIAUyTHIINM — 38 110 3 KpalHIMHU 3HAYEHHAMH Y IIi K PO-
ki — 122 1 84 110, BIAIOBIAHO.

3aTpuMKa CXO[iB Majla HETATUBHUM 3B'SI30K 3 ypoxkaiHicTio (1 = -0,45). BogHouac TpuBanima Berera-
ITisT BiJ CXOJIIB JIO JO3PiBaHHS MO3UTHBHO KOPENIOBaja 3 ypoxkaitHicTio. KoedirieHT kKopesiii 11 mepio-
Iy CXOaM-mo3piBaHHs ctaHoBuB r = 0,57, ciBOa-mgo3piBanusa — r = 0,34. HalTicHIIINIA 3B'130K OCTAHHBOT
BIZIMIYEHO 3 TPUBATICTIO Mepiomy KomociHHs-no3piBaHHs (r = 0,73). Takum YMHOM CKOpOYEHHS ILIOTO
TIEpio Ty TIEPIIT 3a BCEe BHACIIIOK IMiABUIIICHUX TEMIIEPATyP HETATUBHO TIO3HAYAIOCH Ha YPOXKAHHOCTI.

IlinBuimeHHs CcepeaHbOA000BOT TeMIIEpaTypyu TOBITPSI CIPUYMHIOBAJIO CKOPOUYEHHS TPHUBAIIOCTI
OKpEeMHUX TIepioJIiB Ta Bererallii B oMy (r=-0,40 — -0,72) (tadin. 4). HatomicTh KiIBKICTh OTa/IiB IO~
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3UTHBHO KOPEJIOBAJIa 3 MOMOBKEHHM IepioAy Bererartii i 1i ckiramoBux — r = 0,45-0,81, 3a BUHATKOM
nepiony konocinHs-mo3piBanHs — r = 0,07. Lle cBimunTh NMpo CUIBHIMIMN BILTHMB HA MPOXOJKEHHS J1a-

HOTO TIEpioy caMme TeMIrepaTypu noBitps (r = -0,68).

Tabmus 4 — Kopeasinis rinporepmivHnX noka3HHKiB 3 TpuBaicTIo MixkgasHux nepioais Bereranii, 2004-2016 pp.

) o MibkdasHi nepioau Bereramnii
TigporepMiuHi HOKa3HUKH CCx CxK K11 Cxl o
CepennapotoboBa Temneparypa, °C -0,72 -0,72 -0,68 -0,40 -0,64
KinpkicTs onagis, MM 0,45 0,48 0,07 0,72 0,81
TigpoTepmiunuii KoedilieHT - 0,37 0,35 0,60 -

dopMyBaHHS ypoKaro — CKJIalHe 0araToCTyMiHYacTe SBUILE, B IKOMY Oepe y4acTb 0arato 3aJieKHUX
OJIMH Bil OJJHOTO TEHETUYHO JICTEPMIHOBAHHUX IIPOLIECIB HA BCIX €Tanax OpraHoreHe3y, M0 3HaXOAATHCS
i €0 KOMIUICKCY 30BHINTHIX (pakTopiB. TOMy YMOBH POKY CYTTEBO TO3HAUWINCH HA PiBHI HPOSBY
BpOXKalHOCTI AociKeHux coptis (puc. 1). Tak, cepenHs BpoxaiHICTh 3a 13 poKiB y JOCTIKEHUX COPTIiB
STIMEHIO siporo cknana 4,67 t/ra. Po3max BapitoBaHHs 11 piBHS posiBy cTaHOBUB 4,40 T/Ta, 3 MAKCUMYMOM
y 2015 p. — 6,92 1/ra, minimymom y 2007 p. — 2,52 1/ra (puc.1l). Hu3pKkuii piBeHb BPOKAWHOCTI, OKPIM
OCTaHHBOTO, copTu chopmyBau Takok B 2010 p. — 2,87 1/ra, 2011 p. — 2,93 1/ra, 2013 p. — 3,19 T/ra.

BcranoBneHo nomipHUiA B’ eMHHH 3B'SI30K YPOXKaltHOCTI 1 cepeAHbo1000BO1 TeMIiepaTypu HOBITps y
Mixkdazni nepioau Bererarii (r = -0,32 — -0,49), 3a BUHATKOM Tiepiofy Bij ciBOU 10 cxomis (r = 0,03).

YpokaiHICTb 1 KUTBKICTh OTIAIiB MaJIF TTOMIPHHIA TTO3UTUBHIHN 3B'SI130K Yy Tiepioan ciBoa-cxomu (r = 0,41),
cxoau-kosocinus (r = 0,33). CnaOkwii 3B'130K BijiMiueHO IS Tiepiony ciBOa-mo3piBanHs (r = 0,26) Ta
cxonu-go3piBanaa (r = 0,19). Hnsg mepioly KOJIOCIHHS-IO3piBaHHS BiIMIY€HO HaBiTh CIaOKWit
BiJ’ eMHHI 3B's130K (r = - 0,13).
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Puc. 1. YpoukaiiHicTb SYMEHIO SIPOT0 3AJ1€5KHO Bi/l POKY BUPOLLYBAaHHS.

BincyTHicTh CHIIBHOI KOpeJsilii MEepeKOHIMBO JTOBOAUTH 3HAUYLIICTh HE JIMIIE KiTBKOCTI OMasiB
(sx1 ampiopi € BU3HAYAIBHIM METCOUYNHHUKOM POCTY 1 PO3BUTKY POCIIHH), a 1 iX pIBHOMIPHOTO PO3IO-
ITy TPOTATOM BCi€l BereTarlii, OCKIJIbKH JIIMIT BOJIOT03a0€31eUeHHs y MOINepenHii nepioa, abo Ha-
BIIaKW, Y HACTYIHUH IicCIsl MOCYXH, HE MOXKEe OYTH HMOBHICTIO KOMIIEHCOBAaHUI pociuHamMu At Gop-

15



Arpobionoris, 2’2016

MyBaHHS Bposkaro. J[o TOoro »x HagMipHa KITBKICTh OTaziB (OCOOIMBO 3IMBOBOTO XapaKTEPy) Bi KOJIO-
CIHHS JI0 TO3PiBaHHS MOXKE MPOBOKYBATH BUJISITAHHS TOCIBIB SYMEHIO, 1[0 TAKOX MPU3BOJUTH JIO BiJl-
YyTHOTO HEe000PY BPOXKAL0.

Haounwuit npuknan mpomy 2011 1 2012 pp. Iepmmuit (2011 p.) xapakTepu3yBaBcsl CHIIBHOIO MOCY-
XOK y Tepiof cxoau-konocinus (cyma onaxaiB — 23,1 mm, I'TK = 0,29), HatromicTh HaAMipHUMH OTa-
JlaMu 'y Tiepiof konociHHsA-no3piBanHs (217,7 MM, I'TK = 3,36), siki IepeBUIITIIN HABITh CEPEIHIO 1X
cymy 3a Bcro Bererarito y 2004-2013 pp. B mimomy cyma omamiB 3a mepiof ciBOa-m1o3piBaHHS CKirajia
260,6 MM, a I'TK 3a nepiog cxoam-mgo3piBanus — 1,67 (HagmipHe 3BoTokeHH). CepeaHs BpOKanHICTh
y oMy poui — 2,93 1/ra.

Hpyruit (2012 p.) maB y 2,5 pasu 6ibire onafiB Big ciBOu 1o cxomis (30,5 MM), olHAK HUKIY iX
KUIBKICTD B cepefHboi 3a 13 pokiB B yci HacTymHi Mixk(dasHi nepioau. Ile BIVIMHYJIO i HA MOKa3HUK
I'TK: cxomu-konocinasg — ['TK = 0,63 (mocynuimuei yMoBH), konocinHsa-no3piBannas — [ TK = 0,88 (ae-
JIOCTaTHE 3BOJIOKEHHS), CXOAH-A03piBaHHs — 0,76 (HemocTaTHE 3BONOXKEHHsT). OHAK 32 paXyHOK PiB-
HOMIPHHX 1 IPYKHIX CXOJIB Ta PiBHOMIPHIIIIOr0 PO3IOAUTY, X049a ¥ MEHIIOI KiTBKOCTI OIaIiB, Ypo-
KalHicTh ckiana 5,59 1/ra. PizHuis BposkaiiHOCTI Mixk pokamu — 2,26 1/Ta.

Tabmuus 5 — Kopeasinis rizporepMiuanx nokasHukis y miskgasHi nepiogu Bererauii 3 ypo:kaiiHicTIO SUMEHIO SIpOro,
2004-2016 pp.

Tiporepwiusi noxasmmKn MikdasHi nepioan Bereraril
CCx CxK K] Cx/] CJII
Cepennpono6oBa TeMneparypa, °C -0,03 -0,49 -0,36 -0,47 -0,32
KinpkicTb omajuiB, MM 0,41 0,33 -0,13 0,19 0,26
ligpotepmiunauii KoedimieHT - 0,37 -0,27 0,12 -

BucnoBku. BcraHoBNeHO 3HaYHE BapilOBaHH MApaMeTpiB TiAPOTEPMIYHOTO PEKUMY BereTawil sraMe-
Hio siporo 2004-2016 pp. y neHTpansHii 9acturi Jlicocteny YKpaid, o 3yMOBITIOBAJIO 3MIHY TPHUBAJIOCTI
TIPOXOKECHHS €TalliB OpraHOTeHEe3Y 1 PIBHS MPOSBY BPOXKANHOCTI sSTAMEHIO siporo (2,52-6,92 1/ra).

HaiixapaktepHimum nposiBoM Aii HECHIPUATIMBUX aOiOTMYHUX YWHHMKIB BIIPOAOBXK BereTamii €
MiIBHIICHI TEMIIEPAaTyPH MOBITPs Ta HEPIBHOMIPHICTh BUMAJaHHA onaiiB. BinmiueHi oco6nuBocTi no-
TFOJIHUX YMOB CJIiJi BpaXOBYBAaTH 3a PO3POOKH CENICKIIHHUX IpOrpaM Ha aJalTHBHICTb.
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YpoxkaiiHOCTh s'YMeHs1 SIPOBOT0 B 3aBHCHMOCTH OT THAPOTEPMHYECKHX YCJIOBMil BereTallMOHHOrO NepHoia B
IenTpanbHoii JlecocTtenn YKpanHbl

B.H. I'yn3zenko, C.I1. BacuibkoBckuii

[IpuBeneHs! pe3yynbTaThl OLECHKU BIMAHUS TUIpoTepMudeckux yenosuii 2004-2016 1r. Ha MPOJOIDKUTENBHOCTh BETETAlUK U
yporKkaitHOCTB sTaMeHs sipoBoro B LleHTpansHoit JlecocTerm Yikpaunsl. YcraHOBIEHa 3aBUCHMOCTD TPOJIOJDKHTEIIBHOCTH MeK(as-
HBIX HEPUOJOB BEreTaluy Kak CO CPeJHECYTOYHOM Temmeparypod Bozayxa (r = -0,40 — -0,72), Tak ¥ KOJIMYECTBOM OCaIKOB
(r = 0,40-0,81), 3a ucKIIrOYEHHEM IIEPUOJA KOJIOIICHUE-CO3PEBAHUE, KOTOPBIM MPEUMYILIECTBCHHO KOPPEKTUPOBAJICS TOJIBKO TEM-
HiepaTypHEIM pexxuMoM (r = -0,68). YpoxaifHOCTh MOJIOKHUTEIFHO KOPPENIpoBaiia ¢ IPOJIOJDKUTENIBHOCTEIO IIEPHOA OT BCXOJIOB
1o cozpeBanus (r = 0,57) 1 0COOEHHO C ATUTENBHOCTBIO MEpHOia KololleHue-cozpeBanue (r = 0,73).

VYpokallHOCTh M cpeHeCyTOUYHas TeMIepaTypa BO3ayXa HMEIH OTpULATeNbHyIo CB3b (1 = -0,32 — -0,49). Xapakrep Ko-
ppensiuu BIarooOecnedeH s U yposkaHHOCTH CBHIETEIbCTBYET O BaKHOCTH HE TONBKO KOJNMYECTBA, a U PACIPEAENeHUsS
0CaJIKOB Ha MPOTSHKEHUU BCEH BereTalum.

Hamnbonee xapakTepHBIM MPOSIBICHHEM HEOIArONPHATHBIX A0MOTHYECKHX (PAaKTOPOB IO BETETAIMHU SUMEHS SPOBOTO B
LenTpansHoit Jlecoctenn YKpanHbI, KOTOPBIE BHI3BIBAIOT BapHAIUIO IIPOJODKUTEIILHOCTH MEK(a3HbIX IIEPHOTOB U YPOBHS
ypoxaitnoct (2,52-6,92 T/ra), ABIAI0TCS HEPAaBHOMEPHOCT OCAIKOB U IOBHIIIEHHBIC TEMIIEPaTyphl BO3IyXa.

OTH 0cOOEHHOCTH IHPOTEPMUIECKOTO PEXUMA CIEAYET YIUTHIBATh IIPU pa3paboTKe CeIEKIIMOHHBIX IPOrpaMM Ha aja-
HNTHBHOCTb.

KnroueBble ci10Ba: stuMeHb SIPOBOH, ypOsKaHHOCTb, BETETAIIMOHHBIN MEPHOJ, OCAIKHU, TEMIIEpATypa BO3AyXa, THAPOTeE-
pMuueckuii koadduureHT, cyma 3pHEeKTUBHBIX TEMIIEpaTyp, KOPPEIALusL.

Spring barley yielding capacity depending on hydrothermal conditions of cropping season in the Central Forest-
steppe of Ukraine

V. Gudzenko, S. Vasylkivsky

Plant breeding as integral discipline must consider various aspects of genetic interactions and physiological plant re-
sponses to growing conditions. When creating new varieties purposefully as genetically protected from unfavourable abiotic
and biotic factors, the analysis of hydrothermal conditions of vegetation and determination of their impact on plant growth,
development, and productivity under specific environmental conditions are of great importance.

The research was aimed to determining the level of expression of spring barley yielding capacity depending on rainfed
environments and thermal conditions of cropping season in the Central Forest-steppe of Ukraine.

Under environments of the V.M. Remeslo Myronivka Institute of Wheat of NAAS by long-term studies (2004-2016) with nine
spring barley varieties it was ascertained significant changes in meteorological resources provision during vegetation. In particular,
rainfall on average for 13 years from sowing date to maturation was 201.2 mm with a range of 123.7 mm in 2013 to 290.3 mm in
2014. Range of variation in mean daily air temperature by years in interphase periods was 4,6-8,0 °C. It was marked significant im-
pact of weather conditions on the duration of both individual interphase periods and vegetation in general. Varying period from sow-
ing date to maturation among years was 38 days, from emergence date to maturation was 32 days. As a result, it affected the level of
expression of yielding capacity (from 2.52 to 6.92 t/ha) by year for the set of varieties studied.

Increase of mean daily air temperature have caused some reduction in the duration of individual periods and vegetation
in general (r = -0.40 — -0.72). Instead of it, precipitation positively correlated with the extension of cropping season and its
components (r = 0.45-0.81), except "heading-maturation" period (r = 0.07). This indicates that it is the air temperature that
exercised stronger influence on the course of this period (r = -0.68).

Delay in emergence had a negative correlation with yielding capacity (r = -0.45). However, longer vegetation from
emergence date to maturation positively correlated with yielding capacity. The correlation coefficient for "emergence-
maturation" period was r = 0.57, for "sowing-maturation" period r = 0.34. The closest relationship was noted between yield-
ing capacity and duration of "heading-maturation" period (r = 0.73). Thus the reduction of this period primarily as a result of
high temperatures negatively affected the yielding capacity.
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Moderate negative relationship between yielding capacity and mean daily air temperature in the interphase periods of
vegetation was established (r = -0.32 — -0.49), except for the period from sowing date to emergence (r = 0.03).

Between yielding capacity and rainfall it was noted moderate positive relationship during periods "sowing-emergence"
(r = 0.41) and "emergence-heading" (r = 0.33). Weak relationship was observed for "heading-maturation" period (r = 0.26)
and "emergence-maturation” period (r = 0.19). For "heading-maturation" period it was noted even weak negative relationship
(r = -0.13). The character of correlation between rainfed environments and yielding capacity indicates the importance of not
only the sum, but also the even distribution of rainfall during cropping season. Since limit of rainfed environments in the
prior period, or on the contrary, following the drought can not be fully compensated by plants to produce yield. In addition,
excessive rainfall (especially storm nature) from heading to maturity can provoke lodging barley crops, thus also leading to
appreciable drop in yield of the crop.

Thus, uneven rainfall and increased air temperatures are the most characteristic expression of unfavourable abiotic fac-
tors during spring barley cropping season in the Central Forest-steppe of Ukraine, which cause varying duration of interphase
periods and level of yielding capacity. The defined features of hydrothermal regime should be considered when elaborating
breeding programs for adaptability.

Key words: spring barley, yielding capacity, cropping season, precipitation, air temperature, hydrothermal coefficient,
sum of effective temperatures, correlation.
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SIK IOIOJATHU 3ATSIKHY PELECIIO B CEJIEKIIIT

HaBenenuit anaini3 BImBy enadiqaux (pakTopiB Ha CeNeKNiiHMI Mponec psay ciTbChKOTOCHOAAPCHKHUX KYIbTYp, OB'S-
3aHUH 31 3MIHOIO MiCIS IPOBEAEHHS TOCHTIIKEHb.

VY Xoxi eBOMIOLIMHOTO Ipouecy Ta MPHPOAHOr0 X00OpY MOCTIIHO HApOIIyBadach MPOAYKTHBHICTH POCIHH, 3aBISKH
ajanrauii 10 yMOB 30BHILIHBOTO cepeqoBHiia. B mporeci Takoi aganTarii 0coOIHBY POJib BiZirpae B3aEMO/Iist MiXK POCIHHOIO
1 IpyHTOM.

V pesysbrari 6araTopiyHUX CHOCTEPEKEHb Ha MPUKIai BionepkiBebKoi JOCIIIHO-CeNeKiHOT CTaHIil BCTAHOBIICHO,
110 MePEeHeCeHHs JOCIIHKEHb Ha 1HIII JUISTHKY MO3UTHBHO BIUIMHYJIO HA PE3yJIbTaTH CENEKIii BUKH sApOi, HOMIIUIOIAHIX OY-
PSIKIB I[yKPOBHX, OHOHACIHHHUX OYPSKIiB I[yKPOBHX Ta MINECHUI 03UMO].

KurodoBi cioBa: npuponnuii 106ip, Oypsiky IIyKpOBi, BUKa SIpa, NIISHULS 03UMA.

ITocTanoBKka mpodJieMHu. B X011 €BOIOMIHOTO TPOIECY Ta MPHUPOJTHOTO T0OO0PY MOCTIHHO Ha-
poryBaiack MPOAYKTHBHICTh POCIIHH, 3aBISKH agamTallii 10 yMOB HaBKOJIHMIIIHBOTO cepemoBuiia [1].
B mponeci Takoi aganrarii ocoOIUBY POJIb BiAirpae B3a€MOIisl MiXK POCIHHOIO i IPYHTOM.

3a 6urem Hidk 90-piuamii mepion GyHKITIOHYBaHHS bijonepkiBChKO1 JOCIITHO-CENEKITIHHOT CTaHITi1
MicCIIe TPOBEACHHS JOCTIKEHD 13 CENIEKINl OKPEMHUX CUTbCHKOTOCTIONAPCHKUX KYJIBTYpP 3MiHIOBAJIOCH
BiJl IBOX JI0 YOTHPBOX pa3iB. Tak, mo BUL sApiii BOHO 3MiHIOBAJIIOCH YOTHPH Pa3H, OypsAKax MyKPOBHUX —
TpH, 03UMIH MINEHHUIN — J1Ba. BiJMOBIIHO 1€ 1aj0 MOXIJIMBICTh TIPOaHai3yBaTH BILTUB TaKOTO TEpe-
MIIIIEHHS Ha Pe3yJbTaTH CENEKITii.

Brponosx TpuBajoro yacy OCHOBHOIO 0a3010 i3 ceiekuii OypsKiB IyKpOBHX, MIIEHHII O3UMO] i
3epHO0000BUX KyNbTyp OyB Bimmiunok Onekcanmpis. Y 3B’s3Ky 3 PO3IIMPEHHAM MAacCIITa0iB JOCIi-
JDKEHB, TIEPII 32 BCE 13 CENIEKINii OTHOHACIHHMX Ta MOMIIUIOITHUX OYpSKiB YKPOBUX, ICHYIOUA 3EMEITb-
Ha JUISHKa HE BIAMOBia1a BUMOIaM.

V¥ 60- 1 70-x pokax XX CTONITTS MPOBOANIOCH 3HAYHE HAPOILIYBaHHS MaTepiaIbHO-TEXHIUYHOI 0a3u
HAyKOBUX YCTAHOB, B TOMY YHCHI 1 32 PaxyHOK IPHEIHAHHS 3€MEJIbHUX MAcUBIB. TakuM 4MHOM 10
BbinonepkiBepkoi JICC B 1965 pori 6yno mpuemnano 900 ra 3zemens (Bimaiutok JleHiHchke), a B
1975 poui, K KOMIIEHCALiIO 3a Mepeady 3eMelb cTaHuii mix OyIiBHUITBO LIMHHOTO KOMOiHaTy, Oi-
aeme 3000 ra B paiioni cena Mana Binsmanka. Ilpu npomy BingineHHs Onexcanapis 3aJHILanoch
6azoBuM 10 1990 poky.

Ha Bignminky Jlenincpke na miomi 100 ra Oyna HapizaHa AeCATHIIJIbHA HayKOBa CIBO3MiHA LIS
NPOBENIEHHS JOCIIIKEHb 13 CEJIEKLIT MO0 THUX OYPSKIB IyKPOBUX, BUKH SIPOi Ta TOPOXY.

© Cunopuyk B.I, I'1eBacbknii B.I., 2016.
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HaiiGinem mockoHAIMM OY10 OCBOEHHSI 3eMENbHOI AUISHKY Bimiyky CenekmiiiHe cena Mana Bi-
JbIIAHKa. 3TiAHO 3 MPOEKTOM, po3po0JIeHOro CHiBpoOITHHKAaMH Bcecolo3HOro HaykoBO-IOCTiIHOTO
IHCTUTYTY ITyKPOBHUX OYypsKiB, IMepeadadaniochk: 3aKiajKka HOBOTO CTAI[iOHAPHOTO JOCTIAY Ta Hapi3Ka
JOTHPHOX HAYKOBHX CIBO3MIiH, B TOMY YHCII IIJISl CEJEKINlT MOMIUIOIAHIX OypsKIB IIYKPOBHUX OKpeMa
BOCHMMUITJIEHA CiBO3MiHA 3 omiero moiist 10 ra, Ta okpema JECATUIIbHA CiBO3MiHA ILIOUICIO TOJIS
10 ra mys cenekuii oqHOHACIHHUX OypsIKiB IyKPOBUX, BUKH SIPOT i MIIEHHI 03UMO].

Y 2010 pomi Ha 3acizaHHi HAYKOBO-TEXHIYHOI paau biToepKiBChbKOT JOCIITHO-CENEKITIHHOT CTaH-
uii Cugopuyk B.1. Brepie m1omoBiB mpo BILIKB egadidHuX (aKTOPiB Ha CENEKIIHHUN MPOLEC Y BUKH
sIpoi, TIOB'I3aHUH 31 3MIHOIO MiCIIS POBEICHHS JOCTIKeHb. B X011 00TOBOPEHHS TOTIOBI i BUSBHIIO-
Cs1, IO TIEPEHECEHH JOCTIHKCHD Ha 1HIII IUITHKY MTO3UTHBHO BIIMHYJIO HA PE3yIbTaTH CENEKITi Mo-
JHIIIOTTHUX OYPSIKiB MYKPOBUX, OJHOHACIHHUX OYPSKIB IYKPOBUX Ta IMIIEHUII 03UMOT.

AHaJi3 ocTaHHIX JoCTiKeHb i mydaikanii. Bimomuii reneTnk N.A. Pamonopt B psani myGiika-
LIl PO3KPUB aKTyaJbHE MHUTaHHA 100 3HAUYEHHs MPUPOAHOTO A000pYy B celeKuiiHoMy mpoueci [2].
Crig BpaxoByBaTH BHHATKOBY 3[aTHICTh MPHPOAHOTO N00OPY SK JAHKH aJanTHBHOI celekii 0e3mo-
MUHJIKOBO BiZIOMpaTH cepell MOKIMBUX MyTalliil 000B'A3K0BO Kpaiui. B mepenmosi mokTopa Giomoriu-
uux Hayk O.I. Cpoesoi [3], 10 BunaHHs BUGpaHuX mpaib M.A. Panonopra 3a3Hauaerses: «M.A. Pa-
TTONIOPT HAYKOBO OOTPYHTOBYE HEOOXITHOCTI BBEACHHS MPHUPOTHOTO JO0OOPY SK KOMIIOHCHTY CEJIEK-
IIHHOT POOOTH JJIS IMiABUINCHHS IMPUPOTHOTO IMYHITETY B KYJBTYPHHX POCIIHH 1 BiATOBIIHO ITiJTBH-
LICHHS 1X CTIHKOCTI 10 HECTIPUSITIAMBUX IPYHTOBHX 1 OTOJHUX YMOBY.

[Ipupoguuit mobip — 1me 6e3nepepBHE ABUIIE, IKE CIIOCTEPIra€THCS 3a B3aEMO/IIi POCIHH 13 HaBKO-
numHIM cepenoButieM [4]. IIpote, mo 3abe3nednTs MPUPOTHUN A00ip, KOIW HA TISHIN, € MPOBO-
JIUTHCS CeJeKIiliHa po0oTa, IPYHT Ma€ MiJBUILEHY KHUCIOTHICTb, 00 HU3BKUI BMICT KPUTHYHO BaX-
JIMBUX JUIS TIEBHOTO BHIY POCIHMH MIKpOETEMEHTiB, a0 AUIAHKA 3acMiueHa 37iCHUMHU Oyp’sSHaMH TOLIO.
B pesynbTati, Mu BizOepeMo I€HOTHITH CTIHKI 10 TAKOTO CEPEIOBHUIIIA.

['pyHTOBUII KOMILIEKC BHKOHYE POJIb CBOEPIIHOTO «OiOJOTIYHOIO CHUTa», MOKH BiH HE 3a3HaB
BIUIMBY aHTPONOTIeHHUX (HaKTOpPiB, BiIOYBAETHCS BiCIB MaJOMPOAYKTUBHUX TCHOTHIIIB 1 3aJIUILAIOTH-
Cs1 Ha TIOBEPXHI HAWOUIBII KUTTE3AATHI 1 IPOAYKTUBHI. B iHIIOMY pasi mix Jai€l0 aHTPOIIOTCHHUX Ta
IHIIMX (AKTOPIB HA MOBEPXHIO MiTIAMAOTHCS SK BHCOKOIPOMYKTHBHI Tak 1 MaJIONPOMYKTHBHI abo
TOJICPAaHTHI TEHOTHIIH, 110 BKpal YCKJIAAHIOE POOOTY cesekuionepa. ToMy cenekuiiiHa AUISHKA 1 Ipy-
HTOBHH KOMIUIEKC MAOTh BI/IIOBIJIaTH IEBHUM KPUTEPISAM 1 XapaKTCPUCTHKAM.

Bigommii cenekiionep C.®. Kosans [S5] Big3navae: «[lomunka y BuOOpi JUISTHKY 3a370a€Tiab 1Me-
penpikae HeBAayy ceJeKLiOHepa i He MoKe OyTH BUIPABJICHA )KOAHUMH TEOPETUYHUMH 1 MaTeMaTHY-
HUMH NpUIlOMaMu».

I3 iporo muTaHHA OyJa mpoaHaizoBaHa pizHa iHpopMalis [6, 7, 8] a Takox 3 OQIIIHHAX JKe-
pen, a came: naHux Jlep>kaBHOI CITy>)KOM 3 OXOPOHHU TpaB Ha COPTH POCIHH, MPO Mepeaady CopTy Ha
Jep>KaBHE COPTOBHIPOOYBaHHSA Ta MPUCBOEHHA HOMY PEECTPaLiifHOTO HOMEpPA, Ta POKY BKIIOYECHHS
HWOTO IO CIUCKY NMPUAATHHUX IS TOMUPEHHS B YKpaiHi. [HmmM mkepenoM € myOumikaiiii HayKOBIIiB
BinomepkiBchbKO1 AOCTIAHO-CENEKITIHHOT CTaHIll B TPUHAAISATOMY IOBUICHHOMY 30ipHHKY HAYKOBHX
npaus 3 Haroau 90-piuus 3acHyBaHHsI [HCTUTYTY LIyKpOBUX OYPSIKiB.

Mera gociimkenb. AHaNI3 BIUMBY efadivHuX (AKTOPIB HA CEICKIIIHUIA MPOIIeC PAAY CUTBCHKO-
TOCTIONAPCHKUX KYJIBTYP, TTOB'SI3aHUH 31 3MIHOIO MiCIISI IPOBEACHHS JTOCITIIKEHb.

Marepiaa Ta MeToguka aocjaigxeHb. BuueHHs BBy enadidaux (akTopiB Ha cesekUidnHUN
MpOIIeC PALY CLIBCBKOTOCIOAAPCHKUX KYIBTYP, MOB'SI3aHUMA 31 3MiHOIO MICIISl POBEACHHS TOCITIKEHb
MIPOBOIMIN Ha binomepkiBChKil MOCIITHO-CENEKIMiiHIA cTaHMii mpoTsaroM 50 pokiB. CrocTepekeHHs
BEJIN 332 TAKUMH KyJIbTYPaMH K BUKA spa, TOJIIIIOIHI OypSKY IyKPOBi, OTHOHACIHHI OYPSKH IIYKPOBi
Ta MIIEHUIS 03UMa.

OcHoBHI pe3yabTaTH Aocaia:keHHs1. Hali0ib1r moTyKHANM HayKOBUH KOJIEKTUB B cuctemi BHILI,
ouomoBanuid O.K. Komowmierp, nparroroun 6inmbmie 30 pokiB B OypsKoBii ciBo3MiHi Biaminky Onekca-
HApis GakTHYHO OE3yCHIIIHO HaMaraBcs BUBECTH KOHKYPEHTOCIIPOMOXKHHUM COPT OAHOHACIHHHX Oy-
PsKiB myKpoBHX. JIuiie B KiHLI BOCBMHAECCATUX POKiB XX CTONITTS BiJpa3y Micis MepeHeceHHs A0C-
JHKEHBb Ha TepUTOpito Majo BibImaHChKOTO BiUTUICHHS Ha 0a3i CeJEKIIMHNX MaTepialliB CTBOPEHUX
B TIONepe/iHi poku OyB BUBEAEHHUIT Ta paiionoBaHuii B 1984 poui copt binonepkiBcbkuii onHOHACIHHUI 45,
SKHH YCIIIIHO KOHKYPYBaB 3 TiOpUIHUMHU COpPTaMH BITUYM3HIHOI Ta 3apyOikHoi cenekuii. CopT BUpi3-
HSIBCSA BUCOKHUMH TEXHOJIOTTYHUMH SKOCTSMH IIyKPOBOI CHPOBHHH.
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IpariBarKY JTabopaTopii ceneKIlii MoMmIOiTHIX OyPsIKiB ITyKPOBUX ABIUl CKOPHUCTATUCH 3MiHOIO
MICIIl TIPOBEACHHS JOCHIKeHb. [licist mepeHeceHHS MOCHimiB 3 Biaauty OnekcaHzpis Ha BiIUTIOK
Jleninceke 3a 17 pokiB paiioHoBaHO binmonepkiBcbkuid momiriopun 19, binonepkiBebkuii nomiriopu 30,
BbinonepkiBebknit momiriopua 41, bimonepkiBebkuit UC 32. Ilicns 4eproBoro MepeHECEHHs CENEKIT
noJimoigHux riopuais OypskiB mykpoBux Ha BigaineHHs Cenekuiitae 3a 20 pokiB poOotu Oyio me-
penano Ha Jlep:kaBHE COpTOBHIIPOOYBAaHHS Ta BKIIIOUEHO 110 Peectpy mie miicth riopuaiB Ha YC ocHo-
Bi: bimonepkiscbkuit UC 51, binonepkiecskuit YC 57, Onexcannpis, KaBepocs, bimonepkicbkuit YC
90, BII CIJI. I'iopux Onekcannpis OyB HallioOHATLHUM CTaHIaPTOM.

[To3uTHBHO BITMHYJIO MEPEHECEHHS JOCHTIKCHh Ha CEJEKIliI0 MineHuIli o3umMoi B 90-x pokax, 3
Bigminenas OnekcaHapis Ha Biamimok CenekimiitHuii. YcminmHo npoinmu JlepkaBHe COPTOBHIPOOY-
BaHHS Ta BKIIOYEHI 10 Peectpy coptu binonepkiBcrka HamiBkapiaukosa (1999 p.), [lepnuna Jlicocte-
ny i Onecst (2001 p.), sIKi TOHMHI KOPUCTYIOTHCS TIONUTOM Yy BUPOOHHMITBI. BuBeneHHS LuX COpTIB
CTaJIO CYTTEBUM TOIITOBXOM B TIOJANIBIIIH poOOTi.

3a 80-piuHui mepio CeNeKIii BUKHU sApoi Ha BiTonepkiBChKilt J0CIiHO-CENeKIIHHIA CTaHIIii, Mic-
e MPOBEICHHS AOCIiIKEHb 3MiHIOBaJOCh 4 pas3u [9]. Sk i y iHIHMX KyJabTypax 3HaYHHX 3400YTKiB
JIOCSITHYTO TICIIsI IEPEHECSHHST JOCTIKEHb 3 Biaiky OneKcaHapis crovaTky Ha Bifminok JIeHiHCh-
Ke, a 3romoM Ha BimmiaeHHs CenekmiitHe. 3a 30 pokiB BHBEIECHO Ta pailOHOBAaHO, 00 BKJIIOYEHO IO
Peectpy 18 copris, i3 HuX gotnpu: binornepkiBcbka 222, binonepkiBcbka 88, binmomepkisckka 7, SIpo-
CllaBa CIYryBald HaliOHaJbHUMHU CTaHAapTaMH. BigonepkiBChbKi COPTH BUKHU SIpoi Oinblie TPUALATH
POKiB TIOMIHYIOTh B TIOCiBaxX KyJIbTYpH B YKpaiHi (Tabm. 1).

Tabmut 1 — XapakTepHcTHKA HAM01IBII IOIIMPEHUX COPTIB BUKH sIpoi cenneknii BinonepxkiBcskoi mociinno-
cesleKuiiiHol cTaHuii

Bxmroueno PeanizoBano opuri- | [Tnoma moci-
. 30Ha NOUIMPEHHS . .
Hasga copry 1o Peectpy copris .. . HAJIBLHOTO Ta eIiT- |BY B YKpaiHi,
. (xpaina, obmacri) .
pociuH (pik) HOT'O HACIHHS, T THC. Ta
VYxpaina (CKutomupcska, Kuiscbka, PiBHeH-
. . cbKa, XMeIbHHIbKA, YepHiBeIbKa); . . .
binonepkiBcrka 222 1975 Bintopycs (Bpectebka, BiteGebia, ToMebob- BincytHi nani 19,0 (1984)
ka, ['ponaeHcrka, MiHcbka, MormiieBcbKa)
Vxpaina (Bommucrka, 3akapnatceka, Kiposo-
Binouepkiecrpka 33 1981 rpajaceka, JIpBiBchka, TepHOMiIbChKA, YepHi- BincyTHi nani 21,8 (1991)
TiBChKa)
. . VYkpaina (Cymcbka, XepcoHcbka, Kpumcbka) 319,5
binouepkirceka 679 1989 Pocis (Kaniminrpaicska) (1990-2000 pp)) | 17 (1999
. . .. . . 533,5
binonepkiscoka 88 1992 VYxpaina (ITomiccs, Jlicocren, Cremn) (1993-2000 pp.) 5,8 (2001)
. . .. . . 82,9
binonepkiscoka 7 2000 VYxpaina (ITomiccs, Jlicocren, Cremn) (2001-2008 pp.) 1,4 (2006)
.. . . 115,4
Spocnasa 2006 VYxpaina (Ionices, Jlicocrem) (2006-2015 pp.)

IMpumiTtka: Bci copTH B pi3Hi poku Oyiu AepKaBHUMH CTaHJaPTaAMH.

BTiM HacTaioTh CKIaAHI HPOLECH, SKi MEPEHIKOKAIOTh MOJAIBIIOMY HpOorpecy. 3aBepliniach
TPETS pOTAIlis B TIEPIIi HAYKOBIM CiBO3MIiHI, A€ BEIEThCS CENEKINisl BUKU sApoi. Bxke B KiHII TpeThOi
porauii B 2008 i 2009 pokax Oyj0 BCTaHOBJIEHO, 10 HACIHHEBA MPOJYKTUBHICTh Ha JISTHKaX PO3M-
HOKEHHS JIBOX COPTIB BUKH ILUIOMICIO 3,5 Ta, PO3MIMIEHUX B MEPIIii CiBO3MiHi, CTAHOBHJIA B CEPe/I-
HhoMy 1,7 T/Ta. B 11 %K pOoKH, Ti caMi COPTH, 110 BUPOITYBAIKNCH B APYTiii HAYKOBii CiBO3MiHi, I¢ BHKa
apa BpoJoBx 30 pokiB He BUPOILIyBaJlach, oAepkaHo Ha miomli 20 ra B cepeAHbOMY 3a JIBa POKH, TI0
2,5 t/ra, mo 6inpme Ha 0,9 T/ra, ToO0TO B 1,5 pasza, Mo € IPSIMOI0 03HAKOIO JIEPecii IPOIYKTUBHOCTI B
mepIrii ciBo3mifi. [IpoBOIUTH OITIHKY MPOAYKTHBHOCTI TEHOTHITIB HA MUISHIN, 3a 3HIKCHHS BPOYKAI0
y MiBTOpa pa3a, CTaBUTH MiJl CyMHIB €()eKTHBHICTb caMoi cenekwii. ToMy citiJi TepMiHOBO NMEPEHOCUTH
CeJICKITIHHY po00Ty Ha HOBY IUISHKY [10].

HeratuBuuii BiuB enadiuHux GakTopiB Ha CEJCKUIHHUM MpoLec IMOB’ I3aHUH 3 0COOINBOCTIMH
(yHKLIOHYBaHHS IPUPOTHOTO 1000DYy.

Ilo 00’ equye ABI BAano BUOpaHi AUISHKY: Biaaiiok JIeHiHCbKe Ta Bimaiiok CeleKIiiHuN 3 TOUKH
30py T'e€HE3UCy IPYHTIB Ta 0COOMUBOCTEH ix BUKOpucTaHHS. OOMIBI NiINSHKU OyiuM pO3TalloBaHi Ha
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THIIOBUX YOpHO3eMax, po3opaHicTio Oinbie 100 pokiB, BMICTOM TyMyCy B OpHOMY Iapi oinbiie 5 %,
(akTHUHO 6€3 3aCTOCYBAaHHS SIK OPTaHIYHOI TaK 1 MiHepaJIbHOI CUCTEMH yI0OPEHHS.

Sk mpoTuBara UM IUISTHKAM TPYHTH OYPSKOBOI CiBO3MiHU Bimmiky OmekcaHzpis Hajaekarh J0
OTIiI30JICHUX YOpHO3eMiB, po3opaHicTio MeHIIe 100 pokiB, BMicTOM Tymycy 2,9 %, 3acTOCYBaHHIM
OpraHO-MiHEpaJIbHOI CUCTEMH YAOOpEeHHS MiJ OypsKU yKPOBi.

SIK1mo BpaxoByBaTH METOAWYHI PEKOMEHAALl CTOCOBHO BUMOT JI0 AOCIHIAHOT AUISHKH JAJISl BEACH-
Hs CeJIEKIIii, TO Iie Oy/e: BUPIBHAHICTh AUISHKU 3a POMIOYICTIO Ta PEIbEPOM, THIIOBICTh IPYHTIB IJIs
JaHO1 30HM, TEHE3WC IPYHTIB Ta cUCTeMa ymoOpeHHs. sl ocTaTodHOTrO BHOOPY AUITHKHA MOXKHA Ta-
KO 3aCTOCYBaTH 1IHAMKATOPH MIPUPOAHOTO J0O0DY.

JlocTaTHRO HAAIHHUM CIIOCOOOM TECTyBaHHS HOBOI MUISHKH € BHIPOOYBaHHS POJWH COPTIB,
SIK1 TIepemaHi 10 Aep>KaBHOTO COPTOBUIIPOOYBaHHS, ab0 HeJaBHO BKIIOUEHOTO A0 Peectpy. 3a3Bu-
Yaii, B)Ke Ha eTalli JAepKaBHOTO COPTOBHUIPOOYBAaHHS, Ha BHUIAJIOK BKIIOUEHHS cOpTy A0 Peectpy
pO3ropTaeThcs MepBUHHE HAaciHHUUTBO. CaMe pOAMHHU 3 pO3CaTHUKA BUIPOOYBaHb APYTrOTO POKY
MOXYTh CTaTH 1HAMKATOPOM JIJIsl BUOpaHOT AUISIHKU. Ha 1iboMy eTamni po3MHOXEHHSI HOBOT'O COPTY,
POIMHU MOXYTh MaTH 3Ha4yHI MoOp¢oJioTiuHi i O6iojoriyHi BigMiHHOCTI. SIKIIO Taki BiIMiHHOCTI
MPOSIBIISIIOTHCS, TO 1€ TO3UTUBHO XapaKTepU3ye BUOpaHy AUISHKY IIOA0 ePEeKTUBHOCTI Ail mpupo-
nHOTO mobopy. Ilpu 3acTocyBaHHI Takoi MPAKTHKHA HaM BIAJIOCS BHBECTH JBa cOpTH. Ha minsHIi
Bigminky Jleniaceke i3 copTy binmomnepkiBchka 222 OyB BimiOpanuii copT bimornepkiBchka 33, sikuit
TPUBAJMI yac KyJIbTHBYBaJIU B 3axifHOMY perioHi Ykpainu. Ha Bianinky CenexuidHui i3 copty
BbimomnepkiBcrka 679 Bimibpano copt binonepkiBcbka 88, sikuit 6inbmie 10 pokiB BUKOPUCTOBYBAIH
SIK HAI[lOHAJILHUN CTaHAApT.

Bapro Bia3HauuWTH, IO YCHILIHI MOBTOPHI BiOOpH Yy BUKHU SIpOi BAAJIOCH MPOBECTH IMPOTITOM
nepuroi poTawii 000X CiBO3MiH, ()aKTHYHO A0 MOBHOTO 3aCTOCYBaHHS MiHEpaIbHOI CUCTEMH YAOOpEH-
Ha. Hami cipobu BUBECTH HOBI COPTH IIISXOM IOBTOPHOTO JOOOPY B APYTiil i TpeTiit poTamisx He
MaJli YCTHiXy.

Tabmuns 2 — YMoBHHUH Mol Ha nepioau 3 epeKTHBHOCTI celeKniifHOro Mpouecy, Ha NPUKJIAA ceJeKuil BHKH sIpoi Ha
ainsaui Bigainky Cesexuiiinmnii BinouepkiBcbkoi nocainno-cenexkuiiHoi craHuii

Coptu nepenati Ha Jiep>kaBHE
Poxu Poramis ciBo3MiHH XapaxkTepucTHKa Iepiory COPTOBUNPOOYBAHHS i BKJIIOUECHI
1o Peectpy
[lepmma [MoTyxHuit immyinse B cenekuiinomy | Binonepkiseska 50, BLI 66, BL 679,
1981 - 1990 :
nporeci BII 88
Jpyra — moyaTtox TpeThoi VYemimna cenexuia (mynstumnikanis) |BL[ 70, BLL 9, BL{ 34, BL1 7, BL] 10,
1991 - 2003
BI1 96, SIpocnasa
2004 — 2013 |Tperst — mouaTok yerBeproi  |Jlempecist poyKTUBHOCTI €Brena, [3nna, Jlins, OzipsHa
2014 — 2020 |Yerseprainm’'ara Penecist
2021 - Ilocra i HacTynHi 3aTspKHa perecis

SIKIIIO 1HTEPIIOMIOBATH 3aIlIPOTIOHOBAHY TAOJHUITIO 2 Ha HAYKOBI YCTAHOBH YKpaiHH, IO BEAYTH CEICK-
IiF0 POCJIMH, TO OUTBINICTh JIOCHIHUX JUISHOK IUX YCTaHOB 3HAXOAAThCS y (pasi perecii, a0 3aTsHKHOT
periecii HaBiTh 3 BpaXyBaHHAM TOTO, IO PsI KYJIBTYp HE TaK TOCTPO PearyioTh Ha ACTIPECIIO MPOIYKTHB-
HocTi. Hampukoaz, Taki pomec My CIIOCTEPIraEMo B CEJICKITii ropoxy Ha YiiagoBo-JIromiHenbKii JoCIia-
HO-CeJIeKLIHIN cTaHii, e ciBo3MiHa Ha OAHIN AUTHII HE3MIHHO 30epiraeThbest Oinbie 60 pokis. Bperri-
PCILUT [Ie HETAaTUBHO BIUIMHYJIO Ha PE3YJbTATUBHICTD CENEKIii, Mics YCHinHOI poOOTH B CEMHUACCSTHX i
BOCBMHUZIECATHX poKax XX CT., ITi TUITHKY MONATHN Y (ha3y 3aTsHKHOI periecii.

3a Takux OOCTaBUH CEJEKIis MOXKE TPUMATHCh YaCTKOBO Ha 1HTYiLii cenekuioHepa i OaHanmbHIH
BUMAIKOBOCTI, TOOTO Ha HEMaTepialbHUX MOKa3HUKAX.

TakuMm gmHOM HEOOXIAHO 3MIHIOBATH MOJENb CENeKIlii 3 bepOaHK-IIEHTPUYHOI Ha TPHPOIO-
IIEHTPUYHY, 110 0a3y€eThCs HA MaTepialbHUX MOKA3HUKAX, K1 (DOPMYIOTHCS il BIUTHBOM IPHUPOTHOTO
no6opy. Lle o3Hauae — 3aMiHy iCHYrOUOi CeNeKIiiHOT OUISHKYA Ha AUISHKY 3 IPUPOJHOIO POIIOYiCTIO
TPYHTIB, TaKi JUISHKH II¢ 30€peTITuCs.

[amra Mozens mepenbadae peKyIbTHUBAIIIO ICHYIOUHX TISHOK HAa MPHHITUNAX Oi10JOTIYHOTO 3eM-
nepoOcTBa. 3a eciITh POKiB MO>KHA BiITHOBUTH MPUPOAHY POAIOUICTh IPYHTIB.

He 3Baxkaroum Ha Te, M0 B PO3MOPS/DKEHHI BilmonepkiBChbKkoi MOCTiMHO-CENCKIIHOI CTaHIlii Ha
Bianinky CeneKmiiHMA € TPH CIemiaibHI HayKOBI CIBO3MIHHU JJISI BEICHHS CEEKIIHHO-HACIHHUITBKOT
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poOOTH; MOCIIIN 13 CEEKIIii TPhOX KYJIBTYP 30CEPEIPKEH] B TIEPIIii HAYKOBii CiBO3MiHI, J¢ 3aBepIITy-
€THCSI YSTBEPTA POTAIIis.

VY 3B’A3Ky 3 MM, NIPUPOJIHO 3aJ]aTH MUTAHHS: Ha SKI IOCATHEHHS MH MOTIH O pO3paxoBYBaTH,
TIPOTOBXKUBIIH TOCITIDKEHHS 3 CEIEKIIIi TPHOX KyIbTYp Ha BiIIUIKy OneKcaHapis.

BucnoBku. B pe3ynprari 6araTopiyHHX CIoCTEpeXeHb sIKi MPOBOIWINCH Ha BionepkiBChKii 10-
CJTITHO-CENEKIIfHIi CTaHIlil BCTAHOBJIEHO, IO MEPEHECEHHS AOCTIIKEHb Ha 1HIII JUTSTHKH TTO3UTHBHO
BIUIMHYJIO Ha PE3yJIbTAaTH CEJICKIIT BUKH P01, HOTIIUIOIIHUX OypSAKIB I[YKPOBHX, OJJHOHACIHHUX Oypsi-
KiB I[yKpPOBHX Ta MIIICHUITI 03UMOT.
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Kaxk npeogoJieTsh JJIUTEJbLHYIO PELECCHIO B CEJIeKIINH PACTeHUH

B.U. Cunopuyk, B.U. I'neBackuii

ITpoBeneH aHanu3 BiIMAHKSA d1aduueckux HakTOPOB Ha CENECKIIMOHHBII MPOLECC psAsia KYJIbTYp, YTO CBS3aHHO C U3MEHE-
HHEM MECTa MPOBEJICHHUSI UCCIIEI0BaHUI.

B Xoze 3BOMIOIMOHHOTO MPOIECCa M €CTECTBEHHOTO OTOOpa, MOCTOSHHO HapalluBanach NMPOIYKTHBHOCTb PACTEHHH,
Onarozaps ajanTanuy K yCIOBHSAM BHEIIHEH cpenbl. B mpomecce Takoi aganTamun ocOOCHHYIO pOJIb UIpaeT B3aMMOJEHCT-
BHE MEX]y PACTCHUEM U [IOYBOM.
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B PEIYIbTATE MHOTOJICTHUX Ha6JIIOZ[eHHﬁ Ha IpuUuMepe BeHOHepKOBCKOﬁ OHLITHO-CeHeKL[HOHHOﬁ CTaHIUH OBLIO YcCra-
HOBJICHO, 4YTO HEPEHOC WCCIICIOBAHUN Ha APYTUE ACIIAHKU MOJIOKUTCIBHO BJIMACT Ha PE3YJIbTAThl CEJICKIIUN BUKH HpOBOﬁ,
TTOJTUTUIOUAHON CBEKJIBI caxapHoiI, OZ[HoceMSIHHOfI CBCKJIbI caxapHoﬁ U TIIIEHUITBI 03UMOU.

KurroueBble ¢JI0Ba: €CTECTBEHHBIIN OT60p, caxXapHas CBCKJIa, BUKa sApoBasi, IMIIICHNUIa O3UMas.

Spring barley yields dependence on hydrothermal conditions of the growing season in the Central Forest Steppe
of Ukraine

V. Sydorchuk, V. Hlevaskiy

The article presents the analysis of influence of edaphic factors on the breeding process in a number of agricultural
crops, which is related to the change of research area.

Plant productivity was constantly increasing during the process of evolution and natural selection due to adaptation to
the environment. Plants and soil interaction is of special importance for this process.

The locations of the research for individual crops selection was changed from two to four times in more than 90-year of
operation of BilaTserkva experimental breeding and researching station.

In 2010, at the meeting of Scientific and Technical Council of Bila Tserkva experimental breeding and research station
oSydorchuk V.I. was the first who reported about the influence of edaphic factors on the selection process of spring vetch
caused by changing of the research location. During the discussion the participants of the meeting concluded, that research
relocation affected the breeding results of polyploid sugar beets, one seed sugar beets and winter wheat positively.

The stuft of polyploid sugar beets laboratory breeding resorted twice the change of the research area. After relocation of exper-
iments from the "Olexandria" station to the "Lenin" station for 17 years the best areas for selection of following species were de-
termined: Bilotserkivskiy polyhybrid 19; Bilotserkivskiy polyhybrid 30, Bilotserkivskiy polyhybrid 41, Blotserkivskiy MS (Male
sterility) 32. After another selection of polyploid sugar beets relocation to the station “Selektsiyne” , in following 20 years of work 6
more hybrids based on male sterility were registered and pased the State Species Testing: Bilotserkivskiy MS 51, Bilotserkivskiy
MS 57, Oleksandria, Kaveros, Bilotserkivskiy MS 90, BTs SID. Hybrid "Alexandria" was the national standard.

Also relocation of the research from station “Oleksandriya” to station “Selktsiyniy” positively affected winter wheat in
the 1990’s. The following species were registered passed State Species Testing successfully: Bilotserkivska semi-dwarf
(1999); Perlyna Lisostepu and Olesya ( 2001) which are highly demanded in production up to now. Selection of these species
was a significant impetus for further work.

Over the 80 year period of spring vetch breeding on Bila Tserkva Experimental breeding station location of the research
was changed 4 times. And as in case of other species, considerable achievements were received after relocation of researches
from the “Oleksandriya” station to the “Leninske” station first, and later on to the “Selektsiyne” station. 18 species were se-
lected, located and registered in 30 years, four of them — Bilotserkivska 222, Bilotserkivska 88, Bilotserkiivska 7, Yaroslava
— were national standards. Bila Tserkva spring vetch breeds dominate in Ukrainian crop cultivation for 30 years.

However, difficult processes which can be considered as obstacles for further progress are occurring. The third route of
the first scientific rotation is finished. By the end of the third rotation in 2008 and 2009 it was found out, that seed productiv-
ity on the breeding areas of 3.5 ha located in the first rotation was 16.6 cwt/ha on average. The same species grown during
the same years in the second scientific rotation, where spring vetch was not grown for 30 years, 25 cwt/ha from the area of 20
ha was received on average in two years, which is 8.8 cwt/ha or 1,5 times more, which indicates the productivity depression
in the first rotation. Conducting genotypes productivity assessment on a plot with the yield decreased by 1.5 times arouses
doubt on the selection efficacy. Therefore, selection work has to be relocated to the new area urgently.

Key words: natural selection, sugar beet, spring vetch, winter wheat.
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IHOJIBOBA CXOXKICTb TA 3BEPEKEHICTD POCJIMH
IINMBOBAPHOTI'O AYMEHIO APOTI'O 3AJIEZKHO BI/{
CTPOKIB CIBbH TA HOPM BUCIBY HACIHHSA

BcTaHoBIIEHO, 1[0 TONIBOBA CXOXKICTH STUMEHIO siporo Oyna Bucokoio 91,4-93,9 % — copry Cebactesn, 91,0-93,7 % —
copty Excrutoep ta He 3anexana Bix HOpM BUCIBY HaciHHs. [IpoTe, CTpOKH ciBOM BIUTMBAIM HA IOJILOBY CXOXKICTb. 3a paHHIX
cTpokiB ciBou (15.03.;25.03.) monsoBa cXokicTh Oyia AEIIO HIDKYOIO HOPIBHSHO A0 IMOKA3HHUKIB OLIBII Mi3HIX CTPOKIB CiBOM
(05.04.-25.04.).

JloBezieHo, 1110 30epeKeHiCTh POCIMH MMBOBAPHOTO SMMEHIO siporo copTiB CebacThsiH Ta Excrioep 3anexana Bij crpo-
KiB CiBOM Ta HOPM BHUCiBY HaciHHs. POCIIHHH, 110 PO3BUBAIMCH B MOCiBax 3a ciBOM 15 Ta 25 GepesHsi XapaKkTepHU3yBalHCh
HaWKpaIow 30epexeHicTio pociuH. 3a ciBOu 5 Ta 15 KBiTHs Liel OKa3HUK 3HU3UBCS Ta HAWMEHILE 3HaYCHHS 30€peKeHOCTI

© I'opam O.C., Kydeas A.B., 2016.
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POCIIMH BCTaHOBJICHO 33 OCTaHHBOT'O CTPOKY ciBOHM (25.04.). I3 30inbIIeHHSAM HOPM BHCIBY HACIHHS 30€peXEHICTh POCIHH
STIMEHIO 3HIKYBAJIaCh.
Koio4oBi c;10Ba: sSUMiHB, OIBEOBA CXOXKICTh, 30€PEXKEHICTh, CTPOKHU CiBOM, HOPMH BHCIBY HAaCIHHSL.

ITocTaHoBKa MpodaemMu. SIAMiHb SpUil BUPOIIYIOTh B YKpaiHi SK IPOJAOBOILIY, KOPMOBY H TEX-
HIYHY KYJBTYpY, HOTO TUIOINII CATAal0Th 2—5 MIIH rekTap. Ha choromHi BiH € IPyroro 3epHOBOIO KYJIbTY-
poto [1]. Po3mmpenHs acopTuMeHTy Ta 0OCSTiB BUpOOHMLITBA NMMBA B HAIiK KpaiHi Ta CBITi, IPUBO-
JUThb 10 NOTPeOH y BUCOKOSIKICHOMY COJIOZl, OCHOBHUM KOMIIOHEHTOM SIKOTO € 3epHO siuMeHro. Haii-
O1NbII LIHHMMH B IMBOBapiHHI € ABOPsIHI copTu. [liqBUIICHHS MOMUTY HA 36pHO MUBOBAPHOTO SYME-
HIO, BUBEJICHHS HOBHX COPTIB Ta 3MiHA KIIIMATHYHUX YMOB MTPU3BOIATE A0 HEOOXITHOCTI YIOCKOHAIH-
TH OKpEMi eJIEMEHTH TEXHOJIOTil BUPOIIYBAaHHS ITi€i KyIbTypH. HopMalbHHMA PICT 1 PO3BUTOK POCIIHH
3aJIeKUTh Bil TaKUX (aKTOPiB SIK CBITIIO, TEIUIO Ta MOKUBHI peyoBuHHU. CaMe 3a X HasBHOCTI MOXHA
OTpUMATH MBHUAKI, IPYKHI Ta BUPiBHAHI cxoau [2, 3]. ToMy Ha BUCOKOMY piBHI Ma€ OyTH BHKOHAHA
MiATOTOBKa IPYHTY 10 CiBOM Ta Oe3mocepeAHbo cama ciBoa.

AHauni3 ocranHix nyoJikauii. [lepmmM mokasHUKOM, SIKUH XapaKTEpU3y€e CTaH MOCIBIB € TONbO-
Ba CXOXKICTHh HACIHHS, 1[0 BU3HAYACTHLCS SIK BIACOTOK YHCJIA CXOIIB BlJ KUIBKOCTI BUCISIHOIO CXOXOI'0O
HaciHHsA [4]. Hu3bKa monboBa CXOXKICTh € HECTIPUATIAMBUM (GakTopoM (GopMyBaHHS arpoQiTOIeHO3Y.
BianoBigHO 9MM HIKYA MTOJIFOBA CXOXKICTh, TUM OIIBIIOI0 CTa€ HEPIBHOMIPHICTH PO3MIIICHHS POCIIHH
Ha OJAMHUII IUIOILI TOCiBY, 1 OLIBIIMMHU CTalOTh pO301KHOCTI B iHAWBIAYaIbHOMY PO3BUTKY CKIIAJIOBHX
KOMITOHEHTIB (iToneHo3y [5]. JpyXHICTh OSBU CXOMAIB — OAHA 3 YMOB BUCOKOT BpOKalHOCTI. SIKII0
CXOAHU 3’SIBUJIMCS APYXKHbO, PO3BUBAIOTHCS OJHOYACHO, II€ 3HAYHO MOJETIIye Ipouec (popMyBaHHS
arpodiToreHo3y, MOTJIAA 32 TIOCIBOM, a TaKOX MiJIBUIIYE SKiCTh Mpoaykiii [6, 7, 8]. Illo crocyeThes
30€epeKEHOCTI POCIIHH, TO 1€ TAKOX BAXKIIMBHM IMOKA3HUK, KU 3aJICKHUTH BiJl €JIEMEHTIB TEXHOJOTI1
NPOTATOM BCBHOTO MEPioay Bererauii pociut [9].

Merta aocJiaskeHb — BCTAHOBUTH 3aJIEKHICTD MTOJTBOBOI CXOKOCTI Ta 30€peKEHOCTI POCINH MHBO-
BapHOTO SYMEHIO SPOTO BiJl CTPOKIB CiBOM Ta HOPM BHCIBY HACiHHSI.

Marepiaa i MeToguka gocaimKeHb. [[oCTiKEHHS MPOBOAMIN B TIOJHOBUX YMOBaX HaBYAIBHO-
BupoOHudoro ueHtpy «llogimms» Ilominbchkoro aepKaBHOTO arpapHO-TEXHIYHOTO YHIBEPCHTETY
npotsarom 2014-2016 poxkis. Busuamm crpoku cisom: 15.03., 25.03., 05.04., 15.04., 25.04. i HOpMU BU-
ciBy Hacinms: 300, 350 Ta 400 Hac./mM” /U1 COPTIB MHBOBAPHOTO sUMEHIO siporo CeGacThan Ta Excrino-
ep. I1obOBY CXOXKICTh Ta 30€pEKEHICTh POCIMH SIMEHIO SPOT'0 BU3HAYAIH BIAIMOBIIHO IO METOAWKHU
BucBiTiaeHoi B.O. €menko [10].

OcHOBHi pe3yJabTaTH I0CAiIKeHb. B pe3yibpTaTi NpoBeJeHUX HaMHU AOCIiIKEHb BCTAHOBJICHO,
110 TIOJIbOBA CXOXKICTh HACIHHS SYMEHIO OyJla BUCOKOIO Ta 3Haxomuiach B Mexax 91,4-93,9 % copty
Cebactrsa Ta 90,9-93,7 % copty Exciumoep 3a pizHHX CTpOKiB ciBOM (TadiI.1).

I3 BuKopucTaHHsiM kpuTepito CT’10[]eHTa IPOBEJCHO OLIHKY BIUIMBY AOCITiIKYBaHUX (PaKTOPIB Ha
MOJIbOBY CXOXKICTh HAacCiHHA. Tak BCTaHOBJICHO, IO IMOKA3HWUKH IOJEOBOI CXOXKOCTI CTPOKIB CiBOM
05.04.,15.04. ta 25.04. copty CebactbsiH, sxi cknaganu 93,2-93,9 % Tta copry Excrutoep — 92,9-93,7 %,
OyJM iCTOTHO BHIUMHU MOPIBHSAHO 0 JaHUX TMOJBOBOI CXOXKOCTI CTpokKiB ciBOu 15.03. ta 25.03. 3Ha-
YeHHS IMX CTPOKIB 3HAXOMIINCH B Mexkax 91,4-91,9 % Tta 90,9-91,4 % copriB CebactbsiH Ta Excimioep
BiAMoBiAHO. Lle MOACHIOETHCS OLTBLI COPUSTIUBIM TEMIIEPATYPHUM PEXKUMOM. 3a Mi3HIMIKUX CTPOKIB
ciBOM, BWIII TeMIepaTypd CTUMYJIOIOTh HACiHHS J0 IIBHIKOTO TIPOPOCTAHHS Ta IPY>KHBOTO
3’siBieHHs cxoniB. ll{o crocyeTbcs HOpPM BHUCIBY HAaCiHHS, TO BIUIMBY LBOTO (pakTOpa TEXHOJOTii HE
BCTaHOBJICHO. 3a BCiX CTPOKIB CiBOM Ta HE3aJeXHO Bi COPTY, iCTOTHOI Pi3HMII MiX 3HaYCHHIMH
MTOJIBOBOI CX0XKOCT1 PiI3HUX HOPM BHCIBY HE OYyJI0 BCTAHOBJICHO.

Tabmuns 1 — IleJboBa €X0KicTh STYMEHIO SIPOT0, 32/1€2KHO Bil BINIMBY CTPOKIB ciBOM i HOpM BuUciBYy HaciHHs, %
(cepenne 3a 2014-2016 pp.)

Copr
) CebacThsiH | Excrnoep
Crpox cis6u HopMa BHCiBY, Hac./M”

300 350 400 300 350 400
15.03. 91,5 914 91,7 91,2 91,0 91,3
25.03. 91,9 91,8 91,6 91,1 91,4 90,9
05.04. 93,4 93,3 93,2 93,0 92,9 93,4
15.04. 93,7 93,8 93,5 93,5 93,3 93,6
25.04. 93,6 93,9 93,7 93,4 93,6 93,7
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BaxnmiBrM TTOKa3HUKOM € 1 30€peKEHICTh POCIHH MPOTSTOM Iepioay Bererarii. [IpoBeneHi HamMu
JIOCTIDKEHHS TIOKa3yI0Th, 0 y copTy CeOacThsiH HaMKpaIow 30€peKeHICTh, B CEPEAHBOMY 32 TPU
poxu, Gyl 3a MepIIoro CTPoKy ciBOu 3a Hopmu BuciBy 300 Hac./M” i craHoBua 95,4 %, HaliHIDKYa, 3a
CTpoKy ciBGu 25.04. 3a Hopmu BrciBy 400 Hac./M” — 86,9 %. ITo copTy EkcIuioep Taka sk 3aKOHOMip-
HICTh, HAMO1IbIIE Ta HaliMeHIIe 3HaueHus 95,4 1 87,2 % BianosigHo (Tabm. 2).

Tabmuns 2 — 36epeKeHicTh POCTHH IMHBOBAPHOTO STYMEHIO SIPOT0, 3aJ1€:KHO Bil BINIMBY CTPOKiB ciBOHM i HOpM BHCIBY
Hacinas, % (2014-2016 pp.)

Copt
Crpok cisbu CebacTbsiH | ; Excrnoep
Hopwma BuciBy, Hac./Mm
300 350 400 300 350 400
15.03. 954 94,0 93,0 954 94,2 92,9
25.03. 95,3 93,8 92,7 94,8 94,1 93,2
05.04. 93,2 92,0 90,8 92,7 91,6 90,7
15.04. 92,7 91,6 90,7 92,6 91,5 90,0
25.04. 88,8 88,0 86,9 89,1 88,2 87,2

3acTocoByIOUM MOPIBHAIBHUHN aHani3 3a kputepiem HIPys BcranoBieHO, 110 Ha 30epeKeHICTh POCIUH
BIUIMBAIOTH SIK CTPOKHU CiBOW TaK 1 HOPMH BUCIBY HaciHHS. MiX IMOKa3HUKAMHU 30€PEKEHOCTI TBOX TIEPIITUX
CTPOKiB CiBOM, 32 BCIX HOPM BHCIBY HACIHHS ICTOTHOI Pi3HHIN HEMA€, TaK SK i M TMTOKa3HUKAMHU CTPOKIB
ciBou 05.04. Ta 15.04. 060x copris. [Ipote, 3HaueHHs 30epekeHOCTI CTPOKy ciBOH 25.03. icTOTHO Kparii
TIOPIBHAHO IO JAaHWX HACTYITHOTO CTPOKY CiBOHM. ICTOTHO HIDKYOIO 30€peeHiCTh pociauH Oyiia 3a ocTaH-
HBOTO CTPOKY CiBOH, TTOPIBHSIHO JI0 IMONEepeIHbOro. [IpHUmnHOIO0 IIHOTO € Te, 0 TOCIBH PaHHIX CTPOKIB CiB-
OU MEHIIIEe YPaXKyFOThCS XBOPOOAMH Ta TOIIKO/HKYIOTHCS IIKITHUKaMU. Takuil TEeXHONIOTiYHUIA (pakTop sk
HOpMa BUCIBY HACiHHS TEX BHSBHBCS BILUIMBOBUM Ha 30epexeHicTh pociuH. Halikpari moka3zHuku 30epe-
skeHocTi copriB Cebactbsin Ta Excruioep BigmiueHo 3a Hopmu BuciBy 300 Hac./M” 3a BCix CTpokis cisGu. Ta
CIIOCTEPITaETHCS ICTOTHE 3MEHIIICHHS IThOT0 ITOKa3HKMKA 31 30UTBIIIEHHsIM HOPM BHUCIBY HaciHHS 10 350 Ta
400 Hac./M’. Ajpke 36iIbIICHHS HOPM BUCIBY HACIHHS HPU3BOIUTH 0 30UIBIICHHS IMHOTHYHOTO BILIHBY
OJTHIET POCTIMHN Ha 1HITY, TIOCIITIOETHCS KOHKYPEHITSI MK HUMH, a TaKOXK 3aryIleHi ITOCIBH CHUIHHIIIE
YPaXKYIOTECSI XBOPOOAMH Ta CXIUTBHI J0 BIJISTAHHS.

BucHoBku. BcTaHoBIIeHO 3aJ€KHICTh MOJIBOBOI CXOKOCTI HACIHHS MUBOBAPHOTO SUMEHIO SIPOTO
BiJl CTPOKiB ciBOM. 3a ymoB ciBOm 15.03.; 25.03. 3HaYCHHS MMOJILOBOI CXOXKOCTI Oyiu B Mexax 91,4—
91,9 % Ta 90,9-91,4 % copriB Cebacthsa 1 Excrumoep BianmoBigHo. IcTOTHO Kpamumu Oy TTOKa3HA-
KH TI0JIEOBOI CX0KOCTi CTpOKiB ¢iBOu 05.04.-25.04. — copty CebacthsH, mo ckmagamu 93,2-93.9 % Tta
copty Excrutoep — 92,9-93,7 %. Brnu HOpM BHCIBY HACiHHA Ha MOJBOBY CX0XKICTh HE BCTAHOBJICHO.

JloBeneHo, M0 30€peKEHICTh POCIUH MMMBOBAPHOTO SYMEHIO SIPOTO 3ajieXKayia BiJ CTPOKIB CiBOH.
Tak, 3a ciBOu 15.03. 1 25.03. moka3HUKH 30€pEKEHOCTI ICTOTHO BUIII TOPIBHSIHO IO TOKA3HUKIB CTPO-
kiB ciBou 05.04. i 15.04. Ta HallHWKYi 3HAYCHHS 30€PEKCHOCTI BCTAHOBIICHO 33 CTPOKY ciBOu 25.04.
000X coptiB. HopMa BHCIBY HACiHHS TaKOX BIUTMBAJIA Ha 30€PEKEHICTh POCIHMH SIMEHIO. 301IBIIYIO-
91 HOPMY BHICIBY HACiHHS, IIOKa3HUK 30€pEKEHOCTI 3HIKYBABCS.
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IloseBasi BCX0:KECTh M COXPAHHOCTH PACTeHHii MUBOBAPEHHOT0 STYMEHS SIPOBOT0 B 3aBHCHMOCTH OT CPOKOB CeBa
H HOPM BBICEBA CEeMSIH

0O.C. I'opam, A.B. Kydean

Y CTaHOBIIEHO, YTO MOJIEBask BCXOXKECTh SUMEHS SPOBOTo Oblia BEICOKOH 91,4-93,9 % — copta Cebactbsn, 91,0-93,7 % —
copTa DKCIUIoep U He 3aBUCeNa OT HOPM BbiceBa ceMsH. OHaKO, CPOKH CeBa BIHSAIM Ha MOJEBYIO BCXOoXkecTb. IIpu panHux
cpokax ceBa (15.03.; 25.03.) nmoneBast BcxoecTh ObUla HECKOJIBKO HMXKE IO CPAaBHEHHUIO C IOKa3aTeNsIMH Oojee MO3IHHUX
cpoxkoB cea (05.04.-25.04.).

JlokazaHO, 4TO COXPAaHHOCTh PACTCHUI MUBOBAPECHHOTO SIUMEHS SIpoBOro copToB CebacThsiH M DKCIUIOEP 3aBHCENa OT
CPOKOB CEBa M HOPM BBICEBa CEMsH. PacTeHHs, KOTOpbIe Pa3BUBAIUCH B TIOCEBAX MpHU ceBe 15 m 25 MapTa Xapakrepu3oBa-
JIMCh JIy4IIel COXPaHHOCTBhIO pacTeHHd. [Ipu moceBe 5 m 15 ampens 3TOT moka3arelb CHH3WJICS W HAHMMCHbBIICE 3HAYCHHE
COXPAaHHOCTH PACTEHUH YCTAHOBJIEHO NpH IoOcieaHeM cpoke ceBa (25.04.). C yBenuueHHeM HOpPM BbICEBA CEMSIH COXpaH-
HOCTb PaCTeHUH TYMEHS CHH)KANACh.

KnioueBble cj10Ba: SUMEHb, IIOJIEBAsI BCX0XKECTh, COXPAHHOCTH, CPOKH CEBa, HOPMBI BBICEBA CEMSIH.

Field germination and preservation of spring malting barley plants depending on sowing terms and seeding rate

0. Gorash, A. Kufel

Spring barley is grown in Ukraine as food, feed and technical crops, its area reaches 2-5 million hectares. Today it is the
second most extended crop. Expanding the range and volume of beer production in our country and the world, results in
demand for high-quality malt, the main component of which is barley grain. Double row brewing varieties are the most valu-
able ones. Increase in the demand for malting barley grain and new varieties as well as changing climatic conditions ead to
the need of improving some technology elements of cultivation of this crop. Normal growth and development of crops de-
pend on the factors like light, heat and nutrients. It is their availability that provide fast, friendly and aligned shoots. There-
fore, soil preparation for sowing and the sowing itself should be done at a high level.

The first indicator that characterizes the state of the field crops is seed germination, defined as the percentage of the
number of shoots on the number of sown seeds. Low field germination is an unfavorable factor for the formation of agrophy-
tocenoses. Accordingly, the lower field germination, the greater irregularity of plants per unit area, and differences in the
individual components of the plant are more different. Friendliness of shoots appearance is one of the conditions for high
productivity. Shoots that have appeared friendly — develop simultaneously, which facilitates the formation of agrophytoceno-
ses, care sowing and harvesting, and improves product quality. With regard to the preservation of plants, it is also an im-
portant indicator that depends on technology elements throughout the growing season of plants.

We evaluated the impact of the factors studied on field germination of seeds using student's test and found out that indi-
cators of field germination of sowing terms of 05.04., 15.04. and 25.04. for Syebastyan variety that made up 93.2-93.9 % and
for Eksployer variety — 92.9-93.7 % were significantly higher as compared to the data of field germination of sowing terms
15.03. and 25.03. The significance of these terms were within 91.4-91.9 % and 90.9-91.4 % for Syebastyan and Eksployer
varieties respectively. This is due to more favorable temperature conditions. For later sowing time, higher temperatures
stimulate seed germination to fast and friendly shoots appearance. As for the seeding rate, the impact of this factor technolo-
gy was defined. For all of the sowing terms regardless of the variety, there was no significant difference between the values
of different field germination seeding was revealed.

An important indicator is the crop preservation during the growth season. Our studies show that for Syebastyan variety
best preservation, on average for three years, was in the first term of sowing at a rate of 300 seeds/m® and amounted to
95.4 %, the lowest, for sowing 25.04., seeding rate at 400 seeds/m”> — 86.9 %. The same regularity is for Eksployer variety,
the largest and smallest values of 95.4 % and 87.2 % respectively.

Using a comparative analysis on the criterion LSDys it has been found that both sowing and seeding rate influence the
preservation of plants. There is no significant difference between indicators of preservation of the two first sowing terms by
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all seeding rates, as well as between the indicators of sowing 05.04. and 15.04. for both varieties. However, the sowing terms
preservation values of 25.03. is significantly better as compared to the data of the next sowing. Crops preservation was signif-
icantly lower at the latest term of sowing as compared to the previous one. The reason for this is that early sowing crops are
less affected by diseases and damaged by pests. Seeding rate technological factor was also influential in crops preservation.
The best indicators of Syebastyan and Eksployer varieties preservation were marked for seeding rate of 300 s./m” for all of
sowing terms. And there is a significant decrease in this indicator, with the increase of seeding rate to 350 s./m> and
400 s./m Since the increase in seeding rate results in increase of coenotic impact of one crop to another, the competition
between them increases, and the dense crops are more affected by diseases and are prone to lodging.

So, our research found out that field germination depends on the sowing terms and does not depend on the seeding rate.

Key words: barley, field germination, preservation, terms of sowing, seeding rate.
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CUCTEMHUI NIAXIJA 10 PO3POBJEHHA KOMILIEKCHUX
3AXOIB 3AXUCTY POCJIMH TOMATIB HA OCHOBI
BUKOPUCTAHHSA BIOTEXHOJIOI'TYHUX AJIBTEPHATUB

3anporoHOBaHO MPUHILHUIIOBY CXEMY CHCTEMHOTO IMiAX0LY 70 KOMIUICKCHOTO BUKOPHCTAHHSI O10TEXHOJIOTIUYHHX albTep-
HaTUB Ta aITOPUTM PO3POOJIECHHS 3aXOMiB 3aXHCTY POCIHH IS 010JIOTIYHOrO BHPOIILYBaHHS TOMAaTiB. MeTOIOM KIiTHHHOI
CeNeKIil MepeBipeHo CTIHKICTh 16 meTepMiHAHTHUX COPTIB TOMATIiB YKpaiHCBKOI celeKnii X0 HaWHMOMMPEHIMNX 30y JHUKIB
Clavibacter michiganensis subsp. michiganensis, Pseudomonas syringae pv. tomato Ta Xanthomonas vesicatoria. PexoMeH-
JIOBaHO OiompernapaTé Ha OCHOBI OakTepilt poniB Azotobacter, Bacillus, Streptomyces 3acTOCOBYBAaTH JUIsi OOMEKESHHS PO3BH-
TKy 30yIHUKIB OaKTepiallbHOTO paKy, YOpHOI GakTepiaabHOI ITISIMUCTOCTI Ta KPAm4acTOCTi POCIHH TOMATIB.

KurouoBi ciioBa: 3axucT pocirH, 6i0TEXHOJIOT YHI IIPOLIECH, aJrOPUTM PO3POOIICHHSI.

IMocTanoBka mpodaemu. Tomar — ofHa 3 HAHNOMYJISPHIIINX OBOYEBUX KyIbTYp B YKpaiHi, IKy
BHUPOITYIOTh yV BIIKPUTOMY 1 3aKpUTOMY TPYHTI. | 0JIOBHOIO TIPUYHHOIO 3HIKCHHS BPOKAIO 1 TOTIp-
MIEHHS SKOCTI TUIOMIB € YpaKeHHS TOMaTa XBOPOOaMH, sSIKi 3yMOBIIIOIOTHCS PI3HUMH BUIAMH I1aTO-
TeHHUX MiKpoopratizmiB (rpubamu, GakTepisiMH) i 34aTHI MOIIWPIOBATHCA BiA OJHIET pOCIWHU H0
1HIIOT, CIIPUYMHIOIOYH MPOTATOM KOPOTKOTO 4Yacy MacoBe ypakeHHs. laentudikamis 30yaHHKIB
XBOpOO 1 NPUHHATTS pillleHb IIOAO0 KOHTPOJIO 332 HUMM € JOCUTh CKJIAJHUM 3aBaaHHAM. [Ipore,
3HAIOYM KUTTEBUU LMKI 30yAHHMKA, CAMIITOMH XBOPOO, a TaKOX KIIMaTHYHI YMOBH, MOXKHA OIlepa-
TUBHO BXXHUBATH NMPO(DIIAKTUUHUX 1 3aXMUCHUX 3aXOIB JJIs 3HIDKEHHS PU3HKY BUHUKHEHHS 0araTthbox
3axBoproBanb [1]. OcobmuBy HeOe3MeKy IS POCIWH TOMAaTa CTAHOBISITH OakTepiallbHI 3aXBOPIO-
BaHHS, K1 MAIOTh IMOBCIOJHE MOIMUPEHHS 1 PO3BUBAIOTHCS B YMOBAX BIJKPUTOTO 1 3aKPUTOTO IPYH-
Ty. JKepeno iH(ekii — 3apakeHi 3aIULIKK POCIHH 1 HaciHHA. bakTepil MpOHNKAIOTh B TUCTKH Ye-
pe3 MPOAWXH, a B TUIOAW — Yepe3 PaHKU BiJ] MEXaHIYHHUX TOIKOKEHb [2, 3]. 3a yYMOB ypaxXeHHS
pociuH ¢iTomaToreHaMH, OCOOJIMBO Ha paHHIX €Talax OHTOTEeHe3y, CIOCTEPIraeThbCs MOPYIICHHS
0o0MiHy pe4oBWH, OJOKyBaHHS HpoleciB O10CHHTE3Yy LYKpiB i 3MiHHM XIMIYHOTO CKJIagy PEYOBWH
IUIOZIB TOMATiB. 3a TaKMX YMOB BiI0yBalOTbCsA BTpaTH Bpoxkaio 10 40 %, 3HWKEHHS! TPOAYKTUBHOC-
Ti ¥ 3MEHIIICHHS Xap4oBOi IIHHOCTI TUIOJIB TOMATIB [4].

AHaJi3 ocTaHHIX J0ocCTiIKeHb i myOsikaniii. Ha ceoromi it 3aXUCTy POCIHMH BiJl IMIKOZOYMHHIX
OpraHi3MiB BUKOPHCTOBYIOTh IIECTHLIMIH 1HO3eMHOTO BUPOOHHITBA. B mepeBuaanHi odiniitHoro «Ilepemi-
Ky HECTHLHU/IIB 1 arpoXiMiKaTiB, J03BOJICHHUX J0 BUKOpHCTaHHS B Ykpaidi Ha 2010 pik», BiacyTHs iH(Op-
MaITisi CTOCOBHO HasBHOCTI BITUM3HSHUX TIPEIapaTiB, sIKi PEKOMEHIOBAHO 3aCTOCOBYBATH IS OOPOTHOH 3
OakTepiaTbHUMU YpasKeHHSIMU pociiiH ToMmarta [5]. KpiM Toro, TpuBaie BHECEHHS! OTPYTOXiMIKaTiB 3yMOB-
JIFOE aJIamTaIliio 0 HUX MaTOreHiB a00 KoMax, 10 MoTpeOye MIBUAKOI 3MiHM MpEnapariB, TOOTO JTOJIATKO-
BHX 3aTpar 3aco0iB. HuHI 0HUM 3 MTEpCIICKTHBHUX HAYKOBHUX HAIIPSIMIB BHPIIICHHS TPOOIEMH 3MEHITICH-
HS €HEPTreTUYHNX BUTPAT 1 3a0e3NeUeHHs] OTPUMAHHS BUCOKOSKICHOI MPOAYKIii POCIMHHULITBA € 0i0MOori-
3allisl 3aXHUCTY CUTLCHKOTOCMOAAPCHKUX KYJIBTYP BiJ LIKITHUKIB Ta XBopoO [6]. Biompenapatn Ha ocHOBI
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JKUBHUX OaKTepiaTbHUX KYJIBTYP BiI3HAYAIOTHCS HI3HKOIO TOKCHUIHICTIO BITHOCHO POCIIHH 1 IITMPOKHUM CIIe-
KTPOM BIUTMBY Ha (iTONAaToreHu. 3a yMOB MiA00py KYJIBTYp IJIsl MOHO- a00 KOMIO3HULIIHUX MpenapariB
BIJAIOTh TE€peBary IiramaM, sIKi IPOAYKYIOTh OIONOTIYHO aKTHBHI PEYOBHHH, MPOSIBISAIOTH (ocdarasHy
aKTUBHICTB, (DIKCYIOTh a30T aTMOC(EpH, TaIbMyIOTh PO3BHTOK (DITOIMATOTECHIB 1 CTUMYIIOIOTh CHCTEMH
KUTTENSIBHOCTI pocivH [7]. Y 3B’3Ky 3 MM, 3aCTOCYBaHHS OaKkTepiajbHUX IpEnapariB HOBOIO MOKO-
JHHHA KOMIUIEKCHOI MPOJIOHTOBAHOI [ii, SIKi HOEJHYIOTh BIACTHBOCTI 0i0100pHB, QYHTIIMAIB Ta 1HCEKTH-
ITUIIB, TO3BOJISIE BUPINITYBaTH HU3KY MPOOIIEM O10JIOTIHHOTO 3aXKCTy POCIHH, TTiIBHUIIYBATH SKICTh TPOTY-
KI1ii (OBOYiB, TUIOIB) Ta POMIOYICT IPYHTIB [8].

Mera gociigKeHb — BCTAHOBHTHU JIOLUUIBHICTH PO3POOIEHHS BUCOKOE(HEKTHBHUX KOMILICKCHUX
010TEXHOJIOTIYHHAX 33aCO0IB 3aXUCTy POCIHH TOMATIB JIJIT KOHKPETHOTO CUTBCHKOTOCTIONAPCHKOTO BHU-
POOHHUIITBA IUIIXOM BUKOPUCTaHHS 0arato(hakTOPHOr0 aHalli3y Ta BiMOBIIHUX arOPUTMIB.

MeTtoauka q0cCjaiIKeHb. AJITOPUTM PO3POOJICHHSI KOMIUIEKCHUX Oi0TEXHOJIOTTYHUX 3aXOiB 3a-
XHUCTY POCIHH Ha OCHOBI 010JIOTIYHMX IMpEmapaTiB CTBOPEHO 3 BUKOPUCTAHHSAM CUCTEMHHX METOJ0-
JoriyHUX migxomniB akagemika JI. B. Tloropiroro [9]. Jlims 11boro BUKOpUCTaHO MaTepiann Ta BepOa-
npHy iHopmanito daxiBuis-ekcneptis ITI «biorexnika» i HYBill Ykpainu. Kpurepiem Bubopy ex-
CIEPTIB CIyryBajia HasBHICTh PO3POOOK TEXHOJOTIH 1 TEXHIYHUX 3aC00iB G10JOTIYHOTO 3aXUCTY PO-
CIIHH, SKi peasbHO (DYHKIIIOHYIOTH Ta YCIIIIHO MPOUIUIM AcpkaBHI BUNPoOyBaHHSA. OIiHIOBATIH
JIUTIE BITYU3HIHI PO3POOKH, IS SIKHX OCBOEHO MPOMUCIOBE BUPOOHUIITBO. OO’ €KTaMU ITOCTIHKEHB
ciayryBanu 16 neTepMiHaHTHHX COPTiB TOMATiB YKpaiHCBHKOI cenekii, ki BHeceHO 10 JlepKaBHOTO
pEECTPY COPTIB POCIIHH, IO MPUAATHI JUIs IOMHPEeHHS B YKpaini Ha 2016 pik, 1 cTiiiKi 10 OCHOBHHX
rpuOKOBHX 3aXBOPIOBaHb, 30KpeMa Yaiika, ManunoBuii n3BiH, @iopa, Kionnaiik, Emeonopa, Obe-
pir, Atnacuuii, 3opecnas, ['ocnonap, Kimmepiens, Jlama, Jlerins, JlroOumuii, Tanan, @nanapis ta
Kymau. B poboti BukopuctoByBanu ¢itonatoreHti Oaxtepii Xanthomonas vesicatoria (Doidge
1920) Vauterin et al. 1995, mram 9098 3 xomekii Bimainy QiTonmaToreHHUX OakTepil [HCTHTYTY
MmikpoOioorii i Bipycouorii iM. [.K. 3a6onornoro HAH VYkpainu. Clavibacter michiganensis subsp.
michiganensis (Smith 1910) Davis et al. 1984, mramu P8, P12, P73, P110, P115, CFBP 4999 i
Pseudomonas syringae pv. tomato (Okabe 1933) Young et al. 1978, mramu Dappg-4 213, Pst-2,
Psr-120, PstBB-9, sxi orpuMano 3 [HCTUTYTy mecTHITUIIB Ta 3axucty pociwH, CepOis. BumineHus
30y/IHUKA 1 BUBYECHHS MOP(QOJOTIYHUX O3HAK 130JIATIB MPOBOAMIN CTaHAAPTHUMH MiKpoOiojoriu-
HuMH Ta piTonaTonorigaumu Metomamu [10]. CucteMHy miro GiompemnapaTiB Ha O0akTepil TOCTIIKY-
BaJIM MeTO0M JIYHOK [11]. BimOip KanroCHUX KOJIOHIH 3 IMABHIIEHOIO CTIHKICTIO 10 30yIHUKIB OaK-
Tepio3iB 3MIHCHIOBAIH 32 JOMIOMOTOI0 KIITHHHOI CeNleKlii METOAOM 3MilllyBaHHs 3 arapom B TpUpa-
30Bili moBTOpHOCTI [12].

OcHOBHI pe3yibTaTu A0cTiTKeHHs. Hamu 3anponoHOBaHO PHHITUIIOBY CXEMY CHCTEMHOTO ITiIXO0-
Iy 0 KOMIUICKCHOTO BHUKOPHCTaHHS OlOTEXHOJIOTIUYHHMX aLTEPHATHB I O10JIOTIYHOTO BHUPOITYBAHHS
toMariB (puc. 1). OcHOBHMMU (pakTOpamMu CUCTEMH TS TIPOTHO3YBAHHS PiBHS MTOKA3HUKIB SKOCTI BUKOPH-
CTaHHs OionpernapariB MA BU3HAYMIIN 11eHTU]IKALIIIO 30y THUKA, BiAOIp TEHOTHUIIIB 3 ITiABUILICHOIO CTIMKiC-
TIO Ta BHUOIp mpenapariB 0i0JIOTIYHOTO 3aXKMCTy POCIAMH ToMara. [neHtudikaris 30yaHHKa 0a3yeTbhes Ha
BUBYECHHI MOP(OJIOTIYHNX Ta KyJIbTypaJbHHX, (i310J0r0-010XiMIYHUX BIACTHBOCTEH 30yIHHKA 13 3aCTO-
CYBaHHSIM CEPOJIOTIYHUX, MOJICKYJISPHO-010IOTTYHIX METO/IIB IIarHOCTHUKH.

T"0J10BHOIO TIEpeBaror0 KIITHHHOI CEJIEKINIi € MOXKIUBICTh BECTH IMUICCTIPSIMOBAHUN 1001p TeHO-
TUIIB Y KOHTPOJIbOBAaHUX YMOBAX, 30KpEMa Ha CEIEKTHBHOMY (OHi, KM CTBOPIOIOTH 3@ YYaCTi TO-
KCUYHUX MPOAYKTIB KUTTEMISIIBHOCTI (DITOMATOreHHUX OakTepiil. 32 TOIOMOTOI0 METOY KIITUHHOL
CeJIeKIlii HaM1 TIEPEBIPEHO CTIHKICTh 16 meTepMiHAHTHUX COPTIB TOMATIB YKPaiHCHKOI CENeKIIii, ki
BHECEHO 10 Jlep>kKaBHOTO PEECTPY COPTIB POCIHH, IO MPUAATHI IS MOIIMPEHHS B YKpaiHi Ha
2016 pik, no HalimommpeHimux 30yAHUKIB, a came OakTepianbHoOro paky C. michiganensis subsp.
michiganensis, 0akTepiadpbHOI KpamdacTocTi P. syringae pv. tomato Ta 90pHOI OakTepianbHOI IIIs-
MHCTOCTI X. vesicatoria. Bu3HaueHO MaKCHMallbHO KPUTHUYHI KOHIIEHTpaIlii (iTOTOKCHIHUX Pedo-
BUH 1 BCTaHOBJICHO, 110 copTU TomatiB Yaiika, Kionzgaiik it 3opecnas cTiiiki 1o 30yAHUKIB OakTepi-
aNBHOTO paKy, OaKTepiaJbHOI Kpam4acTocTi Ta OakTepiaibHOI ruisMmucTtocti; Onanapis, Jlerinp —
baktepianpHOi TUISIMUCTOCTI, a O0epir, Atnacuuit, ['ocomap i KiMmMepienp — GakTepianpHOI Kparl-
yacTocTi. HasiBHI copTH TOMATiB BiJ3HAYaNKCsl BUCOKUMHU SKICHUMHU i CMAaKOBUMH BIACTUBOCTIMHU
3a BMicTOM cyxoi pewoBuHu (5-5,37 %), witparie (1,73-3,85 wmr/kr cupoi macu), IIyKpPOBO-
KUCIIOTHUM KoedirienTom (5,78-8,95).
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InenTudikaris 30y THUKIB XBOpOO TOMaTa

Buninenns 30y1HUKIB OaKTepialbHUX
XBOPOO 3 MPUPOJHUX YMOB

Bubip reHoTHmiB TomaTa 3 i IBUIIEHOIO
CTifiKiCTIO JT0 OaKTepialbHUX XBOPOO

Bubip npenaparis 6i0JIoTigHOTO

3aXUCTY TOMATIB

A 4

A 4

BuBuenus mopdosoriuaux
0cO0MMBOCTEH 130MIATIB

3acTocyBaHHS METOJIiB
KITITUHHOT CeJIeKIiT

v

Mikpo6i00TivHI TOCIi PKSHHS

BusHaueHHS KUPHOKUCIIOTO CKIIaLy
CYMapHMX KJITHHHHUX JIIIiB

Busnauenns MOp@OIOTiTHUX Ta POCTOBUX
MOKA3HHKIB KAJIFOCHUX KYJIbTYP

BuznaueHHs BIUIMBY Ipenaparis Ha:
MOCIBHI SIKOCTI HACIHHS,
6ioMeTpUYHI MOKa3HUKHU PO3Ca/IN;
picT 1 PO3BUTOK POCIIMH y MICIIPO3CaTHU IIepio]

v

OriHKa piBHS POSIBY TATOT€HHOT
TpaHcdopMallii TKAaHWH TOMATiB

Bu3HauyeHHs1 TeHOTHUIIIB TOMATA 3 M-
BHIIIEHHOIO CTilKicTIO 10 0aKTepiaib-
HHUX XBOPOO MeTOAOM 3MilllyBaHHS 3
arapom 0akTepiajJbHUX MeTa00JITiB

v

MoutekysipHa JiarHOCTHKA
OakTepialbHUX XBOPOO

v

Bubip copty TomaTa, sikuii Ma€e OUIBIINIA
BiZICOTOK BIKMBAHHS KaIIOCHUX KIIITHH

Bubip, po3pobicHHS Ta BUKOPUCTAHHS
paiimMepiB

v

[MepeBipka cneungivnocTi 00paHux
paiimMepiB

v

Bukopucranns npaiimepis:
MoHocrnernudpidHi TeCT-CUCTEMH;
Mynbruruiekcauit THP anami3 mans
3-X 30yIHUKIB OJTHOYACHO

v

Cryninp ypakeHHs pociuH, %

v

VposKaitHicTs, Kr/m”

v

ToBapHicTh, %

v

SIxicTh mI0AiB TOMATA:
Cyxa pedoBuHa, %
Hitparu, mr/kr CM
yxpu (cyma), %
OpraniuHi KuciI0TH, %
CMmakoBHii 1HAEKC, Oamn
Bitamin C, mr/%
B-xaporun, mr-%

Puc. 1. HPI/IHIII/IHOBa cxeMa CUCTEMHOI 0 ni;[xoz[y 10 KOMIIJIEKCHOI'0 BUKOPUCTAHHSA 0ioTeXHOJIOTTYHUX

aJIbTEPHATUB 151 0i0/10riYHOr0 BUPOLIYBAHHS TOMATIB.
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s orpumaHHs OakTepiallbHUX TIperapaTiB 3 METOIO ONTHMI3allii MPOIYKIIIHHOTO TIPOIIECY Cillb-

CBKOTOCTIOJAPCHKUX KYJNBTYp BHKOPHCTOBYIOTH MIKpPOOpraHi3Mu poaiB Azotobacter,

Bacillus,

Pseudomonas, Agrobacterium ta Azospirillum, sKi € aHTaroHicTaMu 11100 (GiTONATOrCHIB.
Ilepemik i 3aranpHa XapakTEepPUCTHKA OioMpenapariB JUIsi KOMIUIEKCHOTO 3aXHCTY POCIIMH TOMATIB
HaBeAeHo B Tabmum 1.

Tabmuns 1 — 3acrocyBaHHs Gionpenapatis UIsl KOMIIEKCHOT0 3aXHUCTY POCJIUH TOMATIB

Hazga . . . .
Jirounii opratizm Mexani3m aii 3acTocyBaHHS NPOTH
npenapaty
Enragar IT’sith itamiB Gakre- |[Tapasutuzm 30yAHUKA KParyacToCTi TOMaTiB
piodaris
BTM-V-69 Bipyc Ti0TIOHOBOT [HayKnis imyHiTETY BaknuHa cTpuMy€e pO3BHTOK Pi3HHX INIIMUCTOCTEH
Mo3aiku y TOMariB
diropnasin- |Streptomyces dirobakrepiominus —  [30yAHUKIB GaKTepiaTbHOTO paKy, HEKPO3iB aroHa
300 lavandula aHTUOIOTHK CTPEnTo-  |[ToMara
TPULIUHOBOTO Sy
Tpixonepmin |Trichoderma Konkypentnuii antaro- |®ironarorenHux rpubiB ponis: Fusarium, Phoma, Pythium,
lignorum Hi3M, aHTHO103, rinep-  |Phytophtora
apasUTH3M
Asorodit Azotobacter AcomiaTuBHa a30ToQik- |30yHHKa OaKTepiaIbHOTO paKy
chroococcum carist
ditoxenn Bacillus subtilis Antr6io3 i aHTaronism |30yaHUKIB IpHOKOBHUX Ta GakTepialbHUX XBOPOO, 30yHHU-
Ka 6aKTepiaJbHOI0 PaKy
ditoruyg Bacillus subtilis AntH6i03 i aHTaronism |['puOKOBHX Ta 6akTepialbHUX XBOPOO, 30y IHHUKA YOPHOT
OakTepiaabHOI INIMHUCTOCTI
ITnanpiz Pseudomonas AnraroHism (yrBopio- |['pubkoBux Ta GakTepianbHUX XBOpoO, 30yMHMKa OakTepia-
uorescens AP-33 I0Thb cuaepodopn) JILHOT'O paKy
layncun Pseudomonas AnTHb6i03 I'yceHuIb TyCKOKPHINX KOMaX-LIKiTHUKIB, 30y1HHKa OaK-
aureofaciens TEpiabHOrO paKy
ABepxkom Streptomyces AHTHnapa3suTapHui ditodroposa, HemaTo, GakTepianbHOI Kpam4acTocTi
avermitilis aHTHOIOTHK aBepMEKTHH
Jlemimommn Bacillus thuringiensis |AaTrdinantHa mist I'ycenunp Ginbiie 40 BUIB JIyCKOKPHIHX KOMaX-
var. kurstaki IIKiJHUKIB, OaKTepiaTbHOTO PaKy, YOpHOI OaKTepialbHOT
IUIIMHCTOCTI
Bitokcu- Bacillus thuringiensis |Autudigantha mis Konopaacekoro xyka i HOro JMYMHOK, KIIIiB Ta T'YCEHHIb
GaruiiH var. thuringiensis JIYCKOKPHJIUX KOMaX-IIKiIHUKiB, 0aKTEPiaJIbHOTO paKy

B Hammx A0CIiHKEHHIX SKCIIEPUMEHTAIBHO JTOBEACHO, M0 OlonpenapaTi A30TodiT, Ha OCHOBI Oak-
Tepiit Azotobacter chroococcum, 1 ®@itoxenn — Bacillus subtilis, TIpOsBISIIA BUCOKY aHTHOAKTEpiaIbHy
aKTUBHICTH 10 30yAHNKa OakTepiansHOro paky Clavibacter michiganensis subsp. michiganensis 3 giameT-
POM 30HH BiACYTHOCTI pocTy 77—80 MM. ABEpMEKTHHBMICHHH Oiompernapar ABEPKOM IPOSIBISIB aHTHOAK-
TepianbHy aKTUBHICTH 10 30yIHHUKIB OaKTepiaJIbHOTO PaKy, YOpHOI OaKTepialbHOI TISIMUCTOCTI Ta Kpar-
YacTOCTI POCIMH TOMaTiB. 3a YMOB BHBUCHHS €(EKTHBHOCTI Iii Oiompemapary ABEPKOM BCTaHOBJIEHO
CTHMYJTIOBIBHY HOTO JIiF0 Ha PO3BUTOK i aKTHBHICTH MIKpOOPTaHi3MiB y pr3ochepi, 3HIKCHHS YHCEITLHO-
cTi (hiTOHEMATOT Y IPYHTI Ta PiBHS 3aXBOPIOBAHHS POCIIMH ToMaTiB (iTohTopo3oM. BusHadeHo miacuieH-
HsI TIPOLIECIB POCTY, PO3BUTKY 1 MiABUILIEHHA YPOXXaWHOCTI Ta SIKOCTI MpoAyKuii pocauH Tomartis [13].
HaitaktupHimmu 10 30y1HMKA 9OPHOI OakTepiaibHOI IIAMHUCTOCTI Xanthomonas vesicatoria Oynu 0i0-
npenapata Oitorw i ditoxenn Ha ocHOBI OakTepiit Bacillus subtilis. HamMu miaTBepKEHO aHTArOHICTHY-
HY aKTHBHICTb OakTepiii poniB Bacillus, Streptomyces no QitonatoreHHuX OakTepiid, a GionpenapaTy Ha X
OCHOBI PEKOMEHIOBAHO 3aCTOCOBYBATH ISl OOMEKEHHsI PO3BUTKY 30yJHUKIB OAaKTEpiabHOTO PaKy, 4op-
HOi OaKTepiaTbHOT IUIIMUCTOCTI Ta KPAITIacTOCTI POCIIMH TOMATIB.

[MpuHIMIOBa cXeMa anropuTMy po3poOiIeHHS KOMIUICKCHUX 3aXOMiB 3aXHCTY POCIMH Ha OCHOBI
BUKOPHUCTaHHs O10TEXHOJIOTIYHUX aJbTEpPHATHB HaBEJCHA HAa PUCYHKY 2. BH3HaualbHUM MOMEHTOM
aJITOPUTMY € ME€Ta, a CaMe BUPOIIYBaHHS 010JOTIYHOI MPOAYKIIii, OTPUMAHHS BUCOKOSIKICHOI'O CaIUB-
HOTO MaTtepiaixy, MiHiMi3aIlisl BUTpAT Ha 3aXHUCT POCIIHMH, 3MEHIIICHHS] HETAaTHBHOTO BIUIUBY Ha JOBKLJI-
7. Jlanuii anroput™ CKIagaeTbes 3 HACTYMHUX eTamiB. 30ip 1 aHami3 MOYaTKOBUX MOKa3HHUKIB: SKICTh
CaJIMBHOTO MaTepiany, CaHiTapHA XapaKTEPUCTHKA IPYHTY, PEriOHAIILHUIA arpOMETeOpOJIOTIYHIH Tpo-
THO3, perioHaNbHUi (HiTOCaHITAPHUU MPOTrHO3, 6a30Bi MikpoOGiooriyni npenapat (eram 1). [Ipose-
JeHHs1 0araTo(akTOPHOTO aHaNi3y BXiIHUX MOKAa3HUKIB JIJIsl pO3pOOIeHHS KOMILIEKCY 010TeXHOIOT 4-
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HUX 3aXO0JIiB Y B3a€MO3B’S3KY 3 KOMIUIEKCOM arpoOTEXHIYHUX 3aXOMiB (eram 2). AHaJi3 pe3yibTaTiB
BUKOPHUCTaHHS T4 BHECEHHS KOPEKTHB y 0a30Bi 010TEXHOJIOTIYHI MPOIICCH: BU3HAYCHHS PEATbHUX TI0-
Ka3HUKIB €()EKTUBHOCTI BUKOPHUCTAHHS 010JIOTTYHOIO 3aXHMCTy, BHECEHHS TEXHOJOTIYHHUX 1 TEXHIYHUX
KOpPEKTHUB Y O10TEXHOJIOT1UHI TIporiecH (eTam 3).
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Puc. 2. [IpuHIunoBa cxeMa ajJirOpuTMY Po3podieHHs] KOMILJIEKCHHX 3aX0/IiB 3aXHCTy POCJIMH
HA OCHOBi BUKOPHCTAHHS 0i0TEeXHOJIOTIYHUX AJIbTEPHATHB.

BucHoBkH. TakuM YWHOM, KOMIUICKCHE BUKOPUCTaHHS 0i0TEXHOJOTIYHUX albTePHATHB, 30KpeMa
Oiloyoriunux mpemnapariB 3axucty, JJHK-rexuomoriit imenTrdikarii 30yTHUKIB Ta celeKIii, pa3oM 3
IHITUMHA arpOTEXHIYHUMU TIPHHOMaMH HaJla€ TIEPCIIEKTUBH BUCOKOIIPOIYKTHBHOTO O10JIOTIYHOTO BHU-
pouryBannsa tomartiB. B HYBill Ykpainu po3nodara ekcriepuMeHTaNbHa NepeBipka BUPOOHNYOTO BH-
KOPHUCTaHHS 010TEXHOJIOTIYHOI CHCTEMH BHPOIITYBaHHS TOMATIB.

Pe3ynpTaTi aHAMITHYHHX Ta EKCIEPUMEHTAIBHHUX IOCIHIHKCHB MiATBEPMKYIOTh MOXIIMBICTH Ta
JIOLUTBHICTh CTBOPCHHSI TAKUX KOMIUICKCHUX €KOJIOTi30BaHUX Ta 010JIOTI30BaHMX TEXHOJIOTIH BUPO-
IIyBaHHS TOMATiB Ha OCHOBI KOMIUICKCHOTO HAayKOBO OOIPYHTOBAHOTO BHKOPHCTAHHS BITYU3HSIHUX
010TEXHOJIOTIYHUX PO3POOOK.
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CucTeMHBIII MOAX0A K pa3spadoTke KOMILUIEKCHBIX MEpPONPHATHH 3allUThI PACTEHHMIl TOMAaTOB Ha OCHOBeE
HCI0JIb30BAHUS OMOTEXHOIOTHYECKUX AJIbTEPHATUB

10. B. Kosiomuen, B. C. Taprons, U. I1. I'puroprox

IIpemioxeHa NMpUHIMMNKAIBHAS CXEMa CHCTEMHOTO MOAX0Ja K KOMIUIEKCHOMY HCIOJb30BAaHHIO OHMOTEXHOIOTHYECKHX
albTEPHATUB M aJITOPUTM Pa3pabOTKM Mep 3aIlUThl PAcTeHHH Ul OGMOJIOTMUECKOrO BBHIPAIIMBAHUS TOMAaTOB. MeToaoM
KJIETOYHOH CeNeKIUH MPOBEPEHO YCTOHUMBOCTh 16 NETEPMHHAHTHBIX COPTOB TOMATOB YKPAaHMHCKOM CENEKIMH IPOTUB
pacpocTpaneHHbIX Bo3Oyauteneit Clavibacter michiganensis subsp. michiganensis, Pseudomonas syringae pv. tomato n
Xanthomonas vesicatoria. PexoMeHnoBaHO OHompernapaTsl Ha OCHOBE OakTepui ponoB Azotobacter, Bacillus, Streptomyces
MIPUMEHSTH Ul OTPaHHYEHHS pa3BUTHS BO3OyAUTENed OaKTepHAIBHOTO paka, UepHOll OaKkTepHalbHOW ISTHHCTOCTH U
Kpam4aToCTU pacTEHUH TOMATOB.

KumoueBble ci10Ba: 3amiyura pacTeHHi, OHOTEXHOJIOTUUECKUE MPOLECCHI, AITOPUTM Pa3pabOTKu.

A systematic approach to the development of tomato plant integrated protection measures based on biotech
alternatives

J. Kolomiets, V. Targonya, I. Grygoryuk

The interest in biological methods of plant protection, based on using microorganisms or their metabolic products to in-
hibit the development of pathogens has been renewed in Ukraine recently. Biologicals based on live bacterial cultures are
characterized by low toxicity and a broad spectrum of activity against plants and pathogens. Using combined biologicals
comprising properties of bio-fertilizers, fungicides, and insecticides makes it possible to solve a large number of problems of
crops biological protection and improve the quality of final products (vegetables, fruits) as well as soil fertility.Due to the
heavy infestation of tomato with bacteriosis, the aim of our study was to search for protection remedies against pathogens of
tomato bacterial diseases under conditions of open and covered ground.
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The method of cell selection was used to teste the resistance of 16 determinant tomato varieties of Ukrainian selection
against common pathogens of Clavibacter michiganensis subsp. michiganensis, Pseudomonas syringae pv. tomato and
Xanthomonas vesicatoria. We have found that tomato varieties of Chayka, Klondike and Zoreslavare resistant to pathogens
of bacterial cancer, bacterial speck and bacterial black spotting; Flanders and Legen varieties — to bacterial black spotting,
Oberig, Atlasnuy, Gospodar and Cimmerian varieties — to bacterial speck.

Phytohelp and Phytocide biologicals, based on the bacteria Bacillus subtilis, showed different antibacterial activity to
phytopathogens, due to the peculiarities of the used strains, their cells titer and concentration of biologically active products
of microorganisms. Phytohelp and Phytocide biologicals showed high antibacterial activity against the agents of bacterial
cancer C. michiganensis subsp. michiganensis and bacterial black spotting X. vesicatoria, and the no-growth zone diameter
ranged from 73 to 80 mm. Bacilli antagonistic activity against the phytopathogens associates with the synthesis of antibiotics,
toxins, volatile organic compounds, phytohormones, and other exometabolites of different chemical nature.

In our study we examined the antibacterial activity of Azotofit biological based on nitrogen-fixing bacteria, and Planriz
and Haupsyn biologicals based on plant growth promoting bacteria (plant growth-promoting rhizobacteria — PGPR-bacteria).
Application of PGPR-bacteria is one of biological methods of crops yield increase. Azotofit biological based on cells of Azo-
tobacter chroococcum nitrogen-fixing bacteria showed high antibacterial activity against the agent of bacterial cancer
C. michiganensis subsp. Michiganensis with the no-growth zone diameter of 78 + 2.0 mm. This preparation was middle-
active against the agent of bacterial black spotting X. vesicatoria and showed no activity against the agent of P. syringae pv.
tomato bacterial speck of tomato.

Planriz and Haupsyn biologicals based on Pseudomonas bacteria were middle-active against the strains of C. michi-
ganensis subsp. michiganensis and subactive against the strains of P. syringae pv. tomato and X. vesicatoria. Antagonist
impact of PGPR Pseudomonas on phytopathogens occurs both through the synthesis of siderophore, antibiotics and other
secondary metabolites, and the simple competition between for pseudomonas and phytopathogens for the sources of nitrogen
and carbon supply.

Thus, the integrated use of biotechnological alternatives, including biological protection products, DNA identification
techniques of pathogens and breeding, along with other cultural practices provides high prospects for biological cultivation of
tomatoes. We suggested the schematic diagram of a systematic approach to the integrated use of biotechnological alternatives
and the algorithm of plant protection measures development for biological cultivation of tomatoes.

Key words: plant protection, biotechnology processes, algorithm of the development.
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HIJIBUILLIEHHA TOBAPHOI IKOCTI TA BPOXKAIO BYJIbB KAPTOILII
3A CYMICHOI'O 3ACTOCYBAHHA IIVIAHPU3Y TA PUJOMLITY I'OJIJ ML

BucBiTieHo pe3ynbTaTé HOCIIDKEHb MO0 BHBYCHHS BIUIMBY CYMICHOTO 3acTOCYBaHHs Oiompemnapary Ilianpus (Ha OCHOBI
mramiB 6axrepiit Pseudomonas fluorescens AP-33) ta ¢ynrimmmy Punomin I'onpx Ha miABHIIEHHS TOBApHOI SIKOCTI 1 BpoXKaro Oyis0
KapTOILTi 32 JBOX CTPOKIB CaliHHS B yMOBax 4-X paifoHiB JIEBIBCEKOI 001acTi, SIKi BiIPi3HAIOTECS 3a IPYHTOBO-KIIIMAaTHIHUMH yMO-
Bami: 30ouH 3axigHoro ITomicest, 3axigHoro Jlicocremny, Ilepenrip's Kapnar ta Kapnar. BeraHosieHo, 1110 3acTocyBaHHS CyMilii
[Mnanpusy ta Pumominy Tonn (2,0+2,5 n/ra) B cepeAHbOMY ITiABHUIIYE YPOXKAHHICTD, KIIbKICTh TOBapHUX Oyib0 (y cepeqHbOMY
85,2 % npoTn KoHTpOITIO — 76,8 %), 3MEHIIIY€E KIJIBKICTh ypaXKeHUX XBOpoOamu Ta JpiOHHUX OYIIb0.

KurouoBi ciioBa: ToBapHa sIKiCTh, BPOXKaHHICTh, KAPTOILISL CTOJIOBA, PyHTiLUIH, OioMpenapaTy.

IMocTtanoBka nmpodjaemu. Kaprorms (Solanum tuberosum L.) i 9ac BereTarii ypaKyeTbcs 3Ha9-
HOIO KUIBKICTIO 30y/IHHKIB XBOpOO OakTepiaibHOi Ta MIKO3HOI €TioJIorii, o moripuiye skicts 0yms0 [1].
Hapiitauii 3aXucT KapTOILIi 3a BereTalii He TapaHTye OTPUMAaHHS 340POBUX (3 BIACYTHBOIO JIATCHT-
HOIO 1H(DEKIE€) JIeKKo3MaTHUX Oynb0 [2]. ITigBUIMTH JIEKKO3AATHICTh Ta €KOJIOTTUHY O€3IeKy
XIMIYHOTO 3aXHCTy KapTOIUIi BiJl XBOPOO MOXKIMBO CYMiCHMM 3aCTOCYBaHHSM OilompernapaTiB Ta MEeCTH-
ouaiB [3, 4, 5, 6].

© Bopoaaii B.B., Konrynos B.A., /laniikosa T.B., Boiinemuna H.I., 2016.
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AHaJi3 ocTaHHix aociimkenb i myOaikaniii. CBiToBa MmpakTHKa TOKa3ye, MO0 TPUBAJIE 3aCTOCY-
BaHHS XiIMIYHUX IpenapaTiB NPU3BOAUTE A0 HAKOMUYEHHSA iX B IPYHTI, POCIHMHAX, BAHUKHEHHS Pe3HC-
TEHTHHX (OpM 30YIHHUKIB XBOPOO, 3HMIKEHHS YMCEIBHOCTI HAaWMEHIN CTIHKUX (Di310JOTIYHUX TPYIl
MIKPOOPTaHi3MiB TPYHTY, 3MiHA JOMIHAHTHHUX BHUIB, IIOPYIICHHS CTPYKTYpH O10ICHO3IB 1 3HMKEHHS
ix 3maTHOCTI 10 camoperymuii [7, 8, 9]. Ha cboronni nocmimxeHHs HeBHUX OiompenapaTiB Ta perys-
TOPIiB POCTY MOKA3alH, IO 1X eeKTHUBHICTh 3a TOEIHAHHS 3 XIMIYHUMH 3ac00aMH 3aXUCTy MOXE Mij-
BuiryBaTucs [4, 6, 7, 8, 10]. B HaykoBii jiTepatypi HEIOCTATHRO JAHKX OO0 BUBUCHHS €(PEKTHBHO-
CTI CyMICHOI0 3aCTOCYBaHHS (PyHI1IM/IIB Ta OlompenapaTiB B arpoLeHO31 KapTOILi.

MeToro gocaimkeHb Oyll0 BUBYCHHS BIUIMBY CYMICHOTO 3acTocyBaHHs Oionpenapary [lnanpus ta
¢yurinpay Pugomin Tong Ha migBMINEHHS TOBApHOI SAKOCTI 1 Bpoaro Oynbp0 KapTOILIi B yMOBax
JIbBiBCHKOI 00J1aCTi 32 ABOX CTPOKIB CaTiHHS.

Martepian i meTonuka aociimkeHHst. J[ocipkeHHS MPoBOAWIN Y 4-X paiioHax JIbBiBChKOi 00J1aCTi,
SKi BIAPI3HAIOTHCS 3a IPYHTOBO-KIIIMaTHIHIUMHU yMoBaMu: 30Ha 3axigHoro Ilomices (PagexiBcbkuii paiion);
3oHa 3axigHoro Jlicoctermy (JKoBkiBchKmMiA paiioH); 30Ha [lepenrip's Kapmnar (Ctpuiicbkuii paiioH); 30Ha
Kapnar (CkouniBcbkuii paiioH) 3a 1BoMa TepMinamu caainas — 27-30 kBitHs Ta 12-15 TpaBHs.

Hocnimxysanu 6ionpenaparu [Inmanpus — Ha ocHOBiI Oaktepiit Pseudomonas fluorescence mram
AP-33, 2,0 n/ra, JliazodiT (miroga peuoBuHa — Oaktepii Agrobacterium radiobacter, 0,2 n/ra), ®ocdo-
poeHTEepHH — Oiompemnapar Ha OCHOBI ¢dochopmodimizyrounx Oaktepii Enterobacter nimipressuralis
32-3 (®MBb- docdopomobinizarop, 0,2 n/ra). Sk O6ionoriyHUNA KOHTPOJIL BUKOpUCTOBYBanHu Ditonua
(1a ocHOBI Bacillus subtilis, 1 n/ra). bionpemapatu Oy BUTOTOBJICHI HAa OCHOBI IITaMiB-TIPOIYIICHTIB
y Oioraboparopii [epxaBHoi (hiTrocaHiTapHol iHCeKil JIbBIBCbKOT 001acTi.

Besnocepennbo Oynn0u mepea cagiHHAM, MOTIM POCIMHH B Mepios OyTOHI3awii-UBiTIHHSA 00mpuC-
KyBaJId BOAHUM PO34rHOM (3 MJI/i1) Ha OCHOBI WTaMiB Oaktepiit Pseudomonas fluorescens AP-33 ta
0,5-0,6 % pozumHOM GYHTIUAY HAa OCHOBI Mertajmakcuiny-M Ta wmaHkoreoy (Pumominm Iomnm
ML 68WG). Hocnian npoBoauin Ha copTax Jlimes ta CkapOHHLS 32 HACTYIHOIO CXeMOIo: 1) KOHT-
ponb — 6e3 00poOku; 2) Oionmoriunuil KoHTponb — Oaktepii Bacillus subtilis (bionpenapat ®itouna,
2,0 n/ra); BapianTtu 3, 4, 5, 6 — 00poOka po3uynHOM Ha OCHOBI Oaktepiii Pseudomonas fluorescens
AP-33 (6iompenapar ITnmarpus B koHIeHTpamii BiamosigHo 1,0; 1,5; 2,0; 2,5 n/ra); 7) XiMiYHANA KOHT-
pois — Punomin omm, 2,5 n/ra; 8) oOpoOKka CyMmilImio Ha OCHOBI ITaMmiB Oaktepiit Pseudomonas
fluorescens AP-33 ta ximiunoro ¢yurimuay Pugomin 'onx 3 po3paxynky (2,0 +2,5 n/ra).

Craructrnuny 00poOKy TaHWX MPOBOAMIIN B TTakeTi aHaizy Microsoft Excel.

OcCHOBHI pe3yJbTaTH J0CJHiIKeHHs. 3aCTOCYBaHHS CYMICHOTO PO3YMHY Ha OCHOBI IITamiB Oak-
tepiit Pseudomonas fluorescens AP-33 (6ionpenapar Ilnanpu3) ta Punominy ['onnx B ymoBax 3axin-
Horo Jlicoctery JIbBIBCEKOT 00TacTi 3a ABOX CTPOKIB CaIiHHS CIIPUSIIO YTBOPEHHIO OUTBITION KiJTBKOCTI
ToBapHUX Oynb0 (BiamoBimHO 85,3 % MOPIBHAHO i3 KOHTPOILHUM BapiantoMm 73,4 %, okpemo Ilnan-
pusom — 81,6 % ta Punominom I'onn — 80,6 %) (tabn.1). HectangapTHa yactuHa Bpokaro Oyyia MeH-
II0F0 TTOPIBHSAHO 3 1HIIMMH BapiaHTaMH 32 PaXyHOK YTBOPEHHS MEHIIOI KITLKOCTI OyIIbO, ITOIITKOKE-
HUX XxBopoOamu (BimmoBigHo 3,1 % mportu 3,3-10,6 %), a TOPiBHAHO i3 3acTOCyBaHHSAM Pumominy
Tlonpg — i apibaux Oynwo (11,7 % npotu 14,1 %). HaiiBuia ypoxaiHiCTh cepel JOCTiIKyBaHUX Bapi-
aHTiB B yMoBax 3axigHoro Jlicoctemy crocrepirajgachk HepeBakHO 32 3aCTOCYBAaHHS KOMITO3UIIii 0io-
npenapary [lnanpus ta yarinuay Pugomin Ioan y xonnentpamii 2,0 +2,5 a/ra (39,7 t/ra mpotu
30,3-37,2 1/ra y pewTH BapiaHTiB).

3a ApyruM TepMIiHOM CaJiHHs BpO’KalHICTh KapTOILIi 3a BCiMa BapiaHTaMH OyJia MEHILOIO, HiX 3a Iie-
pmmM (B cepemrHpoMy B Mexkax 23,2-39,6 T/ra), omHaK TOBapHICTH Oyib0 Ipy 3acTocyBaHHI cymimti lman-
pm3y ta Pumominy ['omg Oyma takoxx Bummoro (82,5 % mpotu 73,7 % y BapiaHTi 3 okpeMo Pumomisiom
Tonpm), a KiBKICTH YpaXKeHHX XBOpoOaMu Ta ApiOHMX Oyib0 MEHIIO0 BiANOBiIHO B 2,7 Ta 1,3 pasm.

B ymoBax 3axigroro [lomiccs, mopiBHSHO 3 KOHTpoJieM (00poOKka BO0I0 Ta 610JI0TIYHIM KOHTPO-
neMm (Ditorum), cymimnt npenapari [Inaapu3 ta Pumomin [Nong Takox BHSIBIIIACH €(hEKTHUBHIIIOI T10-
PiBHSHO i3 OKpeMHUM 3acTocyBaHHsIM Pruaominy ["onn momo HaBUIIOT0 BUXOAY CTaHAAPTHOI YaCTUHH
O0yne6 (87,1-88,2 % mpotu 82,9-83,9 %) 3a paxyHOK 3MEHLICHHS KiNBKOCTI XBOpHUX Oyian0 B 1,4-
1,5 pasu, xinpkocTi ApiOoHNX Oyi60 — Ha 4,7-4,9 % tpoTtH 6,5-6,6 %.

[Ipu 3actocyBanni cymimi [Inanpusy Ta Pugominy 'onx (2,0 +2,5 n/ra) B ymosax Ilepenrip's Ka-
pHar B cepeHbOMY CIIOCTEPIraioch YTBOPEHHS OiNbIIOi KijbKOCTi ToBapHUX Oyns0 B 1,2-1,3 pasu
(86,7-87,4 % npotn 65,3-73,5 % y BapiaHTi i3 OKPEMHUM 3aCTOCYBaHHSAM (PYHTIITHIY), BIATIOBITHO Me-
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HIOI KiIbKOCTI apiOHuX Oyne0 (4,3-4,8 % mnpotu 6,4-6,7 %) Ta ypakeHHX XBOpOOaMHU POCIUH
B 2,2-2,4 pazu (3,9-4,0 % npotu 8,7-9,5 %).

Tabmuns 1 — CTpyKTypa TOBapHOI IKOCTi BPO2KAal0 KAPTOILTi, BUPOIIEHOI 3 06po6KoI0 Oy.160 i mocagok mpenapataMu
B YMoBax JIbBiBcbKoOi 001acTi

YpoxaitHicTb HecrannapTHa 4acTiHa BpoKaro
= = S BCHOT'O y ToMy umcii, %
. . = & A 3BU 1 \exa- | momkon-
Bapiant nocniny % g c.é s i é poc- HiHO e TOMIKO/I-
B §- & = IS ‘2 | Tamm, nomkon- | min JKEH1 XBO-
g g & o |mosete- | eni | mukamu poGamn
%) = =
HiTL
3axignmii Jlicocten
copr Jlinest
Kontposs (B.14+2) 30,3 22,5 73,4 7,8 26,6 (11,8 0,0 2,5 1,7 10,6
[Tnanpus (B. 3+4+5+6) 37,2 30,4 81,6 6,8 184 (11,01 0,0 2.3 0,5 4,6
Puomin o MI 34,9 28,1 80,6 6,8 19,4 | 14,1 0 3,8 0,7 3,3
[Tnanpuz+ Pumomin o 39,7 33,8 85,3 5,9 14,7 11,7 0 0,7 1,3 3,1
HIPs 1,3 1,1
copT CkapOHHLs
Kontposs (B.14+2) 33,7 26,0 77,0 7,7 230 6,1 0,3 4.4 3,2 9,0
[Tnanpu3 (B. 3+4+5+6) 36,7 30,4 82,7 6,3 17,3] 5,8 0,0 4,0 2,9 4,6
Punowmin Toax MI] 39,1 33,8 86,2 5,3 135 4,1 0 2,7 1,3 4.8
[Tnanpus+ Pugomin Fonn 37,4 32,6 87,1 4,8 1291 4,3 0 3,0 2.4 3,1
HIPys 1,4 1,0
3axinne IMoiccs
copr Jlinest
KonTpous (8.14+2) 30,5 24.6 79,0 5,9 2101 7,1 0,3 2,9 1,6 9,1
[Tnanpus (B. 3+4+5+6) 38,6 33,3 86,3 5,2 13,7 6,5 0,5 1,9 1,0 3,8
Puomin oy MI 47,5 394 82,9 8,1 17,1] 6,6 0,0 2,1 2,1 6,3
[Tnanpus+ Pugomin Fonn 43,9 38,2 87,1 5,7 1291 4,9 0,0 2,7 0,8 4,5
HIPys 1,2 1,1
copT CkapOHHus
Kontpous (B.1+2) 34,0 27,3 80,2 6,7 19,8 6,7 0,5 2,9 2,2 7,5
[Tnanpus (B. 3+4+5+6) 38,3 32,8 85,8 5,5 142 6,3 0,1 2,3 2,3 3,2
Puomin o MI] 41,1 34,5 83,9 6,6 16,1 6,5 0,0 3,2 1,1 5,3
[Tnanpuz+ Pumomin o 40,1 354 88,2 4,7 11,8 | 4,7 0,0 2,7 1,2 3,5
HIPs 1,3 1,0
Mepenarip’s Kapnar
copr Jlinest
Kontposs (B.14+2) 23,0 15,1 65,7 7,9 343 | 8,6 0,4 5,8 8,9 10,6
[Tnanpus (B. 3+4+5+6) 26,4 27,0 80,4 8,4 236 6,0 0,3 3,9 5,9 7,5
Punowmin loax MI] 46,9 34,5 73,5 124 [26,5| 64 0,0 6,3 2,9 9,5
[Tnanpus+ Pugomin Fonn 43,0 37,5 87,2 5,4 12,8 4,8 0,0 2,2 1,7 4,0
HIPys 1,2 1,0
copt CxapOHHILsS
KonTpous (8.14+2) 29,2 20,4 70,0 8.8 30,0 7,1 0,0 4,6 8,9 9,4
[Tnanpus (B. 3+4+5+6) 32,1 242 75,5 7,9 2451 6,3 0,1 4,9 6,8 6,4
Punowmin Toax MI] 44,6 29,2 65,3 15,5 |34,7] 6,7 0 4,0 10,0 8,7
[Tnanpus+ Pugomin Fonn 35,3 30,6 86,7 4,7 13,3 4,3 0 2,8 2,0 3,9
HIPys 1,5 1,2
Kapnaru
copr Jlinest
Kontpous (B.1+2) 18,5 114 61,7 7,1 383 (21,7 04 1,8 3,3 11,1
[Tnanpus (B. 3+4+5+6) 21,1 15,3 72,5 5,8 27,5(116,1| 0,2 1,9 2,6 6,7
Puomin o MI] 18,5 12,3 66,2 6,3 33,8 (15,0 0 3,2 5,6 9,8
[Tnanpuz+ Pumomin o 19,8 194 75,5 4,9 245117,6 0,5 1,2 2,9 2,6
HIPs 1,4 1,1
copt CkapOHuIs
Kontposs (B.14+2) 21,0 14,4 68,7 6,6 31,3(16,8| 0,2 2,8 1,9 9,6
[Tnanpus (B. 3+4+5+6) 25,5 19,6 76,8 5,9 232 (12,1 0,4 1,9 1,6 7,2
Punowmin Toax MI] 26,1 19,8 75,6 6,4 2441146 0,3 1,3 2,7 5,7
[Tnanpus+ Pugomin Fonx 28,6 23,3 84,3 5,3 18,7 11,5 0 3,0 1,8 2,3
HIPys 1,1 1,0
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B ymoBax Kapmar npu 3actocyBanti cymimnti [Imarpu3y Ta Pugominy I'onn B cepeTHOMY CHIOCTE-
pirajock yTBOpEeHHS O1IbIIOl KiIbKOCTI ToBapHUX Oymnn0 (75,5-84,3 % mopiBHsHO 3 66,2-75,6 % y Ba-
piaHTI 13 OKpEeMHUM 3aCTOCYBaHHAM (DYHTIITUAY), MEHIIIOI KiTbKOCTI ApiOHMX OyiIn0 (18,7-24,5 % mopi-
BHSHO 3 24,4-33,8 %) Ta ypaxkeHux pociuH (BianoBigHo 2,3-2,62 % mpotu 5,7-9,8 %). HaitepexTns-
HIIIUM 3aX0JI0M MOPIiBHIHO i3 BUKOPUCTAaHHAM oAHOro Pumominy I'onn BUABMIIOCH 3aCTOCYBaHHS Cy-
mimn [Tnanpusy ta Pumominy Tonx (2,0 +2,5 a/ra) (ypokaliHicTh B cepenHbOMY cTaHoBHWia 19,8-
28,6 1/ra mopiBHAHO 3 18,5-26,1 T/Ta).

AHaOTi19HI 3aKOHOMIPHOCTI 1010 e(peKTUBHOCTI cyMicHOTO 3actocyBaHHs [Imanpu3y ta Pumomi-
ny [onpg Ha BpoXaiHICTh KapTOIUTi 1 HOTO CTPYKTYPY, HOPIBHSHO 13 3aCTOCYBAaHHAM OJHOTO (DYHTIIH-
Iy, CTIOCTEPITAIINCH 1 32 IPYTUM TEPMIiHOM cafiHHsA B yMoBax 3aximaoro [lomices, [lepearip's Kapmar
ta Kapmar JIsBiBChKO1 0071acTi. 32 YMOB 00pOOKH camuBHHUX OYyIL0 cymimiio 3 [imanpu3oMm criocTepi-
rajqoch 3HWKEHHS IIITBHOCTI NOMYJSILil B IpyHTI 30yqHUKIB pony Fusarium ta Alternaria, 30inbIeH-
HS 3arajbHOI KUIBKOCTI OakTepiil, MikpominetiB Trichoderma spp., a 00poOKa POCIHH MiJ 4ac BereTa-
11ii 010JIOTIYHO aKTHBHUMH peuoBUHAMU Pseudomonas fluorescens cTUMyIIoBasia picT pOCINH Ta TPH-
THiYyBaja po3BUTOK XBopoo [11, 12].

BucnoBku. O6poOka KapToruIi mepes caliHHAM, B epioa OyTOHi3awil Ta IBITIHHSI Po34nHOM (]y-
Hrinuay Pumomin o, 10 SKOTO TOJATKOBO BHOCSTHCS IITaMH OakTepiit Pseudomonas fluorescens
AP-33 y xonnenTpaii 2,04+2,5 ni/ra, cripusiyia miABUIICHHIO TOBApPHOI SKOCTI Oy1p0 kKapToruti (y cepe-
JHHOMY TOBapHICTh Oyip0 cTaHOBHIA BignoBigHO 85,2 % mpotu 76,8 %), cupusiia 3aXUCTy POCIHH
KapTOILIl BiJl XBOPOO, MiJABHIIMIA €PEKTUBHICTH OOPOOKH (YHTILMIOM, 3HU3MIA NISCTULIMIHE HABaH-
Ta)KEHHS.
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IToBbIIeHHEe TOBAPHOTO KayecTBAa M Ypo:kasi KJIyOHeil kapTodens npu coBMecTHOM npuMmeHenuu Ilnanpusa n
Pupomua I'osipa MIJ

B.B. Boponaii, B.A. Koarynos, T.B. lanuikosa, H.U. Boiinemuna

IpencraBnensl pe3ynbTaThl UCCIECAOBAHUM MO M3YUEHHIO BIIMSHMSI COBMECTHOTO MpUMEHeHMs Guonpenapara Ilnanpus (Ha
OCHOBe ITaMMOB Oaxtepuil Pseudomonas fluorescence AP-33) u gpynrunmna Punomu o Ha mOBbIIEHHE TOBAPHOTO KayecTBa
U yporkasi KIIyOHeH kaprodelst B ycloBusix 4-X palioHOB JIbBOBCKOI 006/1aCTH, KOTOpPBIE OTIMYAIOTCS TOYBEHHO-KIMMATHIECKAMU
ycaoBusiMU: 30HbI 3anagHoro Ilonecks, 3anannoit Jlecocrenu, Ilpearopes Kapnar u Kapnar no qsym cpokaM nocajaku. Y CTaHOB-
JICHO, YTO NP coBMecTHOM npumenennn [Lmanpusa u Prunomun omna (2,042,5 1/ra) B cpeiHeM HaOMIOAANIOCH MOBBIIICHHE YPO-
KaifHOCTH, 00pa3oBaHKe OOJIBIIETO KOJIMYECTBA TOBAPHBIX KIIyOHEH (B CpeAHEM TOBapHOCTh KITyOHEH cOCTaBIIa COOTBETCTBEHHO
85,2 % nipoTuB KOHTPOIS — 76,8 %), yMEHBILECHHE YHCIIA TOPAKEHHBIX 00IE€3HAMH U MEJIKUX KITyOHEH.

Ki1roueBble cj10Ba: TOBapHOE Ka4eCTBO, YPOKANHOCTh, KapTO(eIb CTONOBBIH, (YHIUIMIBI, OHOIIpenapaTsl.

Increasing of the potato tubers commercial quality and yield under application of Planriz with Ridomil Gold MZ
combination

V. Boroday, V. Koltunov, T. Danilkova, N. Voytseshina

Potato (Solanum tuberosum L.) is diseased by large number of bacterial and fungal pathogens during the growing sea-
son. It reduces the tubers quality. Sustainable protection of potatoes during the growing season does not guarantee disease-
free (without latent infection) bubbles with good preservation. Mixed application of biopesticides and chemical pesticides
increases preservation, potatoes safety and environmental chemical protection from diseases.

World practice shows that prolonged using of chemicals preparations results in their accumulation in the soil, in the
plants and thus causes resistant strains of pathogens formation, reduces the number of the stable soil microbial physiological
groups, changes in the dominant species, disturbance of biomes structure and reduces their ability to self-regulation. Some
research on biological preparates and growth regulators showed that their efficiency in combination with chemical protection
agents may increase. There is not enough data on effectiveness of combined fungicides and biological preparates use in pota-
toes agrocenosis in the scientific literature.

The aim of research was to study the effect of combined using of Planryz and Rydomil Gold for improving marketable
quality and potato tubers for 2 landing terms yield of Lviv region.

The plants were sprayed directly before planting, and then during budding - flowering by water solution (3 ml/l) based
on the strains of bacteria Pseudomonas fluorescens AP-33 (Planryz — biopreparation) and 0.5-0.6 % solution — based on fun-
gicide metalaxyl-M and mankotseb (Rydomil Gold MC 68WG) (two planting dates — 27-30 April and 12-15 May). The ex-
periments were conducted with varieties of Lily and Skarbnitsya according to the scheme: 1) control — no treatment, 2) bio-
logical control — bacteria Bacillus subtilis (biopreparation Fitotsyd 2.0 1/ha) variants 3,4,5,6). Treatment by solution based on
the bacteria Pseudomonas fluorescencs AP-33 (Planryz in concentration of 1.0; 1.5; 2.0; 2.5 1/ha), 7) chemical control — Ry-
domil Gold 2.5 1/ha; 8) processing by mixture based on bacteria strains Pseudomonas fluorescens AR-33 and a chemical
fungicide Rydomil Gold at the rate of (2.0 + 2.5 1/ha).

The study was conducted in 4 districts of Lviv region, which differ in their soil and climatic conditions: Zone West Polesie
(Radekhiv district); West zone steppe, Zhovkva district; Carpathian Foothills area, Stryj district; Carpathian, Skole district.

Application of compatible solution based on the bacteria strains Pseudomonas fluorescens AP-33 (biopreparation Plan-
ryz) and Rydomilu Gold in Western Forest Steppe of Lviv region in two planting dates contributed to formation of more
marcetable tubers (accordingly 85.3 % versus 73.4 % in control variant, separately by Planryz — 81.6 % and Rydomilom
Gold — 80.6 %). Non-standard crop part was smaller than other variants due to the formation of diseased tubers (accordingly
3.1 % versus 3.3-10.6 % as compared with the Rydomil Gold), and small tubers (11.7 % against 14.1 %). The highest yield in
Western Forest Steppe among the variants was at the application of Planryz and Rydomilu Gold composition for concentra-
tion 2.0+ 2.5 I/ha (39.7 t/ha against 30,3-37,2 t/ha in others variants).

The potato yield at the second planting term in all variants was lower than in the first (on average within 23,2-39,6 t/ha), but the
marketability of tubers in the application mix of Planryz and Rydomilu Gold was also higher (82.5 % against 73.7 % in the variant
with single Rydomilom Gold) and the number of diseased and small tubers was smaller accordingly in 2.7 and 1.3 times.
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Similar regularities were observed on the effectiveness of combined using Planryz and Rydomilu Gold on potato yield
and its structure compared with the use of a single fungicide and landing for a second term in West zone steppe, Carpathian
Foothills area, and Carpathian of Lviv region. The population density in soil of pathogens Fusarium, Alternaria genus was
decreased; the total number of bacteria, micromycetes Trichoderma spp. was increased at the application mix of Planryz and
Rydomil Gold. Biologically active extractives of Pseudomonas fluorescens stimulated of plant growth and inhibited of dis-
ease development at the planting treatment by mixture with Planryz at the vegetation.

The results of studies of the applying Planriz (based on bacteria strains Pseudomonas fluorescens AP-33) with Ridomil
Gold improved the commercial quality and yield of potato tubers in 4 districts of Lviv region, which differ in their soil and
climatic conditions: Zone of West Polesie and Western Forest Steppe, Carpathians and the Carpathian Foothills in two plant-
ing dates have been shown. The increase of productivity, a large amount of marketable tubers (average marketability of tu-
bers rated from 85.2 % versus 76.8 %) under the combined using of Planriz and Ridomil Gold (2,0 + 2,5 /ha) on average,
reducing the number of diseased and small tubers were observed.

Key words: commercial quality, productivity, potatoes, fungicides, biologics preparations.
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I'PABOBCBKA T.O., T PABOBCBHKUI M.B., KaHAUATH C.-T. HAYK
binoyepxiscokuii HayionanvHull azpapHuti yHigepcumem

MEJIBHUK I'.I'., 3aBigyBau naboparopii eKoJIOro-0e3meaHnx
TEXHOJIOT1 BHPOIIYBaHHS CUTHCHKOTOCTIONAPCHKOT MPOTYKITiT
Creupcoka docniona cmanyis opeaniunozo eupoonuymea IAIl HAAH

YPOXKAWHICTD TA SIKICTh COPTIB IIIIEHUIII O3UMOI
3A OPTAHIYHOI'O BUPOBHHUIITBA

BcTaHOBIIEHO, 110 B yMOBaX OPraHivHOTO BUPOOHHULTBA pailOHOBaHI COPTH, SIKi BUPOIIYBAJIU 3a TPAULIIHHOI TEXHOJIO-
ri€to, 3MIHIOIOTh TTOKa3HUKH MPOAYKTUBHOCTI. Brpomosxk 2014-2015 pp. ma CKBUPCHKINA JOCHIAHIM CTaHIT OpraHidHOrO
Bupo6uuurea IAIT HAAH nocnimkeHo ypoxaiHicTb 1 sIKicTh 9 COPTIB MIIGHHI 03MMOi YKpaiHChKOI cenekiii. BussieHo,
o Bci JociiukyBaHi coptu, kpim [lomiceka 90, JInbGins, Yapomiiika GinouepKiBCcbka, Mald ypOXKalHICTh 3epHa B MeXax
4,4-4.8 1/ra. 13 9 copTiB mHuICHHLI 03UMO] 3a SKICTIO 3epHa (BMICT OifKa i KJICHKOBHHM Ta HAaTypa 3epHa) HAMKpaIUM BUSBH-
Best Jlykymnyce (11,1 %, 18,3 % 1 814 r/n).

KurouoBi ciioBa: ypoxxaiiHiCTh, NIICHHUI 03UMa, CTPYKTYpa ypOKaro, COPT, OpraHiuHe BUPOOHHIITBO, SKICTh 3epHA.

ITocTanoBka nmpodJeMu. [TmeHUITS € OCHOBHOIO CHPOBHUHOIO JUTSI CLIBCHKOTO TOCTIONIAPCTRA, Bif 11
YPO’KaHOCTI 3aJICKUTh MPOJIOBOIbYA Oe3reka KpaiHu. [lmeHuIst o3uMa HaJIeKUTh A0 TPATUIiHHIX
KYJIBTYp, [0 BUPOLIYETHCA arpapissMu YKpainu. Y cTpykrypi nmocisiB 2016 p. mmenuus 3aimae 6au-
3pK0 6 MIIH Ta, IO CTaHOBUTH MOHAM 22 % ycCiX MOCIBHUX IUTONT Ta Maibke 42 % TOCiBIB 3¢pHOBHUX
KyaeTyp [1]. ToMy It OTpUMaHHS BUCOKHMX BPO’KaiB MIIEHMIT 03MMOi TIOTPIOHO PETEBHO i0upaTH
BHCOKOTIPOTYKTHBHI Ta BUCOKOSIKICHI COPTH, sIKi 3a0e31euaTh MpoI0BOIbYY MTOTPEOy HACEICHHS.

YV Hammiit KpaiHi ocTymoBo (popMyeTbesi pUHOK TIPOIYKITi OpraHiYHOTO BUPOOHMIITBA, a ii acop-
THMEHT 301TbIIyeThcs. OpraHiuHe BUPOOHHUIITBO Hapas3i € OJHUM 3 HAHNEPCIICKTUBHIMINX HAIPSIMIiB
arpapHoro cekropy. BoHo nepenbayae BUKopHCTaHHS 0i10JOTIYHUX HpeNapariB, OpraHiYHUX JOOPUB,
CUIIEpaTbHUX KYJBTYp Ta BIIMOBY Bi TpaaWLIMHUX arpOTEXHOJIOTIH, e 3aCTOCOBYIOThCS XiMiuHI 3a-
co0m 3aXUCTy POCIHH, MiHEpaIbHI q0oOpuBa. Lle cripusie miABUICHHIO MPUPOTHOT O10JIOTIIHOT aKTHB-
HOCTI IPYHTY, MOJIMIIEHHIO 0allaHCy MOKUBHUX PEYOBHH, HOPMATi3YeThCsl poO0Ta )KUBUX OPraHi3MiB,
i IBUIIYETHCS BMICT Tymycy [2].

J1st KoKHOT 30HH, TPYHTOBO-KIIMAaTHIHIX YMOB, TEXHOJIOTIH 00pOOITKY IPYHTY MOXHA TigiopaTu
COPTH TIIECHUI 03UMOI JIJII OTPUMAaHHS CTa0lIbHOI BpOKaifHOCTI 3epHa. B yMOBaxX OpraHigHOTO BHU-
poOHUIITBA pallOHOBaHI COPTH, SKi BUPOIIYBAIM 32 TPAAUIIHHOIO TEXHOJIOTIE0, 3MIHIOKOTh TOKa3HUKH
MPOIYKTUBHOCTI. TOMY Ba)XKJIMBHM € BHU3HAYCHHS HAWOUIBII ypOKaHUX COPTIB MIIIEHUII O03UMOI 3
BHCOKOIO SIKICTIO 3¢pHA 32 OpTraHIiIHOTO BHUPOITYBaHHS.

AHaJti3 ocTaHHIX 10ocaiTxeHb i myOaikamiii. [[poOiema migBUILIEHHS YpOKaHOCTI B OpraHiqyHoO-
My 3eMJIepOOCTBI BUPIIIYETHCA B OCHOBHOMY 32 PaxyHOK 3aCTOCYBAaHHSI ONTUMAIIBbHOI CiBO3MiHH, CH-
JIepaIbHUX KYJIbTYp, Oiompemnaparis [7], pizuux Gopm mo0pus [8], HoBux MeTomiB ceiekiii [9]. Benun-
KWW BHECOK y BUBUCHHS OPTaHIYHOTO CITLCBKOTO TOCIOJIAPCTBA SIK CEKTOPY arpapHoi eKOHOMIKH 3pO-

© I'padoscbka T.O., I'padoBebkuii M.B., Measnuk I'.I'., 2016.
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owm B.I1. Imeuyk, X.1. Htupxyn, O.I'. Muxaitnenko, €. MuioBanos [4, 5, 6] Ta iH. OkpeMo po3Tiisi-
HYTO BpOXKaWHICTH copTiB mimeHuni o3umoi y mpausx A.B. Koxan, O.A. Camoiinenko, O.1. Jlens,
A.O. Cemsmkina, I'.A. Hasunenko, H.K. Ceruenko [3, 10, 11], aye 3anexHO BiJ HOMEPEIHUKIB, 00-
pOOITKY TPYHTY, YIOOpEHHS, 30HAIBHUX YMOB. ToMmy Bce e iCHye HEOOXiTHICTh y JHOOOpI COPTiB
MIICHHUI 03UMO1, sIKi 3a0e3medyars BUCOKY MPOAYKTHBHICTh 38 OpPraHiYHUX YMOB BUPOIILYBaHHSI.

Metorw po6oTu Oyno JOCHIOUTH YpO>KalHICTH Ta SIKICTh 3€pHA MUICHUI O3UMOI Ta mixidopatu
COpTH, HalfKparie MPUCTOCOBaHI /IO BUPOIIYBAHHS 32 OPTaHIYHOTO BUPOOHHUIITBA.

MeTtoauka aociaimkens. [lonmpoBuit mocmin mposogunu y 2014-2015 pp. Ha CKBUPCHKi#t mOCHTi-
nHil craunii opraniuHoro Bupo6HuiTBa IAIl HAAH. IpyHT — CcepeHbOCYTIMHKOBHIA YOPHO3EM
THUIIOBUH, BMICT T'yMYCy B OPHOMY Iapi IpyHTy ckjianae 3,64 %, azory — 133,0 mr/kr, ¢pochopy —
149,6 mr/xr Ta xamito — 119,6 mr/kr. Peakmis rpyHToBoro po3unny ciabokucma (pH = 5,3). Jlocmi-
JDKEHHSI TIPOBOJWIIM B 3€PHONPOCAIHIA CiBO3MiHI, MOMEPEeIHUKOM IMIIEHUI 03uMoi Oyja rpeuka.
[lioma moCiBHOI AUISHKA — 5 ra, 06IiKOBOi — 25 M. JlocmipkyBanu AeB’ ITh COPTIB MIIICHUII 03U-
moi: Ctonmmuna, Ilomiceka 90, ITycToBapiBchka, MupoHiBckka 65, Ilogonsaka, Jlykymrye, JInGins,
Yaponiiika OinonepkiBcbka, Bigpaga. IIoBTOpHICTE AOCHIy YOTHPUKPATHA, KUTBKICTh POCIHH Y OJI-
Hill MOBTOpHOCTI — 25 mT. [IoKa3HUKHM CTPYKTYpH ypOKaro Ta SIKOCTi 3epHa MIIEHHUI 03UMO1 BU3HA-
YaJu 3a 3aTAIbHONPUHHITHMHA METOANKAMHU.

Teputopiss CKBUPCHKOTO PaiOHy XapaKTEPU3YETHCS MMOMIPHO TEIUTAM, ITOMIPHO BOJIOTHM KiliMa-
TOM, COPUSTIUBUM I POCTY 1 PO3BUTKY CIIbCHKOTOCIIONAPCHKUX KYJIBTYp. 3a cepeaHiMu OaraTopiy-
HHUMH CIIOCTEPEKEHHSAMHU, cCyMa akTHBHHUX (Bute 3a 5 °C) temmepatyp ckiagae 2616 °C. Tpusamicts
repionay i3 cepeHr01000BUMH TeMIrepaTypamu Buine +15 °C ckiamae 115 gaiB. beamoposHuii epion
tpuBae 128—187 nHiB, y cepeaubomy 156 nniB. KpaiiHiMu gatamu 3akiHUeHHSI BECHSIHUX 3aMOPO3KIB €
12 kBiTHS 1 11 TpaBHS, a MOYATOK OCIHHIX CTAHOBUTH — BiANOBiMHO 16 BepecHs i 16 xoBTHA. Kinb-
KICTh OmajiB Ha pik cTaHOBUTHL 341-669 MM (cepenus Gararopiuna 510 mm). IpyHTOBI Boau 3amsra-
10Tk Ha rmnbuHi 20 M. IIputoku piuku Pock, PoctaBuist i CkBUpKa HE BIJIMBAIOTH HA TiAPOIOTIYHUN
pexxum micueBocti. Cepenns OaratopiuHa TeMmnepaTypa HoBiTps 3a pik craHoBUTh 7 °C. AGcomoTHHI
MaKCUMyM Temriepatypu moBiTps — 38 °C, a minimym — 32,4 °C. Cepeaanopiuna BBII — 74 %.

AHaJi3 TOrOTHUX YMOB TIiJ] 9ac BEreTallii 3a pOKH JOCITIKCHb ITOKa3aB HaI3BUYAMHO BEIIUKE Pi3-
HOMAHITTS IIOJI0 BOJIOT0320€3MeYeHOCTI Ta PO3MOALTY TeMIlepatyp. TpuBalli JOMIOBI epioan 3MiHIO-
BaJINCS TPUBAIMIMH ITOCYXaMH, SKi 1HKOJIM 3yMOBJIIOBAJIM HEOE3IIeUHE 3HMKEHHS BOJIOTOCTI TPYHTY Y
KOpPEHEBMICHOMY IIIapi, M0 HETaTHBHO BILTMBAJIO Ha MOJKOBI KynsTypHu. Y mepiox 2014-2015 pp. Bii-
TKY 3a)iKCOBaHO 3HAYHE ITiABUIICHHS TEMIIEPaTypH.

Ha novarky BigHoBneHHs BereTauii 2014 poKy mociBu Majiu HAKOIMMYEHUH MICIIS 3HAYHUX OMaliB
y TpaBHi (162,8 MM) 3amac Bojord. JledilHUT BOJOTH CIIOCTEPIraBCs JIUINEC HANPUKIHIN BETeTallii.
Y mepiit moIOBHHI cepITHS OyJI0 CIIEKOTHO 1 0€3 JomIiB, ToMy BepxHiit map rpyaTy (0-10 cm) Harpi-
BCSL 10 eKCTpeMajbHOI BUCOKOI Temmepatypu +38 — +40 °C. Y BepecHi Oyno Temio (cepeaHs TeMIe-
patypa moBiTps cranoBmia +14,4 °C 3a Hopmu +13,9 °C), nomri WUt HEPIBHOMIPHO, aje KiIbKiCTb
omaaiB Oyma y Mekax HOPMHU.

Bereramnis 2015 poky BinOyBanacs 3a aHOMaJIbHO NOCyITMBOI oroAu. CepeaHi MicsuHi TeMmepa-
TypH noBiTps Oynu Ha 1,5-2 °C Bumii 3a O6araTtopiuHi, KiIbKICTh ONaiB i3 KBIiTHS O BEpPECHs, MOPIB-
HAHO i3 OaraTopidyHOIO HOpPMOIO, Oyja MeHIIOI. Y dYepBHI MaKCHMallbHAa TeMIlepaTypa csrajia
+31,9 °C, y aumnni +34.,4 °C, y cepnni +33,7 °C. Ha nouatky BepecHs 0yj0 CIIEKOTHO, TeMIeparypa
csrana +35,6 °C, a cepenHpoeHHa Temmneparypa — 10 +27,3 °C. CepenHst TemnepaTypa Micss csr-
Hyna +17,2 °C, mo Ha 3,3 °C BuIre 3a 6araropigay HOpMy, a CyMma OIajiB 0yJjia MEHIIIOO 3a HOPMY.

[linroroBKa IpyHTY BKJIIOUaa BOPAa30BE MUCKYBaHHs cTepHiI TpakTopoMm T-150 3 TsmKKOIO G0po-
Hoto mapku YA 22. Iloci npoBoaunu ciBaikoto C3-3,6. Hopma BuciBy cknanama 290 kr/ra (6,8-
7,3 muH mT./ra). Opra"iyda TEXHOJIOTIS BUPOITyBaHHS MIICHUIN 03UMO1 BKITIOUaia 00poOKy HaCiHHS
cymimmrto npernapatiB Pisepm (3 % pozuun) i I'anons (0,4 11/T) iepen ciBOOIO Ta MPOBEACHHS M03aKO0-
PEHEBOTO MiIKUBIIEHHS y a3y KylieHHs mpenapatoM PiBepm (4 % po3uuH).

VY ¢azy KyieHHs1 Ta NO4aToK TPyOKyBaHHS, BiJ TPHOHHUX Ta OaKkTepialbHUX 3aXBOPIOBAHb POBO-
UM OOTIPUCKYBaHHS TOCIBiB mpemapatamu [ayncun (5 m/ra) ta Tpuxomepmin (1 n/ra), B 6akoBiid
cymiwi 3 nmpenapatoM ['ymicon (4 ni/ra).

Jnist 3aXUCTy Big Oyp siHIB Ta 3HUIICHHS IPYHTOBOI KipKH 3aCTOCOBYBAJIHM JBOPa30Be OOPOHYBaHHS
MOCIBIB TIIIEHHUIII 03MMOI 3a IOTIOMOTOI0 MPYXUHHOI O60poHU Striegel. 36ip Ta 007K BpOXKaHOCTI
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MITIEHUITT 03UMOi OyB TpOBEIEHUH NpsIMUM KoMmOaiHyBaHHAM, koMmOaiitHoM K3C-91 «CrmaBytnu» y
(hazy moBHOI cTUrIIOCTI 3epHa 3a BosiorocTi 13,5-14,5 %.

OcCHOBHI pe3yJIbTaTH JAOCTITKeHb. AHATI3 OKPEMHX €JIEMEHTIB CTPYKTYPH YPOXKaro MOBHIIIE PO3K-
pHBAa€ CyTh MPOIIECIB B3aEMO/IIT MK POCITMHAMH IMITICHUTII 03MMO]I 1 CEpEIOBHIIEM, Ha OCHOBI BpaXyBaHHS
AKUX HEOOXiHO BUOPATH HAHOLIBII IPUCTOCOBaHUI COPT HA OPraHIYHOMY JOCIiTHOMY MOJIi.

Jis mimeHuni 03uMoi OCHOBHUMH €JIEMEHTaMHU CTPYKTYPH YpOXKaro € TOBKUHA KOJIOCY, KUTBKICTh
3epeH y koioci, maca 1000 3epen Ta iH. KokeH 3 UX €IEMEHTIB, 3aJI€KHO Bill YMOB BHPOIIYBaHHS,
MO>K€E 3MiHIOBATHCS, IO BiATIOBIIHO BILIUBAE HAa BEIMUUHY BPOXKAIo.

VY cepennbomy 3a 2014-2015 pp., HaiiBuiry Macy 1000 3epeH B ymoBax rocmoaapctBa GopmyBaB
copr mmenuti o3umoi [lomiceka 90 — 44,4 v, mo Ha 5,3-11,1 % Bume HiX B iHMHX cOpTiB (TabII. 1).

Tabmut 1 — EjleMenTH CTPYKTYPH YPO:Kalo cOpTiB mureHuIi o3uMoi (cepenne 3a 2014-2015 pp.)

Copr Bucora pocnun, |[loBxkuna kosoca,| KinbkicTs 3epeH Maca 1000 KinbkicTe npomykTu-

cM cM Y KOJIOCI, IIT. 3epeH, T BHHX cTeber, mrT./M?
Cronnuna 90,2+1,3 103+1,1 31,1 +£1,0 42,8 +0,5 572+9,2
IMomiceka 90 98,7+ 1,6 10,6 +0,3 30,9 +£0,8 444 +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
TTononsinka 983+1,4 7,0+0,2 26,6 +0,9 433 +0,4 656 +9.8
Jlykymayc 974+14 74+0.2 30,7+1,1 39,5+0,3 612 £ 10,0
JInbine 88,5+1,3 74+£0,2 30,3+0,9 402+04 582 +10,1
Yaponiiika BII* 879+1,7 7,1£0,2 26,6 +0,9 425+04 589 + 10,7
Binpana 97315 6,8 £0,1 26,2 +0,6 41203 607 + 6,1

Ipumirtka. *Tyr i gani Yapogiiika BL] — Yapoiiika 6inonepkiBcbka.

3rifHO 3 HAIIMMH JOCHIPKCHHSMH, Ha €JIEMEHTU MPOJIYKTHBHOCTI MIICHUIII O3UMOI CYTTEBUI
BIUIMB MaJId COPTH 1 IOTOJHI YMOBH poKy. HecripHusTIMBI yMOBU BECHSHO-IITHROTO Tiepioay 2015 po-
Ky Tpu3BeIH 10 (HOpMyBaHHS MEHIIOI KiJTPKOCTI Ta BIAIOBIAHO MacH 3¢pHA 3 KOJIOCY Ha BiIMIHY Bif
2014 poky, KOJIM JOCTaTHS BOJOTr03a0€3MEUYCHICTh BIPOJOBXK BETETAIIHOTO IMEpiofy nana 3Mory
chopMyBaTH BUITOBHEHE 3€PHO.

JlocmipkeHHSIMUA BCTAHOBJICHO, 1110 Ha (hOPMYBaHHSI OCHOBHHMX TOKA3HUKIB MPOAYKTHBHOCTI KOJIO-
ca TIIICHMII 03UMO1 BIUITMBAIOTH COPTOBI 0COOIMBOCTI. BHcoTa pociuH MIIEHUIT 03UMO1 BapiroBajia B
Mexax 88,5-98,7 cm, noBxkuHA Konoca — 6,8—10,6 cM, KiNBKICTh 3epeH B kojoci — 26,2-31,1 mir.

3a MOKa3HWKOM IOBXHHH Kojocy ciia Bumiautu coptu Ilomiceka 90 (10,6 cm) ta CromnyHa
(10,3 cm). Coptu Cronmmuna, Ilomiceka 90, JIykysuiyc Bia3HAYMIHCS HAWOUIBIIOW KUTBKICTIO 3€peH Y
kojoci (31,1; 30,9; 30,7 mT. BiAIOBITHO).

VY CcTpyKTypi BpOKaro MILEHHUIII O3MMOI OJHH i3 BaKJIMBUX MOKA3HUKIB — KUIBKICTb MPOXYKTHBHHX
cTe6er Ha OJMHUI IUTOM. BHCOK] 3HAYeHHs bOro MokasHmKa Oy y copriB Ilomomsaka (656 mr./m’),
Jykymyc (612 mr./m%), Binpama (607 wr./m%). Copr Iomickka 90 sik y 2014 p., Tak i y 2015 p. MaB Haii-
HIDKYY KUTBKICTB IPOAYKTHBHUX cTeOen (490 /M B CEpPETHBOMY 32 JIBA POKH JIOCITiJDKCHHS).

CropuaTiauBi YMOBH BETETaIlIHHOTO Iepiomy 3abde3mnedyBany (OpPMyBaHHS BiIAIOBIAHOTO PiBHS
MIPOTYKTUBHOCTI TIIIEHUII 03UMOi. B OUIBIT Kpamomy 3a TigpoTepMidauM peskumom 2014 p. Bpokaii-
HICTh JOCIiI)KyBaHUX COPTIB MIICHUI 03UMOi cTtaHoBuia 3,5-5,6 1/ra, B 2015 p. ypoxaiiHicTs Oyna
Ha 1,3-33,6 % MeHIIOI0 MOPiBHAHO 3 MonepeaHiM pokoM. Lle MoKHa MOSICHUTH CIPUSTIMBILINMY I10-
TOMHUMH YMOBaMH, SIKi CKJIAJIACS JUTsI BUPOIITYBAHHS MIIICHUIN 03MMOI y JKOBTHI-TpyaHi 2013 poky i
ciuni-munHi 2014 poxy. CTaTHCTHYHHMIA aHANI3 ypOXaWHOCTI MIIEHUIl 03MMOi 3a POKU JOCITIIKEHB
CBIAYUTH, IO TIOTOIHI YMOBH POKY, K 1 COPT, iICTOTHO BIUITMHYJM Ha piBeHb ypoxaiHocTi. Lle minTse-
pmKyeThest abcomoTHrnMu 3HadeHHsIMHA HIPgs, sika v mociai cknanmana 0,2 1/ra.

Sx 3a3Hagae M.M. Conomymko [12], He BCi COPTH OAHAKOBO pearyioTh Ha Ti UM 1HIII YMOBU BHU-
pOIIlyBaHHS, BHACHIIOK YOT0 iX MOTEHIIIIIHA MPOAYKTUBHICTh Peai3yeThcs Mo-pizHOMY. Brcokomnpo-
JIYKTHBHI COPTH BHHOCSTH 3 IPYHTY 3HAYHO OUTBITY KUTHKICTh TTOKMBHUX PEYOBHH Ta BOJIOTH, TOMY
MOTPeOyIOTh BHCOKOI arpOTEXHIKH, SKa Iepeadadac BUKOPUCTAHHS KpalluX IOMEPETHUKIB, TOAEp-
JKaHHS ONTUMAIIBHUX CTPOKIB CiBOW, MOCTiifHE 3a0e3MeYeHHs HeOOXITHOT KUTbKOCTI €JIEMEHTIB JKUB-
JICHHSI TOIIO. SIKIO TakuX yMOB HEMae, TO MOTSHIIIIHO MPOIYKTUBHIIINN COPT HE TUTBKU HE Jae 30i-
JBIICHHS BPOXKAaro, a i MOXKe MOCTYHHUTHCS 332 BPOXKAMHICTIO MEHII MPOAYKTUBHOMY, ajie elacTHYHi-
IIOMY Ta HEBUMOTJIMBOMY JI0 YMOB BUPOIIyBaHHS COPTY.
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B cepennbomy 3a 2014-2015 pp. B yMOBax OpraHiyHoro BUPOOHHITBA CKBHUPCHKOI TOCIITHOT
CTaHIli1 HAHOLIBIITY BpOXKaHICTh 3epHa 3a0e3neunB copT Cromuuna — 4,8 T/ra, mo Ha 2,9-17,4 % ne-
peBuiiye iHi coptu (puc. 1), BpoxkaiHIiCTh I[bOTO COPTY B POKU AOCITIIKeHb cTaHOBMAIa 4,4 1 5,1 T/ra.
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Puc. 1. YpoxaiinicTs coprtiB mmenuni o3umoi (cepenue 3a 2014-2015 pp.), 1/ra.

Cepen iHIIUX COPTIB, SIKI BUBYAIHM MPOTITOM JBOX POKIB JOCHIKEHb, BUCOKOIO MPOYKTHBHICTIO
Bi3Ha4yauch Takox Ilogomnstaka, [TycroBapieka, MupoHiBcbka 65 (4,7; 4,6; 4,6 T/ra BiANOBIIHO).

loxo iHmMUX MoCHiKyBaHMX COPTIB mmeHwIi o3umoi (JIubias, Yapoilika OumomepkiBcbka Ta
[omiceka 90), To BOHM B YMOBax OpPraHi4YHOTO BHUPOOHHLTBA (DOpMYBajiM BpPOKAHHICTE B MeEXax
4,0-4,1 1/ra.

3a HaAIIMMU JTaHUMH, COPTH MupoHiBcbka 65 i [TomonsHka Maii HalO1IbIIE KOJMMBAHHS BPOXKaMi-
HOCTI 3epHa 3a pokamu: Bix 5,1 15,6 t/ra'y 2014 pomi no 4,2 1 3,7 t/ra'y 2015 pori.

OTKe cOpT MUICHUI]i 03UMOI € BarOMUM YMHHUKOM (popMyBaHHSI ii BpOKaWHOCTI SIK 3a 3BUYa{HO1
TEXHOJIOTi1 BUPOIIyBaHHS, TaK 1 B yMOBax OpPraHidyHOro BUpOOHHITBA. 3a manumu B.B. Jluxousop i
P.P. Ilpous [13], TiNbKH BUKOPHCTaHHS COPTY, HAWOUIBII aJalnTOBAHOTO 0 KOHKPETHUX IPYHTOBO-
KJIIMaTUYHUX YMOB, 0€3 OyIb-KUX iHIKX (HaKTOPiB y pi3Hi POKH Ja€ MPUPICT Bpoxaro 10 6—15 m/ra.

XapaKTepUCTHKa COPTY IMIICHMII 03UMOT He OOMEIKYETHCS JIMIIE MIOKa3HUKOM YPOXKAHHOCTI 3epHa,
OJIHAM 3 HaWBaKJIMBILINX KPUTEPIiB € ioro sAkicTh. Sk Bkazytoth gociiauuku C.I1. Tanuuk, C.M. Ka-
neHcbka [14], Ha BMmicT Oinka i KJIeHKOBHHM CYTTEBUI BIUIMB MalOTh MiHEpaJibHI JOOpuBa. 3a OpraHiu-
HOTO BUPOOHHUIITBA SIKICTh MOYKE 3HIXKYBATHUCh Y€pe3 BiJIMOBY BiJl BHECCHHS MiHEPAJIbHUX JOOPUB.

YMOBHO MOKa3HUKH SIKOCTI 3€pHa MOIUISIOTh HAa TPH rpynu: (isuuHi, 010XiMiuHi, TEXHOJOTIYHI.
Jo ¢iznunux Hanexarb HaTypa, Maca 1000 3epeH, CKIOBUAHICTH, BUPIBHSHICTD, KOMIp i 3alax 3epHa
Ta AesKi iHmi. bioxiMiuHI MOKa3HUKH SKOCTI XapaKTepU3YIOTh XapyuoBY IIHHICTh 3€pHA, 10 HUX Haje-
JKaTh: BMICT OljKa, HOro (ppakuiiHUN Ta aMIHOKHUCIOTHHN CKJal, KIJIbKICTh BITAMIHIB Ta 30JBHHUX
eJeMeHTIB. Jl0 TeXHOJOTIYHUX HAaJekKaTh TaKi MOKA3HUKH SIKOCTI MIICHUII, 1110 3a0€3MeUy0Th OTpH-
MaHHS BHCOKOT'0, TIOPUCTOTO i M SKOTO XJi0a 3 OJHOPITHOIO CTPYKTYPOIO M SKyIIa, CHeuu(idHAM
apoMaToM, IPHEMHUM Ha CMak i KoJjip. /1o HUX HaleXaTh: BMICT CUPOI KJICHKOBHHHU Ta 11 SIKIiCTh, XJIi-
OoreKapchbKi BIaCTUBOCTI OoporiHa Tomro [15].

[MuTaHHS 040 SKOCTI CUILCHKOTOCIOAAPCHKOI MPOAYKIIi, SIKY OAEPXKYIOTh Yy TpaJuLiiHOMY Ta
OpraHiuHOMY 3€MJICPOOCTBI, € TUCKYCiiHUM. [IpUXUIBHUKH BEICHHS OPraHiYHOIO CLIBCHKOrO T'OCIO-
JApCTBa CTBEPIUKYIOTh, III0 OpraHidHe 3eMJIEPOOCTBO Aa€ MOXKIIUBICTD OAEPKATH €KOJIOTIYHO Oe3ned-
Hi, «3I0pOBi» MPOAYKTH Xap4yyBaHHS, OCKUIBKH TYT 3aCTOCOBYIOTH JIMILIE OpTaHiuHi 10OpUBa i HE BH-
KOPHCTOBYIOTh INTYYHHX XIMIYHHUX peuoBHH. Jleski BueHi [16] mepexoHaHi, 1110 3aMopyKo0 OJepiKaH-
Hsl KOHIWIIIHHUX YPOXKaiB € HE BiIMOBA BiJl 3aCTOCYBaHHS MiHEpPAJILHUX JIOOPHUB, a ONITUMAIIEHE MiHe-
paNbHe XUBJICHHS POCIHH. Jl0CATTH K ONTHMIi30BaHOTO JKUBJICHHS POCIMH B OPTaHIYHOMY 3eMJIep00-
CTBI IPOOJIEMATHYHO.

HatypHa maca € ogHUM 3 BaXKJTUBUX (Pi3MYHUX TTOKA3HUKIB 3epHA MIICHUIT, 1[0 XapaKTepU3ye Ho-
ro sKicTb. BoHa 3anexuTh Bij 0araTbox (pakTOpiB: BOJIOTOCTi, GOpPMH 3epHA, 3aCMIYE€HOCTI, MOIIKO-
JOKCHHS TIKIJIHUKaMH. BUCOKOHATypHE 3epHO Kpallle BUTIOBHEHE, Ma€ OUIBIINN BMICT €HIOCIIEPMY,
MEHILIE BKPUTO OOOJIOHKaMHU. 32 OJHAKOBHUX YMOB 3 BHCOKOHATYPHOT'O 3€pHa OTPUMYIOTH OlNbIIMIH
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Buxin OopomrHa [17]. HaTtypHa Maca 3epHa y COpTiB IMIIIEHUIII 03UMOI, 32 BUKITIOYeHHSM CTOIMYHOI Ta
MuponiBcbkoi 65, Biamosigana nepmomy kiacy sikocti (3rigao 3 ACTY 3768;10 ve menme 760 r/n
[18]) i cranoBmia B cepenaboMy 783 1/1 (TabdI. 2).

Tabmurs 2 — SIkicTh 3epHa y cOpTiB MIIeHHIi 03MMOi 32 BUPOLYBAaHHSI B YMOBAaX OPraHiYHOro0 BUPOOHHITBA (CepenHe

3a 2014-2015 pp.)
Copr Bwmict Qinxa Bwmict K.Hel\/"IKOBPIHPI Hatypa, /1
B 3epHL, % B 3¢pHL, % ’
CroJimuHa 9,8 15,0 753
TTomiceka 90 10,3 16,9 807
ITycroBapiBka 9,7 15,7 801
MuposiBcbka 65 10,6 17,0 758
Tlomonsaka 9,4 14,8 771
Jlykymiyc 11,1 18,3 814
JIubGinp 9,5 15,3 791
Yapopmiiika BI] 10,2 15,6 765
Binpana 10,1 16,6 788
HIPy;s 0,6 1,1 13,6
HIP, 0,9 1,6 18,6

OpHUM 3 HAMBaXJIMBIMIMX KPUTEPIiB OLIHKU SIKOCTI 3€pHA MIICHHUI y CBITOBIM MPAaKTHLi € BMICT
Oinka B 3epHi (OopomHi). BmicT Oinka B 3epHax ¢ypa’KHOI MIIEHHUII 38 ONTUMAIBFHOTO a30THOTO KHB-
JIEHHS 3a3BHYaii cTaHOBUTH O1M3bKO 11 % (1110 exBiBajaeHTHO 1,9 % N). 3HmKeHn# BMICT O1JIKa, TOOTO
mewnire 10 % nas pypakHUX COPTIB IIIEHUIl, BKa3ye Ha CyOONITHMAalIbHE BUKOPUCTAHHS a30Ty.

Coptu Cronuuna, [TyctoBapiBka, [logonsuka, JIu6ine manu BMmict Oinka menme 10 % (9,8; 9,7;
9,4; 9,5 % BIONOBIAHO), IO BKa3y€e Ha CJIa0Ky 3MaTHICTH BUKOPHUCTAHHS a30Ty 3 IPYHTY Ta MOTpely
M1 DKUBITIOBATH TOOpPUBaMH (a 1€ CYIEepeUnTh IPUHITUIIAM OpraHIgHOTO 3eMiiepobcTBa). HaBummm
BMicTOM OiJIKa B yCi pOKH AOCTiIXEeHHs Xapakrepu3ysascs coptT Jlykymryc (11,1 %). Kpim ocobinu-
BOCTEH COPTY Ha HAKONMUYCHHs OiNKa BIUIMBAIW MOTOJHO-KIIMATHYHI YMOBH POKIB JTOCIIiIKCHHS.
Tak, moctaTHs KiTBKICTh Teria i Bojoru B 2014 porIli cipusiyin KpamoMy 3aCBOEHHIO a30Ty 1 OiTb-
IIIOMY HaKOMWYEHHIO Oiika B 3epHi. Lle miaTBepIKyeThCs JOCTIKEHHSIMH BUYCHHX, SKi 3a3HAYAIOTH,
0 BMICT OLTKa 3aJIe)KHUTh BiJl OCOOJUBOCTEH MOTOAHMX YMOB YIIPOJIOBXK BETETAI[iIHHOTO IMEpionay.
Hwu3bka BoJOTiCTh OBITPS 1 BUCOKA TeMIIepaTypa BIPOIOBXK BeTeTaIlil CIPUSIOTH ITiIBUIICHHIO BMi-
cTy OiKa B 3¢pHI MOPIBHSHO 3 OUIBIN BOJOTHM BereTaIliiHuM Tepiogom [19]. Hamri mocmimkeHHs
nokazanu, mo y 2014 poui BMicT OiiKa y 3epHi COPTIB MIICHUII O3MMOI KOJHMBAaBCS B MeEXax
9,8-11,5 %, y 2015 pomui —7,9-10,8 %.

3a BMiCTOM KJICHKOBHHH B 3€pHI TaKOX MOXHa BHILIUTH copT Jlykymyc (18,3 %), iHmii coptu 3a
[IUM MMOKa3HUKOM BapiroBany B Mexkax 14,8—17,0 % i 3HaYHO 3aJ1€)kKaNH BiJ] KITIMATHYHUX YMOB.

HaiiBuma npoayKTHBHICTG i SIKiCTh 3epHa (opMyeThest 3a rizporepmiunoro koedimienta (I'TK) y ne-
piox HammBy Big 0,5 g0 1; 3a I'TK menme 0,5 miaBUITYETHCS SIKICTh, aJIe 3HIDKYETHCSI YPOXKAMHICTD, a 3a
I'TK Ginbiie 1 miaBUIIYEThCS YPOXKAHICTB, a SIKICTh TOTIpIIyeThCsl. HU3bKa SIKiCTh 3epHA COPTIB MILCHULI
03MMOi Y HaIllMX JTOCHI/PKEHHSX TI0B’ si3aHa 3 BUCOKUM Toka3HukoM [ TK y mepioy HamBy 3epHa.

Cepen copTiB, IO JOCTIKYBATNCS, MOKHA BUAUTHTH copT JIYKyILTyC 3a HAWBHINY SAKICTh 3epHA —
BiH HAJIGKUTH 10 3A KJ1acy 3a BMiCTOM Oi7Ka i BMICTOM KJIeHKOBHHH B 3epHi. CopT CTonmdHa HE 10-
[IJTPHO BUPOIIYBATH 32 YMOB OPraHIYHOTO BUPOOHUIITBA, HE 3BAXKAIOUM HA BUCOKY YpPOXKaWHICTh BiH
MaB HU3bKI SKICHI TOKa3HUKH 3epHA.

BucHOBKH. 3a TTOKa3HUKAMH €JIEMEHTIB CTPYKTYPH BPOKAO Cinij BUAUATH coptr Ctonmyana, [1o-
miceka 90, IMogonsuka, Jlykymnye. Yci mocmimkysani coptu, kpiMm [lomiceka 90, JIuGins, Yapoitika
OiouepKiBChKa, Ml YposKaiHICTh 3epHa B Mexax 4,4—4,8 1/ra. 13 9 copTiB nmumennui o3uMoi 3a sKic-
TIO 3epHa (BMICT Oijika, KJICHKOBWHM Ta HaTypa 3epHAa) Haikparmmm Bussuscs Jlykymryc (11,1 %,
18,3 % 1 814 t/m).

Ha ocHOBI mpoBeAeHUX AOCTIIKEHb MOKEMO PEKOMEHIYBAaTH TOCIIOIAPCTBAM, SIKiI 3aiMarOThCS
BHPOOHHUIITBOM OpTraHIYHOI MPOAYKIlii, BUCIBATH COPT MIICHHUIl o3uMoi JIyKymmyc, mo 3abe3nedye
JIOCTaTHIM piBeHh BPOKAWHOCTI 3epHA Ta MOOpEe amanToBaHUN O KOHKPETHUX TIPYHTOBO-KJIiMa-
TUYHUX YMOB.
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Ypo:kaiiHOCTL 1 Ka4eCTBO COPTOB NIIECHUIBLI 03UMOI B YCJIOBHAX OPraHU4eCcKOro IPOU3BOJACTBA

T.A. I'paboBckas, H.b. I'padosckuii, I'.T'. Meabuuk

Iloxa3aHo, 4TO B yCIOBUSX OPraHUYECKOIO POU3BOJCTBA PAHOHUPOBAHHBIC COPTA, KOTOPHIEC BBIPALIUBAIN IO TPAAULM-
OHHOW TEXHOJIOTMH, MEHSIOT IOKa3zaTead NpoxyKTuBHOCTU. B Teuenue 2014-2015 rr. Ha CKBBIPCKOH ONBITHOM CTaHIMU
opranuueckoro npousponactsa UAIT HAAH uccnenoBano 9 copToB MIIEHUIBI 03UMOH YKpauHCKOH cenexkuud. OnpeneneHo,
YTO ypOKaifHOCTh M KauyecTBO 3€pHA M3YYaeMBIX COPTOB 3HAYMTEIBHO BAPbUPOBAIU B 3aBHCUMOCTH OT KIMMATHYECKHX
ycnoBuii roga. [1o mokasarensm 31eMEHTOB CTPYKTYPHBI ypoxKas cieayeT Bblaenuts copta CronmuHasd, [Tonecckas 90, ITono-
nsiHKa, Jlykysmyc. BeisiBieHo, uto Bce copta, kpome Ilonecckas 90, JIsiouas, Yapoaeiika 6enonepkoBcKas, 1aBaial yposkaii-
HOCTH 3epHa B mpenenax 4,4-4,8 t/ra. M3 Bcex ucciaeqyeMbIX COPTOB MIIEHUIBI O3MMOM IO KayecTBY 3epHa (ComepkaHHe
Oernka, KJIEHKOBUHBI M HATYpPHI 3epHa) TydmuM okasaincs Jlykymryc (11,1 %, 18,3 % n 814 r/m).

KiroueBble €10Ba: ypoKalHOCTb, MIIEHULA 03UMAasi, CTPYKTypa ypoxkas, COpT, OpraHu4ecKoe IIPOU3BOJCTBO, KA4ECTBO
3epHa.

The yield and quality of winter wheat varieties in organic production

T. Grabovska, M. Grabovskyi, G. Melnik

To obtain high yields of winter wheat high-productive and high-quality varieties that provide the food needs of the popu-
lation should be carefully selected. Recognized varieties grown under traditional technology change their productivity under
organic production. The aim of this study is to investigate the quality and yield of winter wheat and choose the varieties that
are better adapted to growing in organic production.

Nine varieties of winter wheat were studied in experimental station of organic production Skvyra IAES NAAS During
2014-2015: Stolychna, Poliska 90, Pustovarivka, Myronivska 65, Podolianka, Lukullus, Lybid, Charodiika Bilotserkivska,
Vidrada. The study was conducted in corn-tilled crop rotation; buckwheat was the pre-crop of winter wheat. Analysis of
weather conditions during the vegetation over the years of research showed extremely high diversity of moisture and temper-
ature distribution.

The main elements of crop structure for winter wheat are the ear length, number of grains in the ear, weight of 1000
grains and others. Each of these elements, depending on growing conditions, can be changed that in accordance with its in-
fluence on the size of the yield.

Our research has established that varietal characteristics influence the formation of the main indicators of winter wheat ears
productivity. Plant height varied within 88.5-98.7 cm, ear length — 6.8-10.6 cm, the number of grains in the ear — 26.2-31.1 pieces.
By the indicator “the length of the ear” the varieties Poliska 90 (10.6 cm) and Stolychna (10.3 cm) were distinguished. Varieties
Stolychna, Poliska 90, Lukullus had the largest number of grains in the ear (31.1, 30.9, 30.7 pcs respectively).

In the structure of winter wheat one of the important indicators is the number of productive stems per area. The varieties
Podolianka (656 pcs/mz), Lukullus (612 pcs/mz), Vidrada (607 pcs/mz) had high values of this index. Variety Poliska 90 both
in 2014 and in 2015 yrs had the lowest number of productive stems (4910 pcs/m2 on average over two years of study).

The variety of Poliska 90 winter wheat formed the highest 1000 grain weight in terms of experimental station —
44 .4 grams, which is 5.3-11.1 % higher than other varieties on average for 2014-2015.

In terms of organic farming Stolychna variety provided the largest grain yield — 4.8 t/ha, which is 2.9-17.4 % higher
than other varieties, the yield of this variety during the investigation was 4.4 and 5.1 t/ha. Among other varieties, studied for
two years of research, Podolianka, Pustovarivka and Myronivska 65 were had higher productivity (4.7, 4.6, 4.6 t/ha, respec-
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tively). As to the other studied varieties of winter wheat (Lybid, Charodiika Bilotserkivska and Poliska 90), they formed yield
within 4,0-4,1 t/ha.

Characteristics of winter wheat are not only limited by grain yield index; one of the most important criteria is its quality.
Reduced protein content (less than 10 % for forage wheat) indicates suboptimal use of nitrogen.

Varieties of Stolychna, Pustovarivka, Podolianka, Lybid had a protein content less than 10 % (9.8; 9.7; 9.4; 9.5 % re-
spectively), indicating a weak ability to use nitrogen from the soil and the need to fertilize soil (which is contrary to princi-
ples of organic farming). Variety Lukullus was characterized by the highest protein content in all years of the study (11.1 %).
Weather conditions influenced the accumulation of protein as well as features of a variety.

Protein content in winter wheat grain ranged within 9.8-11.5 % in 2014 and 7.9-10.8 % in 2015. Variety Lukullus can
also be distinguished by the gluten content in grain (18.3 %), other varieties on this indicator varied within 14.8-17.0 % and
depended greatly on climatic conditions. Lukullus was the best (11.1 %, 18.3 % and 814 g/l) from the 9 varieties of winter
wheat regarding grain quality (protein, gluten and grain nature).

In terms of organic production one should grow winter wheat varieties that provide not only high yields but quality grain
as well. Based on the studies, we can recommend to farms that produce organic products to sow winter wheat variety Lukul-
lus that provides a sufficient level of grain yield and is well adapted to specific soil and climatic conditions.

Key words: yield, winter wheat, crop structure, variety, organic production, grain quality.
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THUIIA YCITAAKYBAHHA KIVIBKOCTI 3EPEH 3 POCJIMHU

Y I'IBPUAJIIB F; I ®°OPMOTBOPYUAI ITPOIEC B I'IBPUJIHUX
NonyJasalisaXx F, NIIEHUI M’SIKOI O3MMOI, OTPUMAHUX
BIJI TTBPUIA3AIIIL PI3HUX EKOTHIIIB

JlocnikeHo cTymiHb ()eHOTUIIOBOTO TOMIHYBAaHHS KUIBKOCTI 3epeH 3 pociuHu y ribpunis F; mmennmi m’skoi 03uMoi,
OTpPHUMaHHX Bif ribpuausanii 6aTbKiBCEKUX (OpPM, IO HAJIEkKATh O PI3HUX €KOTHIIB. BCTaHOBIIEHO, M0 yCHAaAKyBaHHS Kilb-
KOCTi 3epeH 3 pociuHu riopunamu F; B mepeBaxkHiil O1bIocTi KOMOIHALIH TPOXOHIO 38 THIIOM MMO3UTUBHOTO HAIOMIHY-
BauHs (h, = 1,5-30,5). IcTuaHMIt reTepo3uc, 3a KiJbKICTIO 3€pEH 3 POCINHY, TIPOSIBUBCS Yy 1eB’ U TiOpuais. HaiBumm re-
Tepo3ucHUM e(eKTOM XapakTepusyBanucs komOiHauii cxpeuryBanns Jpiaga 1 / Pocrasuus (30,8 %) (ctenoBuii exorumn /
micocrenoBuii exorumn), NAZ / Onecs (33,5 %), Taiityn / Onecs (32,8 %) i T'aiityn / BinouepkiBcbka HarmiBKapJMKoBa —
43,8 % (cxpeuryBaHHs BinpaneHux ekosoro-reorpadivyaux ¢opm). CTymiHb MO3UTHBHUX TPAHCTPECIH 3a KITBKICTIO 3epeH 3
POCIIMHH B riOpUIHUX nonyJsinii F,, oTpuMaHuX Bix cXpeliyBaHHs CTEIIOBOIO €KOTHILY 3 JICOCTEIIOBHM, 3HAXOIUBCS B MEXax
Big 6,3 % (Micis onecwka / JIubinp) mo 83,0 % B kombiHawii piana 1 / PocTaBuiis 3 4acTOTOI0 MPAKTUYHO IIHHUX PEKOMOi-
HaHTiB 3,8 1 71,4 % BianoBinHO. 3a cXpellyBaHHS BiITAIEHUX €KOJIOro-Teorpadidaux GopM CTyNiHb MO3UTHBHUX TPaHCIpe-
ciif cranoBuB 5,8-69,7 %, a yacToTa TpaHCTPECHBHHUX peKoMOiHaHTIB BapitoBaia Bix 5,3 % (Ilexin x BinmonepkiBceka HamiB-
kapinkoBa) 10 50,0 % B kom6inanii ["atityn / Onecs.

Kawuosi cioBa: nimeHnIs M’ ska 03UMa, KUIBKICTh 36pEH 3 POCIIMHH, EKOTUITH, KOMOIHAIIT CXpeIlyBaHHs, TiOpHIH, yC-
MaJIKyBaHHs, TETEPO3UC, CTYMiHb JTOMIHYBaHHS, CTYIIHb 1 YaCTOTa TPaHCTPeCiil.

IocTanoBka npo6/aemMu. 3epHOBI KyJIbTYpH Ha 3eMITi BiZirparoTh HaJ3BUYaiHO BaXKIIMBY POJIb SIK JKe-
perio mpoAyKTiB XapayBaHH. [10Tpeda B 3epHI HEBIIMHHO 3POCTAE 1 IIEPEBHIITYE HOro BUPOOHUIITBO [1].

[Tmenutss M’ sika 03MMa € OCHOBHOIO TIPOJIOBOJILYOI0 KyIbTyporo Ykpainm. [l{opiuna rmoma moci-
BY B CEpEHOMY CTAHOBUTH 5,6 MIIH Ta, IO B CTPYKTYPi MOCIBHOI ILIOMII 36pHOBHUX KYJIBTYpP 3aliMae
58,3 %, a nuToma Bara ii y BaloBuX 3epHa carae 62-65 %. [IpoBigHa posb NMIIECHULI 03UMOI Y 3€pPHO-
BUPOOHHUIITBI YKpaiHU € HAyKOBO OOIPYHTOBAHOIO 1 EKOHOMIYHO JOIIBHOIO [2].

CTBOpEHHS 1 BIPOBAIKCHHS HOBUX COPTIB 3 BUCOKHM IOTEHITAJIOM MPOAYKTHBHOCTI, CTIHKUX 0
cTpecoBUX (PaKTOPiB JOBKILISA 3 MOJMINIIEHUMH SKOCTSIMH 3€pHa — HaliICIIeBLINHI 1 €KOJIOT1uHO Oe3re-
yHM (aKTOp 3pOoCTaHHs 1 cTadinizamii 00CAriB BUPOOHHUIITBA 3EPHA.

AHaJti3 ocTaHHIX JoCaiTKeHb i myOJikaniii. ['oTOBHUM METOIOM CeNeKINii MIIEHUIl € TiOpHuIu-
3aiis, 3a K01 BUXiMHI (JOPMU MarOTh 3a0€3MEYNTH MAaKCUMAaIhbHO MOJIMBHMA BHXiJ] PEKOMOIHAIINH 3
HEOOXITHUM TOETHAHHIM TOCHOJAPChKO I[IHHMX O3HAaK 1 BiaacTuBoCTel [3-7]. OCHOBHUM JKEpEioM

© JNozincwkuii M.B., Bypaeniok-Tapacesuu J.A., Iy6osa O.A., 2016.
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T€HETUYHOI MIHJIMBOCTI B IMTOKOIHHAX TiOpuaiB € MeoTnana pexombinamis JIHK, a came — mepexom-
OiHALiS OKPEMUX XPOMOCOM i KPOCHHTOBED.

Triticum aestivum L. Haa3BU4YaiHO TOTIMOPGHUM BUI, 10 SKOTO HajaeKuTh Oiibire 100 OoTaHiy-
HUX Pi3HOBUIHOCTEH Ta BEJIMKA KiJIBKICTh eKojioro-reorpadigaux rpym [8].

Haii0inbm Bask1MBOIO Mpo0IeMOI0 y Teopii cenekii 3anuIIaeTbes Mpolec miadopy BUXiAHOTO Ma-
Tepiay IS pi3HUX HANpsAMIB CelekIliiHoi pobotu [9]. Buenumu omparboBaHO 3HAYHY KUTBKIiCTh
MIPUHITUIIB Tia00py 0aTHKIBCHKMX KOMIIOHEHTIB I cXpentyBaHHs. Bimomuii cenekiionep C. bopoe-
BUY [4] BU3HAYUB TPHW KOHIEHINI MiAOOPY OaThKIBCHKHUX Map ISl CXPEIIyBaHHS: KOHIICHINI COPTY,
o3Hakd i rera. A. @. Mepexxo [10] Buninge Taki IPUHLIUIN: €KOJOTO-reorpadivuHmii, B3aEMHOTO J10-
MMOBHEHHS (KOMIUIEMEHTApHOCTI) O3HAK 3a pe3yJbTaTaMH OIHKU IXHKOI KOMOIHAIIHHOI 3JaTHOCTI Ta
CHUCTEMHUH MAXix y mia0opi 0aThKiBCHKMX KOMITOHCHTIB CXPEITyBaHHS.

Ha monineHOCTI BUKOPHCTaHHS €KOJIOTO-TeorpadiyHOro MPUHLHUILY, SIK OJHOTO 3 CAMHUX Pe3yJbTa-
TUBHUX METOMIB cenekii, 3a3Havatoth [L.I1. JIyk’suenko [11], P.O. Craufurd, P.M. Cartwright [12],
C.IL JIndenko, M.A. Jlursurenko [13], Bypaenarok-Tapacesud JI.A. [6] Ta iH1Ii.

[HiniaTopoM BIpOBaJKEHHS eKoyiorivHoro Metoxy B cenekiii € €. M. Cinceka [14]. [punnunu
exoTumnivHoi cenekuii chopmynboBani €. M. Cincpkoro (1933) B pamMkax eKOJIOTTYHOT CHCTEMH CENeK-
1ii [ 15], BoHA po3risgana BUA IK CUCTEMY eKOTHTIIB [16].

B cenexmiifHiit poOOTI 3 pocaHAME IS O1IBIIT IMIBHAKOTO CTBOPSHHS COPTY BKIIMBO 3HATH OCO-
OMMBOCTI yCHaaKyBaHHS KiNbKICHUX O3HaK [17], cepea SKMX OAHUMH 3 HaWBaXKJIHMBIIIUX € KUIBKICTh
3epeH 3 kojoca i pociauau [18, 19]. Ile 103BONMMTh BU3HAYMTH IIHHICTh BUXITHOTO MaTepiany, Biio-
paTH 1 OLIHNUTH CEJICKIIMHUN MaTepial Ha paHHiX eTanax cenekiii [20].

MeTtoro nocmigkeHb Oy0 BCTAHOBUTH 0COOIHMBOCTI yCIaJAKYBaHHS KITBKOCTI 3€peH 3 POCIUHH Ti-
Opumamu F; Ta cTymiHp 1 4acTOTy MO3WTHBHUX TpaHCIpecii y riOpuanux nomyssuid F, mmennmi
M’SIKOT 03MMOI, OTPUMAaHHUX BiJ CXpeIyBaHHSA 0aTbKIBCHKUX (OPM, 10 HAJICKATh A0 PI3HUX €KOJIOIiY-
HUX TPYIIL.

Marepias i MeTonnka nMpoBexeHHs T0CTIIKeHb. J[OCIiPKeHHS TPOBOIMIIA B YMOBax binornep-
KiBChKOi mociimHo-cenekmiaoi cranmii (BIIJICC) [HcTuTyTy 6i0€HEpreTHUHNUX KYJIBTYP 1 IyKPOBHX
oypskiB y 2011-2013 pp.

BarbkiBcbkuMu Gopmamu Oyiid COPTH 13 CeNEKUiHUX YCTaHOB, PO3TAlIOBAHUX B PI3HHX KO-
joro-reorpadiuHuX 30HaX, a came: Micisg omecbka (Mic. ox.) (CenekuifiHO-reHEeTHUYHHUH 1HCTH-
TyT), Binpana, JIu6igs, Onecs, PoctaBuis, bimonepkisckka Hanipkapaukosa (b.11. u/x) (BLIACC),
Hpiaga 1 (HB® “Jlpiana”), [lomiceka 90 (IncturyT 3emnepobctBa), NAZ (Kazaxcran), ['aliTyH i
[Tekin (Kurait), o HamexaTs 10 pi3HUX ekonoriunux rpym. Jocnimkysanu 10 riOpuaaux komOi-
Hamiid: Mic. ox. / Bigpama, Mic. oxa. / JIuGins, piaga 1 / Onecs, Apiaga 1 / PoctaBuisa, NAZ /
Onecs, NAZ / Ilomiceka 90, Naiityn / Onecs, [aiityn / b.11. w/k, Ilexin / Onecs, [lexin / b.11. u/k.
Hacinns Fy_, BuciBanu cenekmiiinoro ciBankor CCK®-7M 3a cxemoro: MatepuHchka ¢opma, Tiod-
pun, 6aTbKiBChbKa hopMma. I3 riOpuaHUM MOKOJIHHSAM IPAIIOBAIN 32 METOIOM Ieairpi. BrpogoBixk
BereTarlii npoBoAMIM (EHOJIOTIUHI CIIOCTEPEIKCHHS, MiC/II HACTAHHS IOBHOI CTUIJIOCTI — CTPYKTY-
pHuii anani3 cHomiB [21-22].

Cryninbs ¢eroturnoBoro noMinysanHs (h,) KiIbKOCTI 3epeH 3 POCIHHHU y TiOpHUIiB BU3HAYANM 32
dhopmyioro I'."M. Beitna ta P.I. Atkinca [23], cTymiHb 1 YaCTOTY MO3UTHUBHHUX TpaHCTpeciii 3a Gpopmy-
namu, 3anponoHoBanumu ['.C. Bockpecencokoro, B.1. IlImotom [24] ta A.Il. Opmokom, B.B. bazamni-
eM [25], ictuHHMH reTepo3uc 3a GpopMyIoro 3anponoHoBanolo X. Jlackanesum [26].

biomeTpudHi aHaI3M TIPOBOAIIIN 32 CEPEIHIM 3pa3KkoM 25 POCIUH y TPUPA30Biil TOBTOPHOCTI. Pe-
3yJABTATH EKCIIEPUMEHTATBHIX JAaHUX 00POOJISITA CTATUCTUYHUM METOJIOM 3a TIporpamMoro “Statistica”,
Bepcis 5.0.

OCHOBHI pe3yJbTaTH AOCTiIKeHHA. AHATI3 TTOKa3HUKa (PEHOTHUIIOBOTO JTOMIHYBaHHS KUIBKOCTI
3€pEH 3 POCIIMHU CBIAYHTH, IO B JICB’ATH 3 MECATH TiOpHIiB F; ycrmaakyBaHHS O3HAKH MPOXOIMIIO 32
no3utuBHUM HatoMinyBanHsM (hp = 1,5-30,5). B kom6inarii cxpenryBanas NAZ / [Toniceka 90 cro-
cTepiranocs MO3UTUBHE JOMiHYBaHHS (puc. 1).

[cTrHAMI reTepo3uc, 3a KUTBKICTIO 3epeH 3 POCIIMHHY, IIPOSBUBCSA Y AeB’ATH riOpumiB. HaiBummm
reTepo3rCHUM e(eKToM xapakTepu3yBaiucsi kKomOiHamii cxpemryBanns [piama 1 / PocraBuug (30,8 %)
(cremoBmit exorun / micocrenoBuii exorur), NAZ / Onecs (33,5 %), lavityn / Onecs (32,8 %) i
Taitryn / B.L1. #/k. — 43,8 % (cxpeliyBaHHs BiAJaJACHUX eKoJioro-reorpadidyaux gpopm) (puc. 2).
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Puc. 1. Ctyninb (peHOTHIIOBOIO JOMiHYBAHHS KIJILKOCTI 3epeH 3 POCIUHH
riopuaamu F; nenuni m'sikoi o3umoi (2012 p.).
Kowmbinauii cxpernyBanns: 1 — Mic. ox. / Bigpana; 2 — Mic. ox. / JIubiae; 3 — [piaga 1 / Onecs;
4 — lpiana 1 / PoctaBuus; 5 — NAZ / Onecsi; 6 — NAZ / Tloniceka 90; 7 — Taiityn / Onecs;
8 — laiityn / B.11. w/x; 9 — Iekin / Onecs; 10 — [ekin / B.11. #/k.
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Puc. 2. I'erepo3uc 3a KiibKicTIO 3epeH 3 pocanan y riopuais Fynmennni m'saxoi o3umoi (2012 p.).
Kowmbinauii cxpeuryBanus: 1 — Mic. oa. / Biapana; 2 — Mic. oa. / JIubine; 3 — dpiaga 1 / Onecs;
4 — lpiana 1 / PoctaBuus; 5 — NAZ / Onecsi; 6 — NAZ / Tlomiceka 90; 7 — Taiityn / Onecs;
8 — Taiityn / B.11. u/x; 9 — Iekin / Onecst; 10 — IMexin / B.11. v/k.

JlocnipkeHHSIMA BCTaHOBIICHO 3HAUHY AuQepeHLiario MiX ridOpuaaMu Mepioro NOKOoJIiHH 3a Ki-
JBKICTh 3€peH 3 POCIMHHU. Marouu KUTBKICTh 3epeH 3 pOCIuHH B Mexax 145,1-187,5 mr., AeB’ATh 3
JCCATH TiOpHIIB MEePEBUIIYBAIM BUXIIHI 0aThKIBChKI COPTH. MeXi MakCHMMajabHHUX 3HAYCHb O3HAKH
KUTBKICTB 3€pPEH 3 POCIHMHHU Y MEPEeBaXHO1 OUTBIIOCTI TiOpHIiB 3HAYHO MEPEBULIYBAIM BEITMYUHH Oa-
TBKIBCBKUX (popM. BapiroBaHHS 03HAKM KUJIBKICTh 3€PEH 3 POCIMHHU y OinbiiocTi riopumiB Fy, i 0ath-
KiBChKUX (POpM € 3HauHUM (TadJ1. 1).

3a KUTBKICTIO 3epeH 3 POCIHMHU JAEB’ SITh 3 fecsTu riopuais F, nepeBuiryBanu mokasHuk Kpaiuoi Oa-
TBKiBCHKOT (hopmu Bin 3,5 mt. (NAZ / Onecs) mo 54,9 mr. ([piaga 1 / PocraBuns). MakcumanbHi
3HAYCHHs O3HaKM B OLIBIIOCTI TOpUAHMX monmy/saiiii F, Buxomunu 3a Mexi 0aTbKiBCBKUX (HOPM Bif
8 3epen (Mic. ox. / JIubins, [1exin / B.11. #/x) no 69 3epen B nomynsii ["aiityn / Onecs, o BKkaszye Ha
3Ha4YHE (POPMOTBOPEHHSL.
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Tabmum 1 — CTyninb nposiBy i BapiloBaHHS KiIbKOCTI 3epeH 3 pocanHn y riopuais Fy, i ix 6aTekiBeskux ¢opm

KombGinarii Ti6puau Fy, 2012 p. Ii6puau F,, 2013 p.
CXpeIIlyBaHHS Ta — - Lim (1) — - Lim (1)
6aTIE)KiBCyI)Ki dbopmu (X+SX)r min | max V% (X+SX)r min | max V.%
CTernoBHii eKOTHII / JTICOCTEITOBUI €KOTHIT
Q@ Mic. ox. 124,7+11,02 62 185 29,4 80,0+ 641 59 128 25,3
Mic. ox. / Bigpana 156,4+7,76 125 229 18,3 94,6 +648 60 149 28,2
4 Binpana 92,8+11,76 36 171 40,0 56,3 +5,39 31 74 30,2
Mic. ox. / JIubins 156,0+12,34 47 230 24.5 84,6 +8,82 37 136 39,0
& Jubins 108,4+7,32 70 172 26,1 56,2 +3,99 38 73 22,4
Q Hpiana 1 95,5+8.45 50 162 34.8 25,7+2,03 16 41 30,6
[piana 1 / Onecst 145,1+11,13 78 200 254 94,3 +831 53 149 29,2
& Onecs 135,6+12,87 52 197 28,5 76,0 £4,39 54 99 18,3
[piana 1/ PocraBuus 155,2+13,10 78 239 25,6 125,9+10,60 85 183 28,3
& PocraBuis 118,7+13,23 55 221 33,5 71,0+7.25 32 100 32,3
CxpelyBaHHs BiiialleHUX eKoyoro-reorpagivHux Gopm

Q NAZ 105,6+12,63 48 195 36,2 85,7+7733 51 125 27,0
NAZ / Onecs 181,0+13,35 110 333 232 89,2 +847 46 134 32,9
NAZ / Tloniceka 90 106,6+6,96 70 152 25,4 102,1 +£8,86 43 142 33,1
& Toniceka 90 106,6+7,23 63 148 25,6 659 +6,37 31 90 30,6
Q Taiityn 127,9+£10,26 66 200 28,0 74,6 £4,31 45 91 18,3
lajityn / Onecst 180,1+£13,76 111 339 22,8 106,7 +7,22 63 168 27,1
Taiityn / B.11. v/x 183,9+13,43 101 297 21,4 109,1 +£11,16 53 174 33,9
& B.II. v/x 124,1+12,43 50 209 30,7 80,8 +8,31 46 139 32,5
Q Tlekin 151,9+12,06 72 227 24,4 79,5 +6,86 52 115 27,3
Iexin / Onecst 156,0+11,73 107 247 23,1 734+754 28 127 39,8
IMexin / B.11. u/x 187,5+13,03 120 319 21,3 94,6 +8,72 48 147 30,6
Tlogonsnaka (St) 126,8+12,83 45 222 30,3 62,0+5,26 39 101 26,8

CTymiHb MO3UTHBHUX TPAHCTPECIH 3a KIIBKICTIO 3¢peH 3 POCIMHH, B riOpumiB F,, oTpuMaHuX Big
CXpEIIyBaHHs CTETIOBOTO CKOTHUITY 3 JTICOCTEIIOBHM, 3HAXOAMBCS B Mexax Bif 6,3 % (Mic. ox. / JIubins)
10 83,0 % B komOiHaii Jpiaga 1 / PocTaBuiis 3 4aCTOTOIO BHICIUICHHS MPAKTUYHO IIHHUX PEKOMOI-
HauTiB 3,8 1 71,4 % BignosigHo (Tadm. 2).

3a cxpellyBaHHs BiJaJeHUX €KOJIOro-reorpaiuHux GopM CTYHiHb MO3UTUBHHUX TPAaHCIPECid 3a
JOCIIDKYBAaHOIO O3HAKOI0 CTaHOBUB 5,8-09,7 %, a yacToTa TpaHCIPECHBHUX PEKOMOIHAHTIB B JOCII-
JOKYBaHUX TIOpUIAHMX MOyl BapiroBaia Bix 5,3 % (Ilekin x B.II. v/k) mo 50,0 % B xomOiHaIIii
Taitryn / Onecs.

Tabmuus 2 — Ctyninb i YacToTa NO3UTHBHMUX TPaHcrpeciii 3a KinbkicTio 3epen 3 pocaunn y riopuais F, (2013 p.)

g{;fg;;;:}; Crymins h, B F, Crynine TpaHerpecii, % Yacrora TpaHcrpeciii, %
CTenoBuii eKOTHII / JTICOCTENMOBUI EKOTHIT
Mic. ox. / Bigpana 3,0 16,4 12,0
Mic. ox. / JInbins 4,8 6,3 3,8
[Hpiana 1/ Onecst 1,5 50,5 23,8
Jpiana 1/ PocraBuus 4,1 83,0 71,4
CxpelyBaHHs BiiialeHUX eKoyoro-reorpagivHux Gopm
NAZ / Onecs 4,0 7,2 8,3
NAZ / Ilomiceka 90 1,0 13,6 32,0
Taiityn / Onecst 12,6 69,7 50,0
Taiityn x B.11. v/k 30,5 25,2 9,5
ITexin x Onecs 1,5 10,4 13,3
Iexin x B.I1. v/k 3,6 5,8 53

BucHoBku. 1. AHaji3 nmokasHuka ()eHOTHUIIOBOI'O JOMIHYBAaHHS KIIBKOCTI 3€pEH 3 POCIHHM CBij-
YUTh, 110 B JICB’ATH 3 JeCATH riOpuaiB F; ycrajakyBaHHS 03HAKH MMPOXOAWIIO 32 TIO3UTHBHUM HAIOMIHY-
BanusM (hp = 1,5-30,5).

2. HaifBurmimM reTepo3rucHuM e(hekToM XapakTepu3yBaucs KoMOiHarti cxpentyBadas piaga 1/ Poc-
tauiis (30,8 %) (crenoBuii ekotun / sicoctenoBuii ekotur), NAZ / Onecs (33,5 %), T'aiityn / Onecs
(32,8 %) i latityn / B.11. 0/k. — 43,8 % (cxpeliyBaHHS BiIJaJIeHUX €KOJIOro-reorpagiyHux Gopm).
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3. Haiibispma KiUTBKICTh TPAHCTPECUBHUX PEKOMOIHAHTIB 32 KIIBKICTIO 3€pEH 3 POCIHHHM, OTPHUMa-
HUX BiJI CXpeUlyBaHHSA CTEMNOBOTO €KOTHITY 3 JIICOCTETIOBUM, CIIOCTEpiragach B TiOpUAHMX HOMYJISLiN
F, lpiana 1 / PocraBuris ta Jpiaga 1/ Onecs — 71,4 1 23,8 % BiamoBigHO. 3a CXpeITyBaHHS BiUIaJICHIX
exosioro-reorpadiuaux ¢opm™, uaisuincs nonyssii [aitys / Onecst i NAZ / IMoniceka 90 — 50,0 i
32,0 % BigmoBigHO.

4. IIpoBeneHi AOCTIIKCHHS CBITYaTh, 10 3ATYYCHHS J0 Ti0puau3anii 3 MiCIIeBUMH aIallTOBAHUMHU
COpPTaMH 1HIIMX €KOTHITIB JO3BOJISIE CTBOPIOBATH 3HAYHUU PE3epB T€HOTHITIOBOT MIHJIMBOCTI 3a KUTBKi-
CTIO 3€pPEH 3 POCIUHH.

[lepcnekTHBOIO MOAANBIINX JOCTIIKEHD € MPOBEACHHs JOOOPIB Ta OLIHKA OAEPKAHUX PEeKOMOi-
HaHTIB 32 KOMITJIEKCOM TOCIIOAapChKO IIIHHUX O3HAK 3 METOI0 CTBOPEHHS HOBOTO BHXIIHOTO MaTepia-
JIy JUTSL CETIEKINii COPTIiB 3 BUCOKHM PiBHEM MPOIYKTHUBHOCTI 1 aJaNTUBHOCTI JO HECHPHUATINBHX YMOB
JTOBK1JLISI.
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Tunbl Hac/ieI0BaHUSI KOJIUYECTBA 3epeH ¢ pacTeHuss B ruopuaos F; u ¢popmoodpaszoBaTenbHblii pouecc B rud-
PUAHBIX Nomyasauusax F, nmeHnnb! MArkoii 03uMoii, MoJTy4eHHBIX OT THOPUAN3ALUHN PA3HBIX YJKOTHIIOB

H.B. Jlo3unckuii, JI.A. Bypaenwok-TapaceBuy, O.A. /lyooBa

HccnenoBaHo crereHb (PeHOTUIINIECKOTO JOMHHHPOBAHUS KOJIMYECTBA 3€PEH ¢ pacTeHus y rudpunos F| mmeHuIs: Ms-
TKOIf 03UMO, TTOTy4EHHBIX OT TMOPHIU3AIMU POJUTENBCKUX (OPM, UTO OTHOCATCS K PA3HBIM SKOTHUNAM. Y CTAHOBJIEHO, YTO
HacJeIoBaHNe KOJINYEeCTBa 3€pEH ¢ pacTeHust rubpuaamu Fy B 60sbIIMHCTBE KOMOMHALNI OCYILIECTBISIIOCH 33 THIIOM IIOJIO-
xuTenpHOro Hagnomunuposanus (h, = 1,5-30,5). McTunHBI rereposuc, 3a KOJIUYECTBOM 3€PEH C pacTeHHs, NPOSIBUICS B
NIEBATH THOPUIOB. 3HAUUTENBHBIM IeTEPO3UCHBIM d(P(DEKTOM XapaKTepH30BaINCh KOMOMHAIMU ckpeiuBanus [puama 1 /
Pocrasuus (30,8 %) (crenHoii sxotun / necocrennoit skotun), NAZ / Onecs (33,5 %), laiityn / Onecs (32,8 %) u laiityn /
BenonepkoBckas nosykapiukoBas — 43,8 % (CkpenuBaHue OTHAICHHBIX SKoJoro-reorpaduueckux ¢opm). CremneHs moso-
KHUTETBHBIX TPAHCIPECCHH 338 KOJIMYECTBOM 3€peH C PACTEHHsI B THOPHIHBIX NOMYISIUHA F,, MONTydeHHBIX OT CKpeInnBaHUsL
CTEIHOT'0 PKOTHUIIA C JIECOCTEITHBIM, HaXOMIach B mpeaenax ot 6,3 % (Muccus onecckast / JIstouns) 1o 83,0 % B komOuHa-
uuu Hpuana 1 / PocraBuiis ¢ 4acTOTON MPaKTUYECKH LIEHHBIX pekoMOuHaHTOB 3,8 1 71,4 %. IIpu ckpemyBaHuN OTAATEHHBIX
9KOJIOTO-reorpaguyeckux GopM CTENeHb MOJOKHUTEIBHBIX TpaHcrpeccuil coctasisiia 5,8-69,7 %, a yacToTa TPaHCTPECCHB-
HBIX peKoMOMHaHTOB Konebanack ot 5,3 % (Ilexun / benonepkoBckas nomykapnukosas) 10 50,0 % B komOunauuu ["aiityn /
Onecs.

KnroueBble cjoBa: mumieHnna Msrkas 03MMasi, KOJIMYIECTBO 3€PEH C PacTCHUs, SKOTHIBI, KOMOMHAINK CKPEIIUBAHUS,
THOPHIBI, HACNICIOBAHNE, TETEPO3HC, CTENIEHb JOMUHUPOBAHMUS, CTEIICHb M YaCTOTa TPAHCTPECCUI.

Grains number per plant inheritance types in the F; hybrids and formative process in F, soft winter wheat hybrid
populations derived from different ecotypes hybridization

M. Lozinskyi, L. Burdeynyuk-Tarasevich, O. Dubova

Soft winter wheat is the main food crop in Ukraine. Development and introduction of new varieties with high productivi-
ty potential, resistant to environmental stress factors with improved grain quality is the cheapest and the most environmental-
ly friendly factor of growth and grain production stabilization.

The main method of wheat selection is hybridization in which the original forms must ensure the highest possible output
of recombinations with the required combination of economically valuable attributes and properties. The main source of ge-
netic variability in hybrids generation is DNA meiotic recombination, namely, a specific recombination of chromosomes and
the crossingover.

The most important problem in the theory of selection is the process of source material selection for different directions
of breeding. Scientists have worked out a significant number of the principles of parental selection of components for the
crossing. A well-known breeder S. Boroyevych identified three concepts of parental pairs selection for crossing: concepts of
grade, signs and gene. A.F. Merezhko identifies the following principles: ecological and geographic one, mutual supplement
(complementarity) of signs of their combinability evaluation and systematic approach in the selection of the parental crossing
components.

The initiator of introducing the ecological method in plant breeding is Ye. M. Sinska. The scientist considered ecotopic
selection principles she formulated within the ecological system of selection (1933) to be a kind of ecotypes system.

It is important to consider the nature of quantitative traits inheritance in the crops breeding aiming to breed a variety
quicker, and the number of grains in a spike and a plant is among the most significant trait. This will determine the value of
the source material as well as select and evaluate the breeding material in the early stages of selection.

The degree of phenotypic dominance of grains number per plant in the F1 soft winter wheat hybrids derived from the hybridiza-
tion of parental forms belonging to different ecotypes has been studied. It has been found out that the inheritance of the number of
grains per F1 plant hybrids in most combinations ran through the positive overdominance type (hr = 1,5-30.5). True heterosis, by the
number of grains per plant, manifested in nine hybrids. The highest heterosis effect of crossbreeding was observed in the combina-
tion of Dryad 1 / Rostavytsya (30.8 %) (steppe ecotype/forest-steppe ecotype) NAZ / Olesya (33.5 %), Haytun / Olesya (32.8 %) and
Haytun / Bilotserkivska semi-dwarf — 43.8 % (remote eco-geographical forms crossing). The degree of positive transgressions by the
number of grains per plant in F2hybrid populations, obtained in crossing the steppe ecotypes and the forest-steppe, ranged from
6.3 % (Mission Odessa / Lybid’) to 83.0 % in the combination of Dryad 1/Rostavytsya with a frequency of practically valuable re-
combinants of 3.8 and 71.4 % respectively. Crossing remote ecological and geographical forms resulted in the extent of positive of
transgressions of 5.8-69.7 %, and the frequency of transgressive recombinants ranged from 5.3 % (Beijing x Bilotserkivska semi-
dwarf) to 50.0 % in the Haytun/Olesya combination.

Analysis of phenotypic dominance of grains number per plant shows that in nine F1 hybrids out of ten the inheritance
ran on positive signs overdominance (hp = 1.5-30.5).

The highest heterosis effect of crossbreeding was typical for the combination of Dryad 1 / Rostavytsya (30.8 %) (steppe
ecotype / forest-steppe ecotype) NAZ / Olesya (33.5 %), Haytun / Olesya (32.8 %) and Haytun / B.TS. n / a. — 43.8 % (re-
mote eco-geographical forms crossing).

The highest transgressive recombinants by the number of grains per plant derived from steppe and forest-steppe ecotypes
crossing, was observed in F2 hybrid populations of Dryad 1 / Rostavytsya and Dryad 1 / Olesya 71.4 and 23.8 % respective-
ly. By crossing remote eco-geographical forms vydilysya population Haytun / Olesya and NAZ / Woodland 90 — 50.0 and
32.0 % respectively.

The conducted research suggests that involvement of hybridization with the local varieties adapted with other ecotypes
allows to create significant reserve of genotypic variability for the number of grains per plant.

Key words: mild winter wheat, grains number per plant, ecotype, crossbreeding combinations, hybrids, inheritance, het-
erosis, dominance degree, transgressions degree and frequency.
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QUALITY OF SUGAR BEET SEEDS AND THE WAYS OF ITS INCREASE

V crarTi po3risIHYTI MUTAHHS MOAO MiABUIIECHHS SKOCTI HaCIHHS I[yKpoBHX OypskiB. JloBeneHO, O SKiCTh HACiHHS (o-
PMY€TBHCS SIK IIUIIXOM BHPOIIYBaHHS HACiHHS, TaK i HOTro mepepoOKolo Ha HaCiHHEBUX 3aBogax. OJHUM 3 BaXJIMBUX €JIEMEH-
TIB TEXHOJIOTI] BUPOIYBaHHS HACIHHS TiOpPHAiB HA OCHOBI IIMTOILUIA3MaTUYHOI YOJIOBIYOI CTEPHIIBHOCTI € 3a0e3NeUeHHsI CHH-
XPOHi3allii UBITIHHSA 1 3alTWICHHS 0aTbKIBCHKUX KOMIIOHECHTIB Yepe3 YeKaHKy HACIHHUKIB, 110 ICTOTHO BIUIMBAE HE TUILKH HA
piBeHb ypOXKaifHOCTI HACiHHsI, aje 1 Ha HOro sIKicTh, 0COOIMBO SHEPrilo MPOPOCTaHHS i cXOXkicTh. JloBeaeHO, 10 e(heKTHB-
HHUM CIIOCOOOM IIOJIIMIICHHS SIKOCTI HACiHHS € HOro CTUMYJIIOBAHHS B ITPOLIECi HOIEPEAHBOT MATOTOBKH /10 CiBOM Ha 3aBOII.

KurouoBi ciioBa: HaciHHs, IyKpOBi Oypsikd, YeKaHKa, OJATKOBE 3allWJICHHS, CTUMYJIIOBaHHSI HACiHHS, CXOXKICTh, ypoO-
KaiHiCTb.

Introduction. In the global market to ensure the competitiveness of the sugar beet is necessary to
create the conditions to ensuring the high technological level of growth, which meets the requirements
of sustainable development, to implement the high environmental standards for the sugar beet pro-
cessing, to orient the consumers in own market. In the intensive agriculture the sugar beet productivity
is depend by many factors: soil and climatic conditions, the implementation of high-productivity hy-
brids, the qualitative pre-seeding processing of seeds, the usage of modern techniques and technolo-
gies, fertilizers, reliable plant protection, high tech improvements on the factories etc. All of these fac-
tors can significantly to reduce the sugar beet productivity, but without the using of high quality seeds
of new hybrids is not possible to achieve the maximum yield of culture.

The quality of sugar beet seeds is caused by the complex of genetic factors that are controlled by
plant breeders and environmental and agrotechnological conditions of their growing and methods of
post-harvest and pre-seeding seed preparation with modern technology using [Doronin V.A., 2003].
Therefore, we are focusing only on those methods that directly influence on the yield and quality of
sugar beet seeds by its cultivation of plantings and without plantings methods and during of its pre-
seeding preparation. The most important indicators of seed quality are viability, energy germination,
germination, one sprouting, uniformity and stability by the size and forms.

Among the many factors that influence on the growth, development and yield formation and
quality of seeds are of great importance the processes of controlled regulation of flowering and pol-
lination of seed plants, especially by the seed growing of hybrids that based on cytoplasmic male
sterility (CMS). Without the problem solving of the methods improvement of the directional regula-
tion of growth processes is almost impossible to avoid the formation of a large number of small
seeds that under the current standard [ISO 4231-2003] does not apply to the seeds and by the post-
harvest purification of heap is lost. Also, these methods are aimed on the limiting of the growth of
tall plants that improves the conditions of seed harvesting, reduces the losses, and increases the
yield and quality.

In order to limit the growth of sugar beet seed plants is used: the manual, mechanical and chemical
minting. This method is provide more productive seed plants by the way of growth limiting of the cen-

© Karpuk L., Vachniy S., Krykunova O., Pavlichenko A., Doronin V.,
Kravchenko Yu., Doronin V., Polishchuk V., Shevchenko T., 2016.
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tral stem, in the results the nutrients are more actively entering the side stems, which improves their
growth and development and, ultimately, to increase their productivity [Balan V.M. et al., 2001].

With the removal of the apical meristem of the central stem is suspended its growth and develop-
ment. But at the minting is removed not only the point of growth, but also some part of the stem with
fruit placed on it, as a result is passes the redistribution of nutrients and other substances that needed
for the growth of both central and side stems. Instead, that these substances came to the point of
growth and expended on the growth and development of the central stem and the formation of new
small fruits, they come to the fruit that remaining on the stems of seed plants. By the using of minting
are formed larger seeds, and it accumulates more nutrients also. Application of this agriculture method
in the early phase of stem formation is accelerate the start of seed plants flowering for 2-3 days. It is
friendlier and ends at an earlier term, and this in turn for 2-3 days accelerates the maturation of seeds.
Also is observed a positive effect of the minting on the seed quality, especially when the minting is
done in the late phase of stem formation [Yukhnovsky I.A., 2003].

Analysis of recent research and publications. According to the data of V. Faydyuk in applying
the seed plants minting the yield of hybrid seed Ukrainian MS 70 is increased to 0.09 t/ha similarity —
3 % [Faydyuk V.V., 2003]. In Odessa region (Ukraine) for without planting way of seed growing by
both manual and mechanized minting in the early phase of stem formation has provided the increase of
the yield of seed to 0,15-0,35 t/ha, in compared with the control — without minting [Zaryshnyak A.S.
et al., 1996]. In irrigated conditions of Crimea at the farm "Zarichniy" on the area of 1.1 hectares the
minting in the phase of mass stem formation has provided the increase of the seed yield of varieties-
populations to 0.57 t/ha, and its similarity to 3 % [Balan V.M. et al., 2003]. So, the earlier conducted
researches by the growing of ordinary seeds of the varieties-populations and hybrids of sugar beet that
based on CMS as plantings and without plantings ways are demonstrate the high efficiency of minting
as the method of directional regulation of seed plants growth and development and their flowering,
pollination and fertilization. The modern hybrids of sugar beet have a high potential of seed productiv-
ity, but for a more complete its implementation should to create the favorable conditions of mating
components growing. Therefore, the actual was to study the process of growth and development regu-
lation of mating components, the synchronization of its flowering and yield forming of base seed by
the criterion of maximum seed productivity.

One of the most perspective ways to improve the quality of seed is its pre-sowing preparation in
the seed plants that including seed cleaning from impurities that do not relate to the main crop seeds,
sizing, polishing, sorting by the aerodynamic properties and specific gravity, stimulation, pelleting and
encrusting. The stimulation of the intensity of seed germination is possible with the using of mechani-
cal methods of seeds preparation on the seed plants by the way of removal the artificial barriers to seed
germination, the usage of growth stimulants and microelements. However, the most perspective way
to increase the intensity is to initiate the passing of start phase germination with the following of its
suspension, which was the goal of our research.

Materials and methods. By the research program was envisaged to studying the features of seed
quality formation by the growing of seeds, and it’s pre-preparation in the seed plants. The researches
were conducted at the Institute of bioenergy crops and sugar beet NAAS, Umansky Experimental Sta-
tion, Uman National University of Horticulture and Vinnytsia seed plant Company "Ahrohrad B" in
2013-2015.

The field experiments were conducted according to the scheme: 1. No minting — control 2. Minting
of 50 % of plant pollinator 3. Minting of 50 % of plant pollinator and 100 % of plants CMS compo-
nent. In the process of studying the optimal terms of minting and study its effectiveness on the pro-
cesses of flowers formation, the synchronous of flowering and productivity of seed plants the studies
were performed on the paternal and maternal components of triploid hybrids of sugar beet Umansky
MS 97 simultaneously. The minting was carried out in the period of mass stem formation by manually
when the plants were 60-70 cm in height. At the same time was removed the top of the main stem for
5-10 cm. The square of scoring plot was 56 m”, the repetition in three-time.

For stimulate the seed under the production conditions is using the 12 parties of calibrated seed of
diploid hybrids Ukrainian MS 72, Westo and triploid Dobroslav, Alexandria. The stimulation of seed
was performed by the method of Institute of bioenergy crops and sugar beets. In the control variant
was sown the not stimulated seeds.
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In the laboratory conditions were stated: the energy germination, germination and the seeds purity
[ISO 2292-96], the mass of 1000 fruits and one sprouting and one seeding [ISO 4232-2003]. The se-
lection of the average seeds samples was performed in accordance with applicable [ISO 4328-2004].
In the field conditions on the seed plants were determined: the number of flowers by the variations of
the experiment was determined by the way of calculation, the seeds yield determined by the way of
heap weighing from the calculation plots and from the individual seed plants. The statistical pro-
cessing of the experimental data was carried out by the methods of variance and correlation analysis
set out in the book of B. Dospyehov [Dospyehov B.A., 1979] with using the appropriate computer
software.

Results and discussions. By the researches is established that the minting of seed plants mat-
ing components has a positive effect on the processes of growth and development and, especially
on the synchronicity of the flowering and flower formation. As a result of the suspension of the
tops growth of the stems is the redistribution of nutrients, improves the supply of flowers that are
formed, and this is contribute of additional formation of high-quality seeds and thus an increase of
its productivity.

The experiments are conducted with the plants of CMS component and fixative of sterility of trip-
loid hybrid Umanskyy MS 97 in isolated breeding houses (Pic. 1).

Pic. 1. The flowering of basic components in the breeding house
(after the minting in the depths of picture and without its holding in the foreground).

In the variant of without minting (control) the variability of the number of flowers, during the
flowering, by the date of accounting was in the MS component from 58.5 to 806.7 pc./plant in the
fixative of sterility from 124.5 to 939.9 pc./plant (Pic. 2a).

During the all dates of account of fixative of sterility in (O-type) flowers were more than in the
MS component, that indicating on the nonsynchronicity of flowering mating components, and this ul-
timately negative affect on the degree of tying seeds, its germination and seed production.

The minting of 50 % of the plants of fixative of sterility was somewhat reduced the intensity of its
flower formation during the whole flowering period, in compared with the control (Pic. 2b). Thus, if at
the beginning of flowering without minting was formed 124.5 flowers/plants, then with the minting —
98.4. The similar results were obtained in the last date of accounting.

In the plants of MS component without their minting there is a significant increasing the intensity
of flower formation in the early phase of the stems formation and a slight decrease in the other two
phases — 154.0-748.2 pc./plant. That is, the minting of 50 % of plants of fixative of sterility is ensured
the synchronous flowering of both components at the beginning of flowering, and at its end.

In the variant of the minting of 50 % of the plants of fixative of sterility and 100 % plants of its
sterile analogue (MS component) was a negligible deviation of variation of the number of flowers of
the two components that make for a fixative of sterility 115.1-667.0 pc./plant and 162.5-750.8
pc./plant for the MS component (Pic. 2c).
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Pic. 2. The intensity of the flower formation of mating components
(average of 2013-2015).

So the minting of the plants of the fixative of sterility and of both components of breeding is pro-
vided the synchrony of flower formation and respectively — the flowering. Without minting the flower-
ing of seed plants of fixative of sterility is began and finish more early in 2.1 times and held intensive
on the start of flowering and 1.3 times — at the end of flowering, than seed plants of the MS compo-
nent, than the flowering of mating components are not held synchronously (Pic. 3a).

The minting of 50 % of the plants of fixative of sterility is ensured the extension of its flower-
ing and more synchronous flowering of components (Pic. 3b). The flowering of fixative of sterili-
ty held more intensively only in 0.64-1.03 times. At carrying out the minting of all plants of MS-
component and 50 % of fixative of sterility is provided the most synchronous its flowering (see
Pic. 3b). In the beginning of flowering and his completion the number of flowers of MS compo-
nent and fixative of sterility O-type were almost identical. Thus, on the last date of accounting the
number of flowers that bloomed in the MS component was 1082.2 pc/.plant, in fixative of sterility
—1038.3 pc./plant.

In the process of studying the influence of plants minting of diploid MS component on seed pro-
duction is established that this method contributes to a significant increase the yield of the baseline
seed (Table 1).

By the minting only the 50 % of the plants of fixative of sterile the yield of baseline seed of MS
component is increased to 0.17 t/ha. By the minting the 50 % of the plants of fixative of sterility and
100 % of plants of MS component the yield is increased in compared with the control at 0.20 t/ha.
That is, the both methods of minting are provide the significant increase of yield of MS component
seeds, but there is no the significant difference between them.
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Pic. 3. The dynamics of mating components flowering (average of 2013-2015).

Table 1 — The yield and quality of baseline seed of MS component depending on the process of flowering regulation of
components (average of 2013-2015)

Variant Yield of seeds, De.gree of Energy. of germina- Germination, Mass of
t/ha tying, % tion, % % 1000 pc., g

Without minting — control 1.47 86.6 76 81 12.0
The minting of 50 % of 1.64 91.0 85 87 13.1
pollinator
The minting of 50 % of
pollinator and 100 % of 1.67 91.0 87 90 13.1
MS component
LIDgs 0.11 1.4 33 3.5 0.7
P, % 2.2 0.5 1.6 1.5 1.7

An important factor that influences on the indicators of seed productivity and, especially on the
seed quality is its degree of tying, which depends on the synchronicity of flowering the components of
hybrid. In our researches, this feature is varied in the range from 86.6 to 91.0 %. Thus on the degree of
tying seeds is affected the minting as a fixative of sterility, and the both parental components. Provid-
ing the synchronization of components flowering is contributed more substantially increase of the de-
gree of tying seeds in compared with control that respectively influenced on its germination. Thus, the
minting only 50 % th of the plants of fixative of sterility is ensured the increase of seed germination on
6% in compared with the control, and the minting of both components of 50 % of the plants of one
seed fixative of sterility and 100 % of plant of MS component is provided the receiving of higher seed
germination — 90 % with the indicator on the control variant — 81 %. In addition with the increase of
yield and seed germination is significantly increased the mass of 1000 fruits, that indicating about the
active income in the side stems of the nutrients on which are formed the basic part of the fruits.

56




Arpobionoris, 2’2016

The similar results were obtained with the yield and seed quality of fixative of sterility that based
on the directional regulation of flowering process of the hybrid components. The yield of seed is in-
creased to 0.17-0.20 t/ha, seed germination is increased from 82 % (control) to 87-90 % (in variants
with minting). The highest index of germination is observed in the variant, where were spent the mint-
ing of 50 % th of plants of fixative of sterility and 100 % of plants of MS component (Table 2).

Table 2 — The yield and quality of O-type basic seed depending on the directional regulation of the process
of flowering (average of 2013-2015)

Variant Yield of seed, | Degree of ty- | Energy of germina- Germination, Mass of
t/ha ing, % tion, % % 1000 pc., g

Without minting — control 1.48 88.8 78 82 12.2
The minting of 50 % of 1.65 93.4 85 87 133
pollinator
The minting of 50 % of
pollinator and 100 % of MS 1.68 93.7 87 90 13.5
component
LIDys 0.04 1.7 2.6 3.1 0.4
P, % 1.4 0.5 0.9 1.3 0.8

The increase of seed germination is caused by the better pollination of O-type plants, as evidenced
by the degree of tying seed which increased on 4.6-4.9 % in compared with the control. The minting is
positively impact on the mass of 1000 seeds of MS component and fixative of sterility. The significant
increase of the mass of 1000 fruits in variants with directional regulation of the process of flowering is
caused by the better redistribution of nutrients.

The restriction of the central stem growth in resulting the nutrients are active entering in the side
stems, where is forming the basic mass of the seeds, improves their growth and development and, ul-
timately, decreasing the number of fruits of the diameter less than 3.50 mm, that does not apply to the
seeds and by the post-harvest treatment of heap is losing. It is established that the regulation of the
process of flowering the number of fruits of fraction with the diameter 3.00-3.50 mm are decreased to
1.7-2.0 times of MS component and in 1.9-2.2 times of fixative of sterility and the yield of seeds of
sown fractions increased accordingly — on 8-10.4 % and 9.7-11 % (Table 3). So, without minting the
number of seeds of fraction 3.00-3.50 mm of MS component was 24.3 %, while both in the minting
only of 50 % of the plants fixative of sterility was 14.3 % and by the minting of 50 % of plants fixative
of sterility and 100 % of plants of MS component — 12.3 %.

Table 3 — The influence of regulation of the process of flowering and fertilization on the fractional structure of seeds
(average for 2013-2015)

Variant The content of fractions of seed, mm, %
more than5.50 [  4.50-550 |  3.50-450 [ 3.00-3.50
MS component
Without minting — control 3.7 14.7 57.3 24.3
The minting of 50 % of pollinator 5.7 17.7 62.3 14.3
The minting of 50 % of pollinator and 100 % of 53 18.7 63.7 123
MS component
O-type

Without minting — control 4.3 12.3 60.7 22.7
The minting of 50 % of pollinator 5.7 16.7 66.0 11.7
The minting of 50 % of pollinator and 100 % of 57 16.7 673 103
MS component

By the minting of both components is obtained the highest yield of sown fractions of seed — 82.4 %.
By the minting of 50 % of the fixative of sterility is observed somewhat lower yield of sown fraction
of seeds in compared with the minting of both components that due to a high content of fine fraction —
less than 3.50 mm. The similar results were obtained by the fixative of sterility.

Thus, the directed regulation of processes of flowering and flower formation of seed plants mating
components has a positive effect on the processes of growth and development and, especially on the syn-
chronicity of flower formation, flowering and seed degree of tying and consequently on its yield and quality.
The yield of seed and its quality are significantly increased in compared with the control (without minting)
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as a MS component and fixative of sterility. Along with the increase of yield are increases the yield of sown
fractions of seeds by the reducing of fruits with diameter less than 3.50 mm.

In the process of sugar beet seeds growing is not fully manage to achieve the desired results with
the quality of seed with the high its different qualities that is caused by the biological characteristics of
culture (the phase of sugar beet seed plants flowering passes not evenly during 20-40 days depending
on the weather conditions of cultivation areas). According to this all selection and seed companies in
the world and in our country are prepared for sowing of the sugar beet seeds on the seed plants only.
During the pre-seed preparation is passes very difficult technological chain that includes the stimula-
tion of the seed. All technological operations are aimed at receiving of maximum of seed quality.

According to the program of scientific-researches works of Institute of bioenergy crops and sugar
beet were obtained the researches that aimed on the factors establishing that contribute to rapid of seed
germination at low temperatures and the development of the method of seeds preparation on the seed
plants with high germination and reliability that ensuring the high field germination and accelerated
the development of young plants in the field. As is known the field germination of seeds is dependent
on many factors and, primarily, from the laboratory germination of sown seeds, which in turn depends
on several factors, biological features of hybrid, soil and climatic conditions of seeds growing, post-
harvest and presowing preparation.

As is known, not all of seeds give stairs after sowing. According to the data of Ovcharov K.E.
[Ovcharov K.E., 1969] for the germination of seeds of some kinds need to remove the shells, for oth-
ers - reducing the content in them of inhibitors, for the third — the enrichment of metabolites, for the
fourth is necessary the influence of water, light, temperature and other physical factors. The response
reaction of seeds on mentioned actions is depends on the natural features of seeds and their physiolog-
ical state, and the conditions of germination. For sugar beet seeds are inherent almost all of the above
mentioned methods of increasing the intensity of its germination.

The increasing of the intensity of germ germination of sugar beet seeds we conducted two ways of
stimulation: mechanical way — by reducing the mechanical noise — pericarp of seed, which is achieved
by the way of seeds polishing and by the way of the initiating passing of the initial phases of germina-
tion with followed its suspension. The latter is one of the most perspective ways to increase the inten-
sity of seed germination.

In the process of studying the effectiveness of stimulation by the mechanical way in order to re-
duce the seed injury and increase the degree of seed polishing it carried out in stages.

It was established that in the process of uncalibrated seeds polishing the removing of 26.7 % of the
mass of pericarp is ensure a significant increase of the intensity of seed germination (Table 4).

So, after the 48 hours of seeding it is sprouted the 32 % of fruits or on 19 % more than on the con-
trol, where the seeds are not polished. The similar dependence is observed after the 72 and 96 hours
after seeding. And even after 120 hours after sowing was the significant difference by the number of
sprouted seeds.

The repeated sequential polishing of seeds is ensure the removing of pericarp mass to 30.1 % in
compared with the control, which contributed to the increase of the intensity of its germination, and
especially in the early stages. The removal of 31.7 % of mass of pericarp is leads to a slight injury of
the seed that does not influence on the reducing of the intensity of its germination.

Table 4 — The intensity of seed germination depending on the degree of polishing (average 2014-2015)

. Germinated seeds (%) through the hours after seeding
Variant Pericarp removed, 96-energy of germina-
% 48 72 tion 120 germination

Control, the original sample 0 13 60 76 77 78
After 1 polishing 26.7 32 80 82 82 83
After 2 polishing 30.1 56 86 87 87 88
After 3 polishing 31.7 52 87 88 88 89
LIDgs 2.5 5.6 2.8 34 3.2 33

The final stage of seeds preparation for pelleting is seeds polishing by the technological fractions
and sorting it by specific mass. It was established that during seeds polishing by the technological
fraction in diameter less than 3.75 mm is removed 5.3 % of mass pericarp, and the intensity of germi-
nation through 72 hours after seeding is increased on 17 % in compared with the control (Table 5).
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Table 5 — The intensity of calibrated seeds germination depending on the degree of polishing (average 2014-2015)

Pericarp Germinated seeds (%) through the hours after seeding
Variant removed, 48 7 96—en§rgy of 120 germination
% germination
Control, the original sample 0 13 60 76 77 78
Fraction of seeds in diameter <3.75 mm
for polishing 0 24 71 74 74 74
after polishing 5.3 50 77 78 79 79
after pneumatic table 0 34 98 99 99 99
Fraction of seeds in diameter > 3.75 mm
for polishing 0 27 85 88 89 89
after polishing 8.8 57 91 91 91 92
after pneumatic table 0 59 98 98 98 99
LIDgs 33 24 2.7 2.5 2.5

The sorting of this seed by the specific mass is ensure the receiving of calibrated seeds with the
germination of 99 %, which is quite suitable for the preparation of high-quality pelleted seeds. The
similar results were obtained by the polishing and sorting by specific mass by the seed of technologi-
cal fraction in diameter more than 3.75 mm.

Along with the mechanical method of the intensity increasing of seed germination was studied the
possibility to improve it through the stimulation the passage of the initial phases of germination with
its subsequent of the suspension.

In order to determine the optimum regime of stimulation the researches were carried out with the seeds
of two domestic triploid hybrids. How to set by the results of the research, the hybrids Alexandria and
Umanskyy MS 97 are reacted differently on the stimulating of the seeds. At the stimulating the passage of
the initial phases of germination of hybrid Alexandria, the optimal term at which the number of sprouted
incrusted seeds through the 48 hours after seeding was on 22 % higher, and its germination was on 6 %
higher than on the control is the stimulation by the fourth regime. At the stimulating the passage of the ini-
tial phases of germination of hybrid Umanskyy MS 97 by all regimes is not received the positive result on
seed germination. The intensity of germination through the 48 hours after seeding, it increased to 6-44 % in
compared with the control. In this article the content of the method is not disclosed because is being pre-
pared the materials for patenting, and shown only the results of laboratory tests.

It is established that pelleting shell with the protective preparations is provide the mechanical bar-
rier for seed germination and, especially in the early stages — 48 hours after sowing. In these condi-
tions the stimulation of seeds before it pelleting is positively influence on the intensity of pelleted
seeds germination. In all variants with stimulation except the variant where the stimulation was per-
formed by the first regime of germinated seeds of both hybrids was higher than on the control.

The analysis of influencing factors on the number of sprouted encrusted pelleted seeds through the 48
hours is showed that the share of impact of factor "stimulation" is significantly increased, in compared with
the impact on the calibrating seeds and was 30 %, a factor hybrid — 60 %, other factors — 10 % (Pic. 4).

‘l Hybrids @ Stimulation O Cthers

30%
60%

Pic. 4. The share of influence factors on the number
of sprouted encrusted pelleted seeds after 48 h.

59



Arpobionoris, 2’2016

The verification of developed method of seed stimulation germination which provides the awaken-
ing of germ in the early stages with its subsequent the suspension in a production environment is con-
firmed the results of laboratory research on the effectiveness of this method. Checking the effective-
ness of stimulation was performed with the using of 12 parties of calibrated seeds of diploid and trip-
loid hybrids that prepared for pelleting that in the process of storage partially lost the energy of germi-
nation and germination.

The seeds stimulation is ensure the significant increase of the intensity of its germination of differ-
ent sugar beet biological forms in the laboratory conditions (Pic. 5).

E without stimulation O after stimulation M pelleted seeds

100 9292 929392

86

Sprouted seeds, %

diploid triploid diploid triploid

48 hours 72 hours

Pic. 5. The intensity of seed germination of different biological forms depending
on its stimulation (average of 12 parties of seeds, 2014).

Thus, an average of diploid hybrids if without the stimulation through the 48 hours after seed-
ing are sprouted the 11 % of calibrated seeds, after the stimulation — 49 % or on 38 % more than
on the control. The similar results were obtained by the triploid hybrids. After the pelleting of
stimulated seeds the intensity of its germination was significantly higher in the diploid and trip-
loid sugar beets. Even through the 72 hours after seeding the intensity of calibrated and pelleted
seeds of diploid hybrids germination after the stimulation was higher than on the control. In trip-
loid hybrids through of 72 hours after seeding the difference in the number of germinated seeds
was not or it equals to control.

It is established that the stimulation of calibrated seed is significantly affected on the increase
of its energy of germination of both biological forms of sugar beet. Thus, if energy of germination
of calibrated seeds of diploid and triploid hybrids before stimulation was 90 %, then after stimula-
tion, it increased by 4 % (LIDys stimulating factor = 1.2 %) and amounted to 94 %. It is signifi-
cantly increased the germination of seeds after stimulation of both biological forms of sugar beet.
It is not established the significant differences with energy of germination and germination of
seeds depending on seed party that was studied as diploid and triploid hybrids. After the pelleting
of stimulated calibrated seed the germination energy and germination of both biological forms of
beets were the same as before the pelleting, but significantly higher in compared with control.
Thus, the germination energy and germination of pelleted seeds of diploid hybrids were identical
and were 95 %, that respectively on 5 and 3 % higher than on the control and in triploid hybrids
these indicators of pelleted seeds were equal and amounted of 94 %, which is on 4 and 2 % more
than on the control — respectively.

When determining the factors that influence on the laboratory germination of seeds is revealed that
the factor "stimulation of seed"” was the most significant and amounted of 61 % (Pic. 6).

The influence of biological forms of beet was insignificant and constituted only 3 %, and the
influence of other factors (presence of filled fruits but dead and others) was significant and
amounted only 36 %.
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Pic. 6. The share of influence of factors on seed germination
(average of 12 parties of seeds, 2014).

Conclusions: 1. The directional regulation of processes of flowering and flower formation of seed
plants of mating components has a positive effect on the processes of growth and development and,
especially on the synchronization of flowering, and the degree of tying seed and consequently its yield
and quality. The yield of seed and its quality are significantly increased in compared with the control
(without minting) as a MS component of the fixative of sterility.

2. The increasing of seed yield is caused by the increasing of mass of 1000 seeds and decreasing
the seed in diameter less than 3.50 mm. By the minting is observed a higher yield of seed and sown
fractions 3.50-4.50 4.50-5.50 mm, especially in the minting of both components — 50 % of the plants
of fixative of sterility and 100 % of plants of MS component.

3. With the purpose of regulation of the process of plant growth and development the components
of the crossbreeding is advisable performed the minting of 50 % of fixative plant and 100 % of plants
of MS component that provides the greatest synchronicity of flower formation and flowering of hybrid
components and respectively — the productivity of seed plants.

4. It is established that in the process of polishing the uncalibrated seed the removing of 24.7 % of
the mass of pericarp has provided the significant increase in the intensity of seed germination.
Through the 48 h after sowing the number of seeds that sprouted is up by 32 % in compared with the
control, where the seeds are not polished.

5. It is proved that the pelleted shell with protective agents is creating a mechanical barrier to seed
germination and especially in the early stages — through the 48 hours after sowing. Under these condi-
tions, the stimulation of the seed before pelleting is positive effect on the intensity of the pelleted seed
germination. In all variants with the stimulation except the variant where the stimulation was per-
formed during 2 hours with the moisture content of the seed 35 % the number of germinated seeds of
both hybrids was higher than on the control.

6. The optimum time of stimulation is passage of the initial phases of germination of hybrid Alex-
andria in which the number of sprouted encrusted tablets through the 48 hours after seeding was on
22 % higher and the energy of germination and seed germination, respectively —on 7 % and 6 % high-
er than on the control was the fourth regime of stimulation.

7. After the pelleting of the stimulated calibrated seed the germination energy and germination of
both biological forms of beet was the same as before pelleting, but was significantly higher in com-
pared with the control.
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IIyTi noBbIIeHHS KA4€CTBA CEMSH CAXapPHOIi CBEKJIbI

JL.M. Kapnyk, C.II. Baxunii, E.B. KpukyHnosa, A.A. IlaBiuuenko, B.A. Jlopounn, 10.A. Kpasuenko, B.B. /lopo-
HuH, B.B. llommmyk, T.B. IlleBuenko

B cratbe paccMOTpPEHBI BOIIPOCH IOBBIIICHUS KaueCTBa CEMsH caXxapHOil cBekibl. Jloka3aHo, 4TO Ka4ecTBO ceMsH ¢op-
MHPYETCsI KaK ITyTeM BBIPAIIUBAHUS CEMSIH, TaK U €To nepepaboTKoil Ha ceMeHHBIX 3aBoAax. OMHUM U3 BaXKHBIX 2JIEMEHTOB
TEXHOJIOTUH BBIPALMBAHUSA CEMSH THOPUIOB HA OCHOBE LUTOIIA3MATHUECKON MY)KCKOH CTEPUIIBHOCTH SIBIIsIETCS o0ecrede-
HHE CHHXPOHM3AIMH LBETEHHS M ONBUICHUS POAUTENBCKHX KOMIIOHEHTOB 4Yepe3 YEKaHKY CEMEHHHKOB, UTO CYIIECTBEHHO
BIIMSIET HE TOJBKO HA YPOBEHb YPOXKANHOCTH CEMSIH, HO U Ha UX KaYeCTBO, 0OCOOEHHO Ha SHEPTUIO IIPOPACTAHHS 1 BCXOXKECTb.
Jlokazano, 9T0 3¢ PeKTHBHBIM CIIOCOOOM YITYUIIEHHs] KauecTBA CEMSH SIBISICTCS] €70 CTUMYJIMPOBAHKE B MpoOIecce peIBapy-
TEJIbHOM MOATOTOBKU K CEBY Ha 3aBOJIE.

KiroueBblie c10Ba: ceMEHa, caxapHasl CBEKJA, YEKAHKa, JOIOJIHUTEIBHOE OIbUICHHE, CTUMYIMPOBAHUE CEMSH, BCXO-
JKECTh, YPOKANHOCTD.

Quality of sugar beet seeds and the ways of its increase

L. Karpuk, S. Vachniy, O. Krykunova, A. Pavlichenko, V. Doronin, Yu. Kravchenko, V. Doronin, V. Polishchuk,
T. Shevchenko

In the article were discussed the issues of the importance of quality seeds by the sugar beets growing. It is shown that the
quality of the seed is forming as by the seeds cultivation and by his processing on seed plants. The one important element of
the technology of hybrids seed growing based on the cytoplasmic male sterility is to ensuring the synchronization of flower-
ing and the pollination of the parental components through the minting of the testes, which significantly affects not only on
the level of seed yield, but also on its quality, especially on the sprouting energy and germination. It is shown that an effec-
tive way of improving the quality of seeds is its stimulation in the process of the pre-seeding preparation in the plant.

Key words: seeds, sugar beet, minting, additional pollination, seed stimulation, germination, yield.

Haoitiwna 27.09.2016 p.
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OBPOBKA HACIHHS - EKOJIOTTYHO BE3IEYHUI
TA EOEKTUBHUU CIIOCIBb 3AXHUCTY CXOJIB IYKPOBUX BYPAKIB

HaBeneHo pe3ynbTaTi KOHTAKTYy XIMIYHHX 3aCO0IB 3aXHCTY POCIIHH 3 IPYHTOM 3a CIBOM IpakKOBaHMM HACIHHSM, iHKpYC-
TOBaHMM 3aXMCHUMH IperiapaTaMu. BcTaHOBIIGHO, 10 3arajibHa IUIOLIA KOHTAKTY 3aJ€XKHO BiJl HOPMH BUCIBY HACiHHS CTa-
HOBHTH Oii3bK0 7,03-8,04 M* Ha KOXKEH IeKTap MOCIBY IyKPOBHX GYDSKIiB, 32 BHECCHHS IPAHY/IHOBAHNX 3aCO0IB 3AXHCTY B
rpyHT — 444 M, a 3a oOnpuckyBaHHs nocisie — 10000 M°. BusHaueHO, 10 HAHEKONOTIYHIIINM CIIOCOBOM 3aXHCTY CXOMIB
LYKPOBHX OypsIKiB € ciBOa HaciHHIM, 0OpOOICHUM 3aXHUCHUMH HpernapaTaMH.

3’s1cOBaHO, 1[0 MOMIKOPKEHHS POCINH JOBITOHOCHKOM 3aJIeXKHO BiJ] KOMITO3HIIIT 0OpOOKH HACIHHS 3aXHCHHMH IIperapa-
TaMHu y BapiaHTax, ¢ BHCiBaIH 0OpoGJieHe HACIHHS IHCEKTHIMIaMH, 3HAYHO 3MEHIIYBaJIOCh, 1 BIAMOBIAHO 3MEHIIyBajach
KiJIbKICTB ITOIIKOKEHHX POCIIMH Ta CTYIIHb iX IMOIIKOPKEHHS Y Pi3HHUX (a3ax PO3BHUTKY.

Kawuosi cioBa: BuxinHi cenekniiHi Matepianm, jiHil O-THITY, IIyKpOBi OypsIKH, IIKiTHHKHA Ta XBOPOOHU, CXOJIH, 3aXHCHI
npenapaTy, HaciHHs, XiMi4Hi 3ac00U 3aXHUCTY POCIIHH.

I[MocTanoBka mpodJeMu, aHAJII3 OCTAHHIX TOCHiTKeHb i mybaikaniii. Cta0ini3allis BiTYH3HIHO-
ro OypsSKOIIyKPOBOTO BHPOOHHIITBA MAa€ BEIHMKE 3HAUCHHS I 3a0e3MeUeHHs MmoTped HalllOHAIBHOI
XapUoBOI MPOMHUCIIOBOCTI Ta €KCITOPTHOTO TIOTEHITIAMy AepKaBh. YKpaiHChKi cenekiionepu M.B. Po-
ik, A.M. MakoroHn, J.M. Yemupuc, B.1. Bnactok, B.M. Byxin, ®.M. [lapiii Ta iH. cTBOpwiIu ribpuam,
SKi HE TMOCTYMAalOThCS, a B 0araTboX BUMAJKaX 1 MEPEBUIIYIOTh 32 TEHOTUIIOM 3aKOPAOHHI, MepeBaru
SIKAX Y BUPOOHMIITBI € Pe3yabTaTOM Kparnoi MiAroTOBKH HACIHHS J0 CiBOM. BOHU XapaKkTepu3yroThCs
3HAYHOIO PI3HOSAKICHICTIO, SIKa 3yMOBJICHA CTIAJIKOBUMH O3HAKaMHM, XapaKTEPOM ILIO0yTBOPEHHS, Oi0-
JIOT1YHUMH OCOOIHMBOCTSAMH T4 YMOBAMH POCTY 1 PO3BUTKY HACIHHHUKIB, 30MpaHHSM, MiCIA30MpabHOIO
1 mepeanociBHOI0 00poOKOI0 Ta 30epiraHHsIM, IO iICTOTHO BIUIMBAE Ha SKICTh HACIHHS Ta HOTO TPOAY-
KTHBHI BIacTHBOCTI [1, 2].

Ili muTanns BuBYanM Taki HaykoBui sk B.A. Jloponin, M.B. Bycon, B.M. banan ta in., mpote
OKpeMi acleKTH CTOCOBHO OILiHIOBaHHS cripoMokHOCTI UC-niHill, O-TumiB Ta OaraToHaCiHHHUX 3allu-
JIIOBAYiB MMPOPOCTATH 3a MOHMKEHUX TEMIIEPaTyp, CTIHKICTh IO IIKITHUAKIB 1 XBOPOO Ta BAOCKOHAJICH-
Hs TATOTOBKY HACIHHSI JI0 CiBOM Hapa3i BUBYCHO HEIOCTATHRO [3-5].

[pyHTOBO-KJIIMaTHYHI yMOBH OYpSIKOBOTO TIOSCY YKpAiHHM 3arajioM BiJTOBiIAI0Th GiOJOrYHUM Biiac-
TUBOCTSIM OYPSIKiB, OJHAK IIKIIHUKH Ta XBOPOOHU 1 KBITHEBHIA Ie(ILIUT BOJIOI'Y B OKPEMi POKH CYTTEBO ra-
JBMYE CXOXKICTh, 8 KBITHEBO-TPAaBHEBHI — IIKOANUTh HOPMAIEHOMY POCTY 1 PO3BHTKY POCITHH, IO MOXeE
ICTOTHO 3HM3WTH 3aralibHy NPOAYKTUBHICTB 1 3MEHIIHUTH 30ip LKPY 3 TeKTapa. 3a paHHIX CTPOKIB CiBOM
JOCSTAEThCs €(DEKTUBHICTH BUKOPHUCTAHHS OCIHHBO-3UMOBHX 3aI1aciB BOJIOTH TPYHTY, ajie IMPOKE BIPOBa-
JOKEHHS paHHIX CTPOKIB CIBOM TTOB’s13aHE 3 pU3UKOM YTBOPEHHS CTeOJIa i HACIHHS Ha TIEPIIIOMY POITi KUT-
T (UBITYXH), IO 3HWKYE BPOXKaid, yTpyAHIOE 30upaHHs 1 epepoOKy OypsKy [6].

[IpoayKTUBHICTB IIyKPOBUX OYpSKIB 3aJI€KHUTh Bijl 0araTbox (hakTOpiB: IPYHTOBO-KIIIMaTUYHHX YMOB,
BITPOBA/KEHHST BICOKOIIPOAYKTUBHHX T10PHIIIB, SKICHOI TIEPEAITOCiBHOT 00pOOKH HACIHHS, BUKOPHCTAHHS
Cy4YacHOI TeXHIKH 1 TEXHOJIOT1H, ya0OpeHHs, HAlIITHOTO 3aXKCTY POCIUH, BUCOKOTEXHOJIOTIYHOI epepoo-
KU Ha I[yKpOBHX 3aBOJiax 1 T.1. Yci mepepaxoBaHi (aKTOpH MOXKYTh 3HAYHO 3HM3UTH NPOAYKTUBHICT I1y-
KPOBHX OYpsIKiB. A BIACYTHICTb HaIIHOI'O 3aXHMCTY POCIIMH Y Iepioj] BereTailii abo Hee()eKTUBHHI 3aXUCT
CXOIIB BiJT INIKiTHUKIB MOYKYTh YaCTKOBO 200 TMOBHICTIO 3HUIIUTH OYPSKOBI ITOCIBH [7].

HaitepexkTuBHIIINM ciocoboM 3aXUCTy CXOIB IYKPOBUX OYpSAKIB BiJ MIKiTHUKIB i XBOPOO € CTBO-
pEHHS TOJIepaHTHUX TiOpwIiB. HalmommpeHimti crmoco0u — arpoTeXHOIOTIYHI TPHHOMU BUPOIITYBaHHS
KyJbTypH: 00pOOITOK IPYHTY, TOTPUMaHHS CiBO3MiH, OONPHUCKYBAaHHS CXOIB IHCCKTHUIMIAMHU Ta QyH-
rinmgamMu B mepiof] Bereramii i BHECEHHS IpaHy/IbOBaHMX 3aXHMCHHUX IpenapaTiB y IPYHT. AJie Haii-
O1ITBII €KOJIOTTYHO OE3MEeYHNM 1 ePEeKTUBHUM CIIOCOOOM € TOKCHKAIIisl POCIIMH 32 BKIIOYEHHS iHCEKTHU-
IUIB 1 GYHTIMUAIB y ApaXKyBaJIbHI Ta IHKPYCTYIOUl CYMIIIIi B TIPOIIECi MEPEaOCiBHOI MiATOTOBKH Ha-
CIHHJ, 0 ¥ BU3HAYMIIO METY J0CTiIKeHHs [8].

© Kapnyx JI.M., Ioximyx B.B., 2016.
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Marepiaj i MeToauka aociaimkenb. Jlocrimkenas Oyino mposeaeno mpotsrom 2012-2013 pp. Ha
Bepxusupkiit ACC IHctuTyTy OloeHepreTndHHX KyabTyp 1 mykpoBux OypsikiB HAAH, Uepkacekiit
JACXJIC HHIJ «Iactutyt 3emiiepodctBa» HAAH Ta TOB «Apdi» BinHuUIBEKOI 0071aCTI.

Jns mpakyBaHHS BHUKOPHCTaHE HACIHHS TPHILIOiAHOTO TiOpuma OmeKcaHapis 1 TUTUIOITHUX —
Ynanoso-Bepxuspkuiit UC 37 1 Yipaincekuit UC 72.

Cxema ocminy

Maca npaxyBaibHOI 000IOHKH HazBa npaxyBanbHOT Kpaina-nocradyaibHHK
BiJl Macul HaciHHs, % cymimi cymini
HenpaxoBane HaciHHS — KOHTPOJIb
Bopckia HimeuunHa
ABpopa ITanis

WM 213 ABCTpis
WM 214 ABCTpis
60-100-200-300 B 100 Asctpin
P1 AHris
P2 AHrIIIS

Gl Hinepnanmu

[Inomy KOHTaKTy JpakyBaJbHOI OOOJOHKH 3 IPYHTOM PO3PaxoBYBallM 3a MOIU(IKOBAHOI HAMH
hopmyiioro:
d 6
S=s"xNxnx10",
Je S — ImIola KOHTAKTY, M’}
s! — rTomma omHOrO ApaAXKe, MM
N — KUIBKICTh OCIBHUX OJMHMIIL Ha Ia, IIT.;
N — KUTBKICTh Jpake B OZHII NOCIBHIit oquHULI, LIT.;
10° - koedimieHT nepepaxyHKy MM Ha M°.

Cratuctnuny 00poOKy eKCIIepUMEHTATBHUX JaHUX 3IHCHIOBAI METOJAaMHU ITHUCIIEPCIHHOTO 1 KO-
pensniitnoro anamiziB 3a metogoM Pimepa [9] Ta B.®. Moiiceituenka i B.O. €menka [10] 3 Bukopuc-
TaHHAM KOMIT I0TepHOi mporpamu Statistica 6.0 Big StatSoft [11] Ta craTUcTHYHOrO maKeTy
KOMIT IOTepHHUX Iporpam 3a Mmetoaukoro E.P. Epmantpayra [12].

OcHOBHI pe3ynbTaTn AoCHiKeHHs . HammMu 10ocmiKeHHSIMU BCTAaHOBIICHO, 1[0 HAMEHIIIC KOHTa-
KTYIOTh XiMiuHI 3aCO0M 3aXHCTy POCIHH 3 IPYHTOM 32 CiBOM Jpa)KOBaHUM HACIHHSIM, iHKPYCTOBaHMM 3a-
XMCHMMH TperapartamMy. 3arajibHa IUIOIa KOHTAKTY 3aJI€KHO BiJl HOPMH BHCIBY HACIHHS CTAHOBHUTH OJIM-
3bK0 7,03-8,04 M Ha KO’KEH IeKTap MOCIBY IyKPOBHX OYPSIKiB, 33 BHECCHHS TPAHY/IbOBAHHUX 3aCO0IB 3aXH-
CTy B IpyHT — 444 M, a 3a oGnprcKyBaHHs nocisiB — 10000 M”. To6TO, HAHEKONOrUHIIIIM CIIOCOGOM 3a-
XHCTY CXOJIIB IIyKPOBUX OYPSKIB € ciBOa HACiHHIM, 00POOJICHHM 3aXUCHUMU MpeTrapaTaMH.

BunoBmii ckiiaj MIKITHWKIB 3a 30HAMH OYpSIKOBOTO TMOsICY — pi3HWHA. Tak, ApoTsSHUKH (pid
Elateridae), OypsikoBi Onimiku (Chaetocnema spp.), cipuii OypskoBuii moBroHocuk (Tanymecus
palliatus Fabr.) 3ycTpiualoThCs B YCIX pailoOHax OypSKOCISHHS, a 3BUYaWHUIN OYPSIKOBHI JOBrOHOCHK
(Bothynoderes punctiventris Germ.), OypskoBa Kpuxitka (Atomaria linearis Steph.), muToHOC-
ku (Cassida spp.), minytoda myxa (Pegomyia hyosciami Panz.) i kopeneBa nonenuns (Pemphigus
fuscicornis Koch.) — numme B okpemux 30Hax [13]. BpaxoBytouu 11e, TOCHiKEHHS 3 €¢(EeKTHBHOCTI 3a-
XUCTY CXOJIB BiJI IIKiJHUKIB MPOBOIWIM B IiJ30HAX, J¢ MOIIUPEHI IPOTSIHUKYU i JTOBIOHOCUKH, SIKi
MOPIYHO HAHOCSTH BIMIYTHY KOy OYPSIKIBHHUIITBY: B ITiI30HI IOCTATHHOT'O 3BOJIOKCHHS OYPSIKOBOTO
nosicy — Binautpkiit 06macti (TOB «Apui») Ta B mi30HI HECTIHKOTO 3BOJIOKEHHS — UepkachKka 00-
nacts (Bepxusauska JICC, Yepkacbka JCXC).

Tak, HaitOUTBIIA KiINBKICTh MIKIAHUKIB Oyna Ha mociigaoMy mom TOB «Apdi», 1e 9HCENbHICTD
JTOBTOHOCHKA 3BUYaliHOTO OypsikoBoro craHosuia 0,35 CK3./M2, JIPOTSHUKIB — 5,5 CK3./M2, Ha Bepxus-
mpkiit JICC 1 YepkachKiil qepkaBHIN JOCTIAHIN CLTHCHKOTOCTIONAPCHKINM CTaHIIIT iX OyI0 MeHIe, Xo4ua
X 9HCENbHICTD MMePEBUIITyBaIa JOTYCTUMHUN TOPIT MIKiIIUBOCTI (Tabm.1).

Heo0xigHo 3a3HaunTH, 110 Tepe] ciBOOIO LyKPOBHUX OYpSKIB (Ipyra JeKkana KBiTHS), KOJIH cepel-
Hs 100OBa TemIiepaTypa MOBITPs Oyia Ie HU3bKOI 1 JOBIOHOCHKHM HE IEpETiTaay, YUCCIbHICTh X
Oyna He3HAYHOIO.

YcraHOBJIEHO, IO 32 HEBEIMKOI YHCETHLHOCTI IIKITHHWKIB KOMITO3WIii mpemapaTiB @opc Marna
(1546 r.1.p./m.0.) i Kpyizep 600 FS + ®opc 20 CS (60+8 rm.p./1m.0.) 3a0e3neuyBaiv HaTIHHIHA 3aXUCT
CXOJIiB I[yKPOBUX OYPSKiB.
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Tabmuns 1 — IinsHicTs mMKiTHUKIB Mepen ciB00I0 MykpoBuX OypsKiB y qocaigax, (cepenne 3a 2012-2013 pp).

. .. LL{ibHICTD [KIAHUKIB, eK3./M
Micue npoBeeHHsT JOCIiiB
JIPOTSHUKU JTOBFTOHOCHKH
Bepxusmpka JICC (Uepkacbka 0011.) 7,3 0
Uepkaceka JICT'JIC (Uepkacbka 0011.) 2,2 0,45
TOB «Apui» (Binauupka 00:1.) 5,5 0,35
Topir nKog0YMHHOCTI 2 0,2-0,3

CriocTepiraerbest JIUIIE HE3HAYHE TOIIKOKSHHS POCIIMH JIOBTOHOCHKAMH 1 APOTSHHUKaMu (Taldi. 2).
Tak, Ha YepkacbKiii TOCIIAHIN CLIBCHKOTOCIIONAPCHKIHM CTaHIT 3a CIBOM Ipa’kOBaHMM HaCiHHIM, 00-
pobseHnM Kommosuiiero @opc Marna, qoBroHocukamu 0yio morkopkeHo 40 %, a CyMIIIIIo mpe-
napatiB Kpyizep (60 ra.p./m.o) + @opc (8 ra.p./n.o0.) — 20 % pocnuH, 3 0aI0M MOLIKOKEHHS — MEHILIE
1 (6yu3bk0 5 % 3HUIIEHO JUCTKOBOI MOBEPXHi), BOJHOYAC SIK HA KOHTPOJIi OyIio momkomkeHo 80 %
POCIIHH, 1 0all YIIKOIKSHHS CTAaHOBUB 3, TOOTO 10 25 % NHUCTOBOI IOBEPXHI OYJIO 3HHUILEHO.

Tabmums 2 — [MomkoaKeHHS POCIUH MIKiAHNKAMH 3aJ1€:KHO Bil KoMno3unii 00podKkn HACiHHS 3aXHCHUMH Hpenapa-
Tamu ((a3a BUIOUKH — IepIlia Mapa JIMCTKIB), cepente 3a 2012-2013 pp.

TTomKkoXKEHHS pPOCIIMH
Micue npoBeAeHHS JOCTIIIB Ne papianTa JIOBFOHOCHKAMHU JIPOTSIHUKAMH
% Oa %

Bepxusipka JICC, ; 162,31 1i2 8
UYepkacbka 0011 2

3 7,8 1 0

1 80 3 70
Yepxaceka JJCIAC,
Yepxacpka 0071. 2 40 0,5 30

3 20 0,25 10
TOB «Apui» ; 300 (1) 352
Binnuiska 0011

3 0 0 0

He BcTaHOBIIEHO 1CTOTHOIO MOMIKOMKEHHS POCIMH 1 ApOoTsSsHUKaMHU. CriocTepiranucs JHIe Moo-
JIUHOKI TIOIIKOKCHHS CXO/IiB — OJIH, /1Ba YKYCH, 1110 HE JTOCITald CEPeIUHU IiI36MHOI YaCTHHH CTE-
Ona i KOpiHIL. AHANOTIUHI pPe3yiabTaTH OTPUMaHI B JocHimax BepXHAIBKOI JOCIiTHO-CENEKIIHHOT
CTaHIIi1, X0Ya YUCENBHICTh IIKiTHUKIB Oyia BHIOO (puc.1).

Puc. 1. He3Ha4Hi noImKoIkeHHS POCIMH JOBITOHOCHKAMH i APOTAHUKAMHU.

OO0k rpyHTOBHX HIKiIHUKIB HAa Bepxuspkii JICC Big ciBOu i uepe3 30 ai6 micis Hei mokasas,
110 OOM/BI KOMIIO3HMIIIT MpernapaTiB 3a0e3neuyoTh HaliMHUN 3aXMCT CXOJIB, KOHTPOJIIOIOUYH YHCEIIb-
HICTh APOTSIHMKIB. SKIIO A0 ciBOM IyKpoBUX OYpsKiB y BCiX BapiaHTaX IPOTSHUKIB OyJo 1Mo 7 IITYK,
0 B 3,5 pa3u MepeBUIyBaI0 JOMYCTUMHMA MOPIT MIKITMBOCTI, TO Yepe3 10 mi0 miciis ciBOU Yucelb-
HICTB X 3HAYHO 3MEHIIMIACS, X04a 1 MePEBUIllyBaia JOMyCTUMHUI MOPIr MIKIAIUBOCTI (puc. 2). IcToT-
HOI Pi3HUII 3 I[LOTO MMOKA3HUKA 3aJICKHO BiJl BUKOPHUCTAHOI 3aXMCHOT KOMITO3UIIT HE 0YII0.
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\ O KonTtpone E ®opc MarHa O .Kpyizep, 60. +dopc, 8\

ICTb APOTAHUKIB

Kinbki
O = N W hHMh oo N
Il

nepep cisboto yepes 10 gid yepes 30 gi6

Puc. 2. YucenbHicTh APOTAHNKIB Ha nepioa iX 00J1iky
(Bepxnsmpka JICC, cepenne 3a 2012-2013 pp.).

VY nocninax, npoeneHux y TOB «Apui», y KOHTPOJIHHOMY BapiaHTi OYJI0 MOIIKOKEHO JTOBIOHO-
cukamu 01m3bK0 30 % pocnuH, ApoTsHUKaMU — 32 %, npudomy 24,1 % pocnuH 3aruHyno. Y BapiaH-
Tax 3 00poOKoI0 HaciHHs Komro3uilieo Popc Marna momkoHKeHHs UM IKITHUKaMH OyJIn He3Ha-
YHUMH. 3a ciBOM HaciHHSIM, 00poOienuMm kommosutieto Kpyizep+®ope (60+8 ra.p./m.o.), pocauHn
MPAKTUYHO He OyJIH YIIKODKEHI Hi JOBIOHOCHUKaMH, Hi APOTSHUKaMH (puc. 3).

BapiaHT | — KOHTPOIb BapiaHT 2 BapiaHT 3
Puc. 3. 3aransHuii cTaH nociBiB:
BepxHiit pag — Bepxmsnpka ICC, 2012 p.; amxkHil — TOB «Apuix», 2013 p.
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Takum uMHOM, Ha BapiaHTaX, JI¢ BHCIBaIM OOpOOJICHE HACIHHS IHCEKTHIMIAMHM, KUTBKICTh IITKIJI-
HUKIB 3HAYHO 3MCHIIIYBAJIACh, 1 BIIMTOBITHO 3MEHIIYBAIACH 1 KUTBKICTh TIOIIKO/KCHAX POCIIUH Ta CTY-
MiHb X HOMIKOMKCHHS SIK y a3y BHIIOUKH, TaK 1 y a3y IepIoi mapy CIpaBkHiX JUCTKIB. Tak, SKII0
y a3y BUIOYKH y KOHTPOJi B ymoBax Bepxusipkoi ICC Oyio momkomkeno 12,1 % pociul, a y Ba-
piaHTax, e BUCiBagu 00poOcHEe HACIHHS 3aXUCHUMHU KOMIO3HLisAMH, — 6,3 17,8 %, To y a3y mepmoi
Mapy CIpPaBKHIX JHCTKIB KUNBbKICTh MOIIKOMXEHUX POCIUH Y KOHTpOJi 30imbimmnacs 1o 13,8 %, a 'y
BapiaHTax, J¢ BUCIBaI 00poOIcHe HACIHHS, HABIAKH, CIIOCTEPIraJoch 3MEHIIEHHS KUTHKOCTI TTOIIKO-
JUKEHUX pociyH (Tab. 3).

Tabmurs 3 — IlomkoakeHHs POCIAMH JOBIOHOCHKOM 3aJ1€:KHO Bil KOMNIO3u1Iii 00po0KHN HACiHHS 3aXMCHUMM Npenapa-
Tamu, 2012-2013 pp.

BapianT — 06poOka HaciHHs BJICC YACAC TOB «Apui»

Ha3Ba IIpenaparis Hopma, r % Oan % Oan % Oan
2.p./1.0.
®da3za BUIOUKU
KonTpons - 10,4 1,11 55 4,0 19,3 1,0
dopc Marna 15+6 5,2 1,0 22 1,0 2,0 1,0
Kpyizep 600 FS + ®opc 20 CS 60 +8 5,9 1,0 11,8 1,0 0,8 1,0
daza nepmoi napy crpaBKHIX JUCTKIB

KonTposs - 10,8 1,0 35,3 3,5 15 4,8

dopc Marna 15+6 4,5 1,0 35 0,8 0 0

Kpyizep 600 FS + ®opc 20 CS 60 +8 4,2 1,2 2,5 0,6 0 0

VY naHoOMy BUNAIKY iCHY€ NMEBHUH PU3MK BTPATH JSAKOI KINBKOCTI cxoiB Bia ¢iTodaris. OqHaxk,
SIKIIIO BpaxyBaTH, IO Ha TOJIi )KUBUMU B IIEH TEPioJl 3aIHIIAETHCS HE3HAYHA KUTBKICTh IIKITHHKIB, a
Maca pociuHd y (azy 2-3 map JUcTKiB y 5—10 pa3iB Oijbliia MOPIBHIHO 3 MOYATKOBUMHU (a3zaMH Po3-
BUTKY, TO HaBiTh 3a IOINKOJKCHHSI HUIMHU POCIHH HMOBIPHICTh 30€peKeHHs JOCTATHBOI I'YCTOTH Ha-
Ca/DKEHHS ITiIBUIIYETHCS TOPIBHSIHO 3 KOHTPOJIEM.

Amnajoriuni pesynbraTd orpuMmano B gociigax Yepkacekoi JCIAC ta TOB «Apui». HeobOxigHo
BiJI3HAYMTH, IO ICTOTHOI Pi3HHUIII 32 KUTBKICTIO 1 CTYIIEHEM MOIIKOKEHUX POCIUH 3aJICKHO BiJl KOM-
MO3UIIi1 3aXUCHUX TIPenapariB Jyisi 00pOOKH HACIHHS, III0 BUKOPHUCTOBYBAIKCS, HE BCTAHOBIICHO.

BucHoBku. B YkpaiHi JOBrOHOCHKH 1 IPOTAHUKHU 3aBAAIOTh HAMOIIBIIOTr0 30UMTKY rajiy3i OypsKi-
BHUIITBA. [l MIKiTHUKH 32 HEEPEKTUBHOTO 3aXUCTY CXOMAIB MOXKYTh YaCTKOBO 200 MOBHICTIO 3HUIIUTH
OypsiKoBi mociBH. Y pa3i 3aru0eni pociavH 3HHKYETHCS T'yCTOTa 1 pIBHOMIPHICTE iX pO3MillIeHHS, Bij-
MOBIHO 1 BPOXKAHHICTh IIYKPOBUX OYPSKIB, a IOIIKOMKEHI ajie HBI POCIMHHU BIACTAIOTh Y POCTI
PO3BUTKY, 1 IIe TAKOX MMPU3BOIUTH JI0 3HIKEHHS MPOTYKTUBHOCTI KYJIBTYPH.

VY nocnigax, nmposefeHux y TOB «Apui» B KOHTPOJIBHOMY BapiaHTi 0yJI0 MOIIKOIKEHO TOBIOHO-
cukamu 0:n3bko 30 % pociuH, IpoTsHUKaMu — 32 %, npudomy 24,1 % pociuH 3aruayio. Y BapiaH-
Tax 3 00poOKoI0 HaciHHA Kommo3zulieo Popc Marua MomkoHKeHHS UMY KiAHUKaMK Oyl He3Ha-
yHUMH. 3a CIBOM HAacCiHHAM, 00poOieHuM kommosuiieo Kpyizep+®opc (60+8 ra.p./1m.0.), pocIuHu
MPaKTUYHO He OYJIH YIIKO/DKEH] Hi JOBTOHOCHKAMH, Hi APOTSHUKAMH.
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O0pa6oTka ceMAH — IKOI0rH4ecKd 0e30nacHbIi U 3 (PEeKTHBHBIN c110CO0 3aIUTHI BCXO/I0B CAXAPHOI CBEKJIbI

JL.M. Kapnyk, B.B. Homnmyx

IIpuBenens! pe3ysbTaThl KOHTAKTAa XUMITIECKIX CPEZICTB 3alIUTHI PACTEHUH C TI0YBOI IIPH MOCEBE JPAKUPOBAHHBIMU CEMEHA-
MM, WHKPYCTHPOBAHHBIMH 3alllUTHBIMH MpenapaTtamMu. Y CTaHOBIEHO, YTO 00Iuas IUIONIa]b KOHTAKTa B 3aBHCHMOCTH OT HOPMBI
BBICEBA CEMSH COCTABILIET OKONIO 7,03-8,04 M* Ha KaKIblil TEKTAp [OCEBA CAXAPHOM CBEKIIBI, NPH BHECEHHH TPAHYIMPOBAHHBIX
CPEJICTB 3ALITUTHI B TIOUBY — 444 M7, a [IPH ONPBICKHBAHHH T10ceBOB — 10000 M°. OIpenesneHo, YTo CaMBIM SKOTOTHYHBIM CIIOCOOG0M
3aIIUTHI BCXOJIOB CaXapHOH CBEKIIBI SBIIETCS TOCEB CEMEHAMHU, 00paOOTaHHBIMH 3aIUTHBIMU IIperapaTaMH.

BrrsicHeHO, 9TO TTOBpEXKICHNE PACTEHHUH JOITOHOCHKOM B 3aBUCHMOCTH OT KOMITO3HIIMU 00paOOTKM CEMSH 3alIUTHBIMH
IpernapaTaMy B BapHaHTaX, TA€ CesiM 00pabOTaHHbIE CEMEHA MHCEKTHLUIAMHU, 3HAUUTENFHO YMEHBIIAIOCh, H COOTBETCT-
BEHHO YMEHBIIAJIOCh KOJIMYIECTBO MOBPEXKICHHBIX PACTEHUI U CTETICHb X MOBPEXACHHS B PA3IHYHBIX (a3ax pa3BUTHS.

KniodeBble c10Ba: NCXOIHBIC CEIEKIMOHHBIE MaTepualsl, JMHUN O-TUNa, caxapHas CBEKJIA, BPEIUTENIN W OOJE3HH,
BCXOJIbI, 3aLIIUTHBIE NIPENapaThl, CEMEHA, CPEJICTBA 3AUTHI PACTEHHUIA.

Seeds treatment as a green and efficient way of sugar beet sprouts protection

L. Karpuk, V. Polischuk

The national beet sugar production stabilization is essential to meet the needs of the national food and export potential. Ukraini-
an breeders M.V. Royik, A M. Makogon, L.M. Chemyrys, V.I. Vlasyuk, V.M. Bulin, F.M. Pariy and others have created hybrids
which are not inferior, and in many cases exceed the foreign ones by the genotype. Their better preparation for seed sowing result in
the production benefits. It is characterized by large diversity in quality caused by hereditary characteristics, the nature of fruit for-
mation, the biological characteristics and conditions of the pericarp growth and development, harvesting, seeds pre-treatment and
post-harvest storage, significantly affecting the quality of the seed and its productive properties.

V.A. Doronin, N.V. Busol, V.M. Balan and others studied the issue, but some aspects regarding the abilities of the PS
lines evaluation capacity, O-types and polyspermous pollinators grow under low temperature, their resistance to pests and
diseases and improvement of the seeds preparation for sowing have not been studied profoundly yet.

Soil and climate conditions of the beet belt of Ukraine generally correspond to biological properties of beets, but pests
and diseases and moisture deficit in April in some years inhibits germination significantly, and the moisture deficit in April-
May harms the normal growth and development of plants that can significantly reduce the overall performance and reduce
the sugar yield per hectare. Early sowing results in efficient use of autumn and winter soil moisture reserves, though wide-
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spread adoption of early sowing is associated with the risk of stems and seeds in the first year of life ("botlers"), which reduc-
es the yield, complicates beets harvesting and processing.

Sugar beet productivity depends on many factors: soil and climate conditions, high-performance hybrids introduction,
high-quality pre-treatment of seeds, use of modern techniques and technologies, fertilizers, reliable plant protection, sugar
processing latest technologies in enterprises, etc. All of these factors can significantly reduce the productivity of sugar beet.
A lack of reliable protection of plants during the growing season or inefficient protection against pests can destroy beet crops
partially or completely.

The most efficient way to protect sugar beet sprouts against pests and diseases is to breed tolerant hybrids. The most
common agrotechnical methods are cultivation, crop rotation observance, sprouts spraying with insecticides and fungicides
during the growing season and the introduction of granular protective drugs in the soil. But the most environmentally friendly
and efficient way is crops toxication with insecticides and fungicides inclusion into drageed and incrusted mixture in pre-
sowing preparation.

The study was conducted during 2012-2013 Verhnyatsk ESS of the Institute for Crops Bioenergy and Sugar Beet of
NAAS, Cherkassy ETS "Institute of Agriculture" of NAAS and Archie Ltd, Vinnytsia region.

Our research has found that crops protective chemical pesticides contact with soil the least under at sowing drageed
seeds incrusted with protective drugs. The total contact area, depending on the seeding norm is around 7.03-8.04 m” per hec-
tare of sugar beet, with introducing 444 m” granular agents into the soil, and 10,000 m* for crops spraying. That is, the green-
est way to protect sugar beet sprots is sowing seeds treated with protective agents.

40 % of the yield was damaged by weevil in Cherkassy agricultural research station under sowing drageed seed treated
with Magna Force composition; 20 % of crops with the damage score of less than 1 (5 % leaf surface destroyed) was dam-
aged under treating with mixture of Kruizer (60 g of active agent per sow area) + Force (8 g of active agent per sow area),
while 80 % of the yield was damaged in the control with the damage score was of 3, that is 25 % leaf area was destroyed.

In the experiments conducted in Archie Ltd. about 30 % of crops were weevils damaged, 32 % were wireworm damaged
and 24.1 % of crops died in the control. The seeds treatment with Force Magna composition resulted in minor pests damage.
The yield of the seeds treated with Kruizer+Force (60 + 8 g of active agent per sow area) composition was almost not dam-
aged with weevil or wireworms.

Key words: raw selection materials, O-type line, sugar beet, pests and diseases, sprouts, protective agents, seed, chemi-
cal pesticides.
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Ykpaiucokutl incmumym excnepmusu copmie pociut
MHNPUCAKHIOK O. 1., kaug. c.-T. Hayk

Tuecmumym bioenepeemuunux Kyiomyp i yykposux oypsxie HAAH

e-mail: olpris @mail.ru
OIIHKA HOBUX I'lBPUIB 1YKPOBUX BYPSIKIB

BucBitiieHo aHai3 HOBHX TiOPHIIB IYKPOBUX OYPSKIB 3a KIACTEPHU3AL[i€l0 OCHOBHUX T'OCIMOJAPCHKO LIHHUX MMOKa3HH-
kiB. Beranosneno, mio ribpuman AKAILIS KBC, BI3OH, XAVJIEH]I MoxHa BHPOIIYBaTH Y MiBICHHUX, MiBICHHO-CXiJHHX
paiionax JlicoctenoBoi ta Ilomicekoi 30H, a Takox y Cremy YKpaiHu 3 TOCTaTHBOIO KiJIbKiCTIO BoJoTH. BoaHo4ac Ackera,
I'JIOPIAHHA KBC, MoHucan, [IPOTEVC, CU benana MoxyTh 1aTy OibLIi BpoKai Ta LYKPHUCTICTh B 3aXiHUX Ta LEHTPa-
NMpHHUX paiioHax Ykpainu. ['iOpupn OypskiB Ackera € iHTCHCHBHHM Ta 3a0e3ledye ypokaiHicTh 52,6 T/ra, 30ip myKpy —
9,8 1/ra 1 npunaTHuii ;I BupomryBaHHs B 30Hi [lomiccst. B 30Hi Jlicoctemy kpame Bupomrysatu riopux IJIOPIAHHA KBC
(BpoxkaitHicTs — 53,4 1/ra, 30ip mykpy — 9,3 1/ra), axuil Big3HAUAEThCS IIHMPOKOIO aJaNTOBAHICTIO 0 yMOB BHPOIIYBaHHS.
IN6pun AKAIIS KBC y 30mi Cremy 3a0e3nedye BpoxalHICTh Ha piBHI 42,2 T/Ta.

KurouoBi ciioBa: 1ykpoBi Oypsiku, ribpu, KIacTepHHiA aHasi3, TOCIOAAPCHKO LiHHI O3HAKH.

IMocTanoBka npodaemu. Haiibinbi BaxxIMBOIO POOIEMOIO HA Cy4acCHOMY €Tarli pO3BHUTKY Oypsi-
KIBHUIITBA B YKpAaiHi € MiABUIICHHS MPUOYTKOBOCTI Taly3i, 3MIITHEHHS] €KOHOMIKH OYPSIKOIIYKPOBOTO
BUPOOHHIITBA B YMOBAX I[IHOBOI KOH'TOHKTYPH CBITOBOT'O PHHKY IIyKpY. SIK BiZIOMO, BaKJIMBUM cJIeMe-
HTOM IHTEHCUBHHMX TEXHOJIOT1H BHPOLIYBAaHHS ClTBCHKOTOCHOAAPCHKHUX KYNBTYP, SIKOi MIPUTPUMYIOTh-
sl KpalHU-BUPOOHUKH LYKPOBHUX OYpSIKiB, 3aJMILAETHCS MPAaBWIBHUHN Min0ip riOpuaiB BiAMOBIZHO 10
KOHKPETHO1 IPUPOTHO-KIIMAaTHIHOT 30HU [3].

AHaJti3 ocTaHHIX J0CJiMKeHb i myOuikaniii. OCKUTBKH KOXKEH TiOpHI TI0 Pi3HOMY peatizye CBiit
TCHETUYHHUH MOTEHIIaN 3aJ€KHO BiJl YMOB BHPOLIYBaHHS, JOLUILHO OOMpaTy BiAMiHHI 3a Giosorid-

© Conens T. 1., Hpucs:xuiok O. 1., 2016.
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HUMH OCOOJIMBOCTSIMH TiOpUAM IHTEHCHBHOTO THITY B MEXaxX OJHI€l 'PyHTOBO-KIIMAaTHYHOT 30HH AJIS
3MEHIIICHHS PU3HKIB, ITOB’ I3aHUX 3 HECTAOUTBHICTIO TIOTOTHUX YMOB [35, 6].

OpHUM i3 METOJIB CTATUCTUYHOI 0OPOOKK MaHMX AJIS TPYIYBaHHS 00’ €KTiB 3a CYKYITHICTIO O3HAK
€ xactepHui aHaii3z. OCHOBHOIO BJIACTHBICTIO TAaKOTO T'PYITyBaHHS € Te, MO 00’ €KTH, SKI HaJIeKATh
OJIHOMY KJIACTEpy CITOPiHEHI MK CO000, HiK 00’ €KTH 3 PI3HUX KiIacTepiB. MeToIu KIacTepHOTO
aHaJli3y MOKHa 3aCTOCOBYBATHU JJISl BUPIIICHHSA 0araThbOX 3aBlaHb, HaBITh KOJIU WIETHCSA MPO MPOCTE
TpyINyBaHHS, B IKOMY BCE 3BOANUTLCS JO YTBOPEHHS TPYI 3a KUIbKiCHOIO MoAiOHicTIO [7, 8].

Jl1s1 BCTaHOBJICHHS OCOOIMBOCTEH HOBUX T1OpHIIB IIYKPOBUX OYpSIKiB Ta MOAIOHOCTI IX peakiii Ha
YMOBH BHPOIIYBaHHS AOLIJIEHO BUKOPUCTOBYBATH KJIACTEPHUH aHAai3.

Merta gocJizKeHHs1 — aHai3 HOBUX TiOpHIIB IYKPOBUX OYPSKIB 32 TOIMIOMOTOI0 METOAY KiacTe-
pu3aIlii OCHOBHUX I'OCIIOIAPCHKO IIIHHUX ITOKAa3HUKIB.

MarepiaJ i MeToguKa JocCaiIKeHb. MaTtepianoM A JOCTiKEeHb CIYTyBaJId JACB’ SITh HOBUX Ti-
OpuIiB MyKpoBHUX OypsiKiB (Ta0u. 1), sKi AOCHTIKYBaIN y TPhOX IPYHTOBO-KIIIMATHYHUX 30HaX Ha 11
MyHKTax BUIpoOyBaHHs Bpoaorxk 2012-2014 pokis.

3rigHO 3 MaHWUMU, TIPEeICTaBIeHUX B Tabmuii 1, TiOpuam MyKpoBUX OYpsKiB HaJICKATh YOTH-
PPOM KOMIIaHisSIM-BJIACHUKaM, PEKOMEHIOBaHI [JIsl BHPOLIYBaHHA Y DPi3HHUX I'PYHTOBO-KIIMAaTHYHUX
30HaxX YKpaiHu.

Tabmu 1 — XapakTepucTuka riopuaiB nykposux oypsikis, 2012-2014 pp.

Ne 3/ Ti6pun BracHuk PexomengoBani 30H1 Knacudikaris
BHPOLIYBaHHS 3a THIIOM
1 |AKAIIA KBC KBC 3AAT AT CJIII NZ
2 |Ackerta Cunrenra Kpon Ilporekmn Al CJIII NZ
3 |BI3OH CECBAHJIEPXABE H.B./C.A. JIII NZ
4 |IJIOPIAHHA KBC KBC 3AAT AT CJIII NZ
5 |MoHcax Cunrenra Kpon Iporekmn Al CJIII NZ
6  |IIporekra Cunrenra Kpon Ilporekmn Al CJI NZ
7 |ITPOTEYC Mapi6o Cig I'm6X C NZ
8 |CU benana Cunrenra Kpon Ilporekmn Al JIIT NZ
9 |XAWIEH] CECBAHJEPXABE H.B./C.A CJIII NZ

Jna aHamizy BUKOPHCTaHI JaHi KOMIUIEKCY IOCTiKeHb KBawidikariiaoi excneprmzu 2012-2014 3a
MeToauKoI0 IPOBEACHHS KBATI(DIKAIIIHOT eKCIIEPTH3M COPTIB TEXHIYHUX Ta KOPMOBHX KYJIBTYp [1].

JI71st OLlIHKH €KCTIEpUMEHTAIBHUX JaHUX OyIyBalld JEepeBO KIAacTepu3allii — e HaHOUIbIT HATsI-
HUH CrOCIO MpeACTaBICHHS Pe3ybTaTiB KIacTepHOro aHanmizy. Kmacrepu (rpymu) 3a BiggansiMu BU-
3HAYCHI 32 METOJOM ‘‘HaWONIKYIOTO CycCifa”: UMM HHXKYE TOPHU3OHTAIBHA JIiHIS BIITHOCHO OCi X, THM
HaWMEHIII BiJIaai MiXK ITUMH BapianTamu [4].

OcCHOBHI pe3yJIbTaTH A0CHIT:KeHHA. [[JIT KOPEKTHOTO OMKCY Ta MOXJIMBOCTI 1IeHTH}IKaIiT Ti0-
PHUIIB I[YKPOBUX OYpSKIB 3riHO 3 MeTOIUKOIO MPOBEACHHS KBaTi(IiKaIliiHOI eKCIIEPTH3U COPTIB TEX-
HIYHHMX Ta KOPMOBHX KYJIBTYp nependaueHo 26 Mopdoioriunux o3Hak. B mepiiry depry QouijibHO 3a-
CTOCOBYBATH Bi3yaJbHI O3HAKH, 32 SKUMHU MOXKHA JOCHI)KYBaHI TiOpUAH 1IEHTU(IKYBATH B TIOJTHOBUX
YMOBaX, HE BHKOPHCTOBYIOYH BHMIipPIOBaJIbHI IHCTPYMEHTH a00 METOIM J1ab0paTOpHOI J1arHOCTHUKH.
Omxe, BUOIPKOBI 03HAKH MOP(OJIOTIYHOT XapaKTEPUCTUKU JOCIIHKYBAaHUX T1I0pPHIIB IIyKPOBHX Oypsi-
KiB IMO/aHi y Tadumii 2.

INopuan 1ykpoBux OypskiB AckeTa, MOHCaH MaloTh CHILHOTO(PPOBaHY MOBEPXHIO JHCTKOBOT
miactuakd, AKALIS KBC, ‘BI3OH, Ilporekra, CH benana, XAﬁHEHH — nomipHo ropoBaHy Io-
BepxHIO TUcTKOBOI tuacTuHky, a [IPOTEYC ta 'JIOPIAHHA KBC BinnosigHo cnabkorogpoBany Ta
TJIaJICHBKY MTOBEPXHIO JIUCTKOBOI TUTACTUHKH.

3a 0coONMHMBOCTAMH YTBOPEHHS pPO3eTKH TiOpumm 1ykpoBux Oypskis AKAI(ISI KBC, BI3OH,
XAWJIEH]] MOKHa BiZHECTH IO HAIMBPO3IOrOro THITY, TOMY HaiKpalle CBil MOTEHI[aa BOHH PO3-
KPHBAIOTh y MiBACHHHX, MBJICHHO-CXiMHUX parioHax JlicoctermoBoi Ta [lomicekoi 30H, a Takoxk y Cremy
VYkpaiam 3 A0CTaTHROIO KimbKicTIo Bojord. [i0pumum Ackera, ['JIOPIAHHA KBC, Moscas,
ITPOTEVYC, CHU benana MaroTh po3OTrHii TAT po3eTKH. Lle mpoMbKHINA THIT MK BHCXITHAM, HaIiBpPO3-
JIOTMM Ta HaIliBIOXWIUM, CIaHKHM, TOMY Li TiOpUAM MOXKYTh AaTH OUIBIII BpoXKai Ta IyKPHUCTICTH B
3aXiJHUX Ta MEHTpajdbHUX paiioHax Ykpainu. [iOpun [Iporekra 3 HAMIBIOXWIMM THIIOM PO3ETKH
ORI MIIXOIUTE JJIS BUPOIYBAHHS B YMOBaX IICHTPAIBHIX Ta MiBHIYHUX PETiOHIB YKpaiHH.
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Tabmuns 2 — Mopdosoriuni ocodausocti riopuais 3a gannmu BOC 2012-2014 pp.

IToBepxHs Po3zmi Crynisb 3ariu-
Ne . PXHA P dopma Y 3abapBieHHs
Ti6pun JIMCTKOBOT IUTACTUHKHU OneHHs KopeHe- | Tum po3erku
3/n KOPEHEIIoNy MapocTKa
TUIACTUHKH JIMCTKA IOy
TIOMipHO To- . TIOBHICTIO 3a- .
1 |AKALLA KBC p(I))BaHa ¢ BEJHKa BYSBKOKOHIMHA | o HamiBpo3Jora poxeBe
CHJIBHO- OBaJIbHO- 3arauaeHui B
2 |Ackera cepenHs . N po3iora poxese
ropoBana KOHIYHa IPYHT Ha %
HOMipHO IIIPOKO- 3arnubieHui B .
3 |BI3OH P cepenHs P! 3 HAaIIBpO3JIora 3eJICHe
roppoBaHa KOHIYHa IpyHT Ha %
4 TIIOPTAHHA rIaJeHbKa BEJTHKa BY3bKOKOHI4Ha TIOBHICTIO 3a- 03J10ra 0KEBE
KBC 8 Y IMOJICHUI P P
CHJIBHO- OBaJIbHO- 3araubaeHui B YEepPBOHO-
5 |Moncan cepenHs . N posnora
ropoBana KOHIYHa IPYHT Ha % MypILypoBe
HOMipHO OBaJIbHO- 3araubiaeHui B . YEepPBOHO-
6 |IIporexTa cepenHs . 3 HaITiBIIOXHUJIa
ropoBana KOHIYHA IPYHT Ha % MypILypoBe
ciabko- IIHPOKO- 3arauOIeHUH B
7 |ITPOTEYC Maina P 3 posinora poxeBe
roppoBaHa KOHIYHa IpyHT Ha %
HOMipHO OBaJIbHO- 3arauOaeHui B YEepPBOHO-
8 |CU benana cepenHs . N po3snora
ropoBana KOHIYHa IPYHT Ha % MypILypoBe
o HOMIipHO IIIPOKO- 3arnuOieHui B .
9 | XAWJIEH] P cepenHs P! N HaIlIBPO3JIOTa 3eJIeHe
ropoBana KOHIYHA IPYHT Ha %

OT1xe, K 0a4MMO, HABEICHUX JaHUX MOPQOJIOTIYHOI XapaKTePUCTHKY JAOCHTIIKYBaHUX HAMHM Ti0-
PUIIB IIJIKOM JOCTaTHBO JUIA iX ieHTUdiKalii B MOJs0BUX yMoBax. KpiM Toro, 0co0imBoCTI Oya0BU
(hOTOCUHTETUYHOTO armapaTy Ta KOPSHEIIOiB JO3BOISIIOTh MiIOMpaTy TiOpUIH HAHOUTBIIT ONTUMATbHI
JUTS TIEBHOT arpoKJIIMaTHIHOT 30HU BUPOIITyBaHHS [2].

OmHHUM 3 BaKJIMBHX IMOKA3HHUKIB 110 BU3HAYAIOTh €(DEKTUBHICTh BHPOIIYBAaHHS IIYKPOBHUX OYPSKIB
€ TycTOTa MOCiBiB Ha yac 30upanHA (Tadmn. 3). Bapro 3a3HaunTH, 110 TycTOTa MOCIBIB LYKPOBHUX Oypsi-
KiB 3aJISKUTH BiJl 0aratbox (hakTOpiB i MEpII 32 BCE BU3HAYAETHCS SKICTIO MOCIBHOTO MaTepialy Ta
pPIBHEM TIPOBEICHHS arpoTeXHIYHUX orepallid. OgHak, Imia Jgac BereTalii Moke BiOyBaTHCh ITOBOJI
3HaYHE 3MCHIIICHHS TYCTOTH, CIIPUYUHEHE JII€F0 HEraTUBHUX YMHHUKIB — XBOPOO, IIKiTHHUKIB, HEsKiC-
HUM TIPOBEICHHSM OIIEpaIliid 3 JOTJIS Y 32 MOCiBAMH TOIIO.

AHaJi3 OTPUMaHUX CKCIIEPUMECHTAIIEHUX TaHUX CBIAYMTH PO TE€, IO HalMEHIIA TYCTOTA MOCIBIB
6yna y ribpuaa XAWJIEH] B 30mi Creny (80,0 THc. mT./ra), 10 BKa3ye HAa PUSHK 3HIKEHHS Gi0I0Ti-
YHOTO MOTEHIaTy BpokaiHoCTi. Lle B CBOXO 4epry BILUIMBA€E HA Mi3HE 3MUKAHHS MIXKPSIb, ITiIBUIICH-
Hs 3a0yp’ SHEHOCTI, 301IbIICHHS KIIBKOCTI AYIUIMCTHX KOPEHEIUIOAIB, 10 IPU3BOIUTH 10 3POCTAHHS
BTpAaT 1 3HWXKYE IyKPUCTICTh 1 TEXHOJIOT1UHI SKOCTI KOPCHETUIOIIB.

Tabnuus 3 — 'ycroTa mociBiB Ta Maca KopeHem10y HOBUX ri0puaiB HyKpoBUX GypsIKiB B cepeiHLOMY IO 30HAX BH-
poumyBanHs (cepenne 3a 2012-2014 pp.)

Ne Ticpun I'ycrora 1nociBiB, THC. IIT./Ta Maca kopeHemiony, r
/i Tlomices Jlicocren Cren IMomicest Jlicocren Cren
1 AKAIIISI KBC 92,8 83,8 84,0 462,2 612,0 4977
2 Ackera 95,3 88,4 82,7 516,9 606,2 450,7
3 BI3OH 98,2 92,2 81,3 469,1 553,3 4493
4 I'’TIOPIAHHA KBC 93,8 89,8 83,0 495,0 590,5 491,0
5 Momncan 95,8 91,0 85,3 455,2 585,1 511,7
6 IIpoTekra 95,0 88,3 85,3 4440 618,6 4827
7 TTIPOTEYC 94,1 88,5 84,7 457,6 561,3 450,7
8 CU benana 95,1 90,2 83,7 4427 578,3 384,3
9 XAUJIEH], 93,9 93,1 80,0 515,4 550,5 420,3
Cepenne 94,9 89,5 83,3 473,1 584,0 459,8
HIP o5 1,2 1,0 0,9 12,3 14,5 11,9

I'6pun BI3OH B 30Hi JlicocTeny MaB HalOUIBITY TYCTOTY HIOCIBIB Cepel yCixX TOCTiIKYBaHHX Ti0-
punis (98,2 tuc. mr./ra).

B ninomy x mo 3o0wHi [lomices cepenns rycrora mocieiB Oyna 94,9 tuc. mr./ra, Jlicoctemy — 89,5
trc. mt./ra Ta Cremy — 83,3 THC. mT./Ta, MO B MUIOMY HE3HAYHO HIDKYE 32 PEKOMEH/IOBaHI TapameT-
pu. AJKe ONTUMaIbHA PEKOMEHIOBaHA TYCTOTA TOCIBIB I[YKPOBUX OYpPSKIB Ha Iepioa 30HpaHHs BPO-
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JKaro U1 30HU JOCTATHHOrO 3BOMOKEHHS cTaHOBUTEL 100—110 Trc. mT./ra, Hectiiikoro — 95—110 Tuc.
mT./ra, HepocTaTHboro — 90-95 tuc. mr./ra. BogHnouac B cepeauboMy 3a 2012-2014 pp. rycrora 1o-
ciBiB o Ykpaini Oyna Ha piBHI 91,7 THC. mIT./ra, a B HAIMKX JOCTIMKEHHIX — 89,2 THC. mIT./Ta, 110
CBITYUTH TIPO HECYTTEBI BIAXUIICHHS ITi€T O3HAKH.

[IpoBeneHi mocmimKeHHs MOKa3ajH, 0 B CEPeIHLOMY MO JOCHIKyBaHUX ribpugax B 30Hi [lomic-
cs Maca kopeHerutony 0yna 473,1 r, B Jlicoctermy — 584,0 T, a B Cteny — 459,8 .

I'opunun CU Benana ta IIporexkra B ymoBax Ilomiccs popmyBanu kopeHeruioan macor 442,7—
444,01, a OT MaKCUMaJIbHI TTOKa3HUKH ITi€] 03HAKU OyiH B TiOpHIiB XAﬁHEHI[ Ta Ackera — 515,4—
516,9r.

B 30mi JlicocTerry MiHiManbHa Bara KopeHemony Oyia B riopuma XAWJIEH]] — 550,5 r, a oT Mak-
cuManbHa B Ackera, AKAIIA KBC ta IIpotexra — 606,2-618,6 T.

B Creny riopun CU benana ¢opmyBaB cepenHto Macy kopeHermony 384,3 r, a MakCUMallbHI 3Ha-
YeHHs 03HAKU OynH y LyKpoBHX OypskiB riopuaa Moncan — 511,7 r.

KinmeBuMu 03HaKaMH, M0 B KOMIUIEKCI XapaKTEpHU3yIOTh HOBI T1IOpUIN IYKPOBUX OYPSKIB Ta J0-
IIIBHICTE BIIPOBA/PKCHHS 1X y BHPOOHUIITBO € MOKAa3HHWKH MPOJYKTHBHOCTI, a caMe: YPOXKaiHICTh,
BMICT B KOPEHEIUIOAaX LyKpy Ta BIacHe 30ip LyKpy 3 OAWHHLI Turonti (Tadm. 4).

Tabmut 4 — [Toka3sHUKH NPOAYKTHBHOCTI KOPEHEIIOAIB IyKPOBHX OYPAKIB 3a/1€:XKHO Bil yMOB BHpOLIyBaHHS (cepe-
nHe 3a 2012-2014 pp.)

Ne . YpoxaiiHicTb, T/Ta Iyxpucricts, % 36ip mykpy, T/ra
/1t TiGpun Ioumices | Jlicocren | Cren | ITomices | Jlicocren | Cren | IMomicest | Jlicoctenm | Cren
1 |AKAIIISI KBC 46,6 51,2 42,2 18,3 17,8 17,6 8,5 9,1 7,4
2 |Ackera 52,6 51,2 38,2 18,7 17,9 18,6 9,8 9,2 7,1
3 |BI3OH 48,1 50,4 36,7 17,5 17,5 17,3 8,4 8,8 6,3
4 |TJIOPIAHHA KBC 46,0 53,4 42,4 18,6 17,5 17,1 8,6 9,3 7,3
5 |Mosncan 45,3 52,5 29,3 19,0 17,8 17,9 8,6 9,3 5,2
6 |IIporekta 44,5 52,9 41,6 17,5 17,2 17,0 7,8 9,1 7,1
7 |[ITIPOTEYC 43,9 48,7 38,2 17,9 17,8 18,6 7,9 8,7 7,1
8 |CH Benana 45,0 51,6 375 19,2 17,8 18,2 8,6 9,2 6,8
9 |XAWJIEHN 49,7 51,1 33,9 17,5 17,5 17,6 8,7 8,9 6,0
Cepenne 46,9 51,4 37,8 18,2 17,6 17,8 8,5 9,1 6,7
HIP 5 1,7 1,9 1,8 0,7 0,5 0,4 0,3 0,1 0,2

Bapro BigMiTHTH, 10 3TiIHO 3 OTPUMAHUMH JaHUMH, HAHOUTBITY BPOXKAHHICTh JOCHTIIKYBaHI HAMU
riopuau 1eMOHCTPYIOTh y 30Hi Jlicoctemny, a HalimeHmry — B Cremy. Tak, cepenHs ypoxalHICTh KOpeHe-
wioxie y 30Hi [Tomices Oyna 46,9 1/ra, Jlicocteny — 51,4 1/ra, a B Crenty — 37,8 1/ra. Illlomo mykprcToCTi,
TO HaMOLIBIIO BOHA Oyna B ymoBax [lomices — 18,2 %, a ot ymoBu Jlicoctemy ta Cremny 3a0e3neuyBaiu
(hopMyBaHHS BMICTY IIyKpy B KOPEHEIUIoAaxX MpUOIM3HO Ha ogHOMY piBHI — 17,6-17,8 %.

HaiibinpImie 3Ha4eHHS YpOXKaHOCTI Ta 300py IIyKpy B 30Hi [lomices Ha piBHI 52,6 1 9,8 T/ra Bigmo-
BigHO copmyBaB riopua Ackera. ['opun I'JIOPIAHHA KBC xapaktepu3yBaBcsi HaiOIIbIINM ITOKa-
3HUKOM ypoxaifHocTi y 30Hi Jlicoctemy (53,4 1/ra) Ta Creny (42,4 T/ra), a TakoX € JIigepoM 3a 300-
pom nykpy B Jlicocteny (9,3 1/ra). 3a mokasHukoMm ItykpuctocTi Tiopun CU benana B 301 [lomices
BUsIBUBCA HaiikpamuM (19,2 %) nopiBHAHO 3 IHIIMMHU T1OpUIaMU.

OCHOBHHMM IOKa3HUKOM IO JT03BOJISIE NU(EPEHIIHOBAHO OXapaKTepU3yBaTH NPOIYyKTUBHICTD (a-
OpryHMX OYpsKiB € 30ip (BUXia) MYKPY 3 OJUHMUIN TUTOINI. BUXif IyKpy 3a€KUTh HE TiIBKHU BiJl IIyK-
PHUCTOCTI Ta YPOXKAWHOCTI KOPESHETUIOMIB, a ¥ BiJl BMICTY 1 CITiBBIIHOITICHHS B HAX 30JIbHUX €JIEMEHTIB,
PO3YMHHOTO a30Ty, MEKTHHOBUX PEUOBHH, PEAYKYIOUMX IYKPiB Ta opraHiuHux kucioT. Came BOHU
BU3HAYAIOTh BCi OCHOBHI IMOKA3HWKH TEXHOJIOTIUHUX SIKOCTEH IyKpPOBUX OYpsKiB (BTpaTH IYKPY 3 Me-
JIICOT0, IMOBIPHHUH BUXIJI IyKPY, YACTOTA OYHUIIICHOTO COKY Ta iH.).

Ha ocHOBI npoBeIcHUX AOCIIPKEHh BCTAHOBHIIM, 1[0 MAaKCHMAILHUNA 30ip IYKPY 3 OIMHUII TUTOIII
OyB B ymoBax Ilomiccs y ribpuna Ackera — 9,8 T/ra, 0 mepeBHUILye cepenHe 1o 30Hi Ha 1,3 T/ra. A oTxKe,
15 arpOKJIIMAaTHYHA 30HA € TPUAATHOIO ISl BUPOIYBAaHHS IIYKPOBUX OYPSIKIB 1 32 MPaBWIIBHOTO MiO0pY
riOpHIiB 32 TPUBAIICTIO BETCTAIIIHOTO TIEPiOy Ta TEXHOJIOTIH X BHPOIITYBaHHS MOXHA OTPUMYBATH XO-
pori pesynbrat. OfiHaK, BapiaOSMBHICTD JOCIIKYBAHUX HAMH O3HAK CBIUUTH PO Te, IMIO 33 MEBHUX
YMOB BEreTariiHoro nepioxy abo >k HeBAAJIOro BUOOPY TiOpHUAIB UM HENOTPUMAHHS TEXHOJOTIi BUPOILY-
BaHHI 30Ha PU3UKOBA I OTPUMAHHS CTa0UTLHOI IPOIYKTUBHOCTI ITyKPOBHX OYpSIKiB.
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3a BUpOINTYBaHHS IMYKPOBUX OypsKiB B ymoBax Jlicocremy YkpaiHm MakCUMaJbHHHA 30ip IYKpY
9,3 1/ra otpumano B 1i6puais ['JIOPIAHHA KBC ta Moncan, onnak Bonu jume Ha 0,2 T/ra mepeBu-
IIYIOTh CEPEITHE 3HAUCHHS I10 yCiX MOCIHIHKYBaHUX HaMHM riopumax. A otmxke, 30Ha Jlicocrerny Ykpainu
MaKCHMaJIbHO TOBHO BiJIIIOBia€ MOTpedaM IyKpOBUX OYpSKIB y (haKTopax >KMBICHHS Ta J103BOJIIE
OTpUMATH CTabITbHO BUCOKWMIA 30ip IYKPY 3 OJUHUIII IO,

JocnipkeHHsT HOBUX TiOpUIiB MepeayciM HeoOXiJHO MPOBOAUTH 3a YMOBH iX BCEOIYHOI OLIHKH,
30KpeMa — BCTAHOBJICHHS BIIMIHHOCTI JOCTIDKYBaHHUX TiOPHIIIB 32 TOCTIOIAPCHKO ITIHHUMHA O3HAKaMU
B Pi3HHX 30HAX BUPONTYBaHHS (puc. 1-3).

AKALIIA KBC

MoHcaH

MNPOTEYC

BI3OH

MNpoTekTa

CW/ benana

AckeTa

XAMNEHA

MOPIAHHA KBC

0 5 10 15 20 25 30
Esknigosi BiactaHi
Puc. 1. Ouinka riopuaiB nykpoBux 0ypsikiB 32 0CHOBHUMM rocrnoJapcbKo HiHHUMU
03HAKaMH 32 BUPOIIYBaHHs ix B ymoBax Ilomices.

AKALIA KBC

AckeTa

MNpoTekTa

MOPIAHHA KBC

MoHcaH

CW benana

BI3OH

XAVNEHA

NPOTEYC

0 2 4 6 8 10 12 14 16 18
EBknigosi BiacTaHi
Puc. 2. Oninka riopuaiB nykpoBux 0ypsikiB 32 0CHOBHHMH roCcNoJapcbKO HiHHUMU
03HAKAaMH 32 BUPOLIYBaHHd iX B ymoBax Jlicocremy.

OT1xe, 3a pe3yabTaTaMH OIIHKH TiOPHIIB IYKPOBUX OYPSKIB 32 OCHOBHUMH TOCIIOAPCHKO ITIHHUMHI
03HaKaMH 3a BHPOITYBaHHS iX B yMoBax llomiccst BCTAHOBIICHO, 10 JOCTIDKYBaHI TIOPHIN MOYKHA PO3i-
JIUTU Ha J1Ba BeMKuX knacrepu. o mepioro knactepa Hanexkats AKALLA KBC, Moncan, [TIPOTEYC,
BI3OH, IlpotekTa Ta CU benana, a 70 npyroro — Ackera, XAﬁHEHI[ ta 'JTOPIAHHA KBC.
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Bapro BiamituTH, mo riopuau [Iporekta Ta CU benana maioTe HaWOIIBITY MOAIOHICTE 3a TIPO-
SIBOM KOMIUICKCY JOCHTI/DKYBaHUX O3HAaK B ymoBax llomiccs. BomHouac BOHHM HajexaTh 10 OJIHI€l
yctaHoBH-opurinaropa — Cuarenrta Kpom [Ipotexma AT

Pe3ynbraty oIiHKY T1OpUAIB ITyKPOBUX OYPSIKIB 32 OCHOBHUMH T'OCTIONAPCHKO IIHHUMHU O3HAKaMHU
3a BHPOIIyBaHHS iX B yMOBax JlicocTelry HaBeJICHO Ha PUCYHKY 2.

Bapto BiaMiTHTH, II0 B JaHOMY BHUMAIKy AOCHIIKYBaHI HAMH TiOpUAM IYKPOBUX OYpSAKIB Ipen-
cTaBJicHI B TphOX Kiactepax. Jlo mepmoro 3 Hux HamexaTh: AKALLSL KBC, Ackera, [IporekTa, mo
apyroro — IJTOPIAHHA KBC, Mowucan ta CU Benama i mo tpersoro — BI3OH, XAWUJIEH]] Ta
IMPOTEVC.

Amnanizytoun rpadivgae 300pakeHHs eBKIIJOBUX BiICTaHEH MK JOCIIHPKYBaHUMH TiOpUIaMH IMy-
KPOBUX OYpSKiB BAPTO 3ayBAKUTH, IO HANOLIbII momiOHuMH € ribpuan BISOH ta XAWJIEH]] cerne-
kiii CECBAH/IEPXABE H.B./C.A.

ArpoxiimarnyHi ymoBu CTelly CIpaBIIIM CBIiMl BILUTUB Ha MPOSB OCHOBHUX T'OCIOJAPCHKO I[IHHUX
O3HaK JIOCIIKyBaHUX HaMH T1OpHIiB IIyKPOBUX OypsKiB (puc. 3).

AKALIA KBC

MOPIAHHA KBC
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EBknigosi BigcTaHi

Puc. 3. Ouinka riopuaiB nykpoBux 0ypsikiB 32 OCHOBHHMH rocnogapcbKo LiHHUMH
03HAKAMH 32 BUPOIIYBaHHd iX B ymoBax Cremy.

Taxk, Ha mifcTaBi aHaTi3y €BKIIIJJOBHX BiJICTAHEH MOXKHA BUJILJTUTH JIBA KIACTEPH, NIEPIIUH 3 IKHX
cpopmoBano ridbpugamu — AKAIISA KBC, I'TIOPIAHHA KBC, Ilporekta Ta MoHcaH, a Apyrui —
Ackerta, I[IPOTEYC Ta BI3OH i XAWJIEH/I. JloBoui 3HAa4HA MOAiOHICTh B OCOOIMBOCTSX MPOSIBY OC-
HOBHHUX T'OCTIOJIAPCHKO IIIHHUX O3HAK criocTepiraerses B riopumaiB Acketa, [IPOTEYC ta BI3OH.

BucnoBku. BinnosigHo 1o HaBegeHUX MOP(HOIOTIYHUX XapaKTePUCTUK BCTAHOBIICHO, IO TaKi Ti-
opunu sk AKALIA KBC, BI3OH, XAﬁHEHI[ MOXXHa BHPOIIYBATH y MiBISHHUX, MIBICHHO-CXITHAX
pationax JlicoctemoBoi Ta [lomicekoi 30H, a Takoxk y Cteny YKpainu 3 TOCTaTHHOIO KITbKICTIO BOJIOTH.
I'opunu Ackera, [JIOPIAHHA KBC, Moncan, [TIPOTEYC, CU benana MoxxyTh 1aTH OUTBII BpoKai
Ta MYKPHUCTICTh y 3aXiJHUX Ta LHEHTPAIbHUX paiioHax YKpaiHu, a riopua I[Iporexra OiibII MiAXOIUTH
JUISL BUPOIITYBaHHS B YMOBaX IIEHTPATBHUX Ta MBHIYHUX PETiIOHIB YKpaiHU.

3a pe3ynbTaTaMu IOCTiIKEHb BCTAHOBIICHO, IO Ti0OpUA YKPOBUX OYpsIKiB ACKeTa € iHTEHCUBHUM
Ta 3a0e3neuye GpopMyBaHHS ypoKailHOCTI Ha piBHI 52,6 T/ra, 36ip mykpy — 9,8 T/ra i npugaTHUl LI
BupornyBaHHs B 30H1 [Tomices. B 30Hi Jlicoctemy morinsHO BupomryBatu Tiopua [JIOPIAHHA KBC
(BpoxaiHicTh 53,4 T/Ta), IKUN TaKOXK € JigepoM 3a 30o0poM 1ykpy B Jlicocremy (9,3 1/ra) i Bim3Hayda-
€THCSl LTMPOKOIO afanToBaHicTIO A0 yMoB BupouryBanHs. ['iopun AKALIA KBC y 30ni Cremny cdop-
MyBaB BPOKalHICTh Ha piBHI 42,2 T/Ta.

3a pe3ynbTaTaMu KJIaCTepH3allii JOCIiHKYBaHUX TIOPHIIB I[yKPOBHUX OYPSKiB BCTAHOBJICHO, IO HaMi-
OuIpIIy TOMIOHICTD 3a MPOSIBOM KOMIUIEKCY AOCTIIKYBaHMX O3HaK B ymoBax [lomiccst MaioTh riOpumu
Iporekta Ta CU benana, Jlicocreny — BI3OH ta XAMJIEH]], a Creny — Ackera, [IPOTEYC ta BI3OH.
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OuneHkKa HOBBIX THOPU/IOB CAXaPHOii CBeKJIbI

T.[. Conen, O.U. [Ipucsaxuok

PaccMoTpeHsI BONpOCH! aHaM3a HOBBIX THOPHU/IOB CaXapHOH CBEKIIBI IT0 KJIACTEPU3AINH XO3SHCTBCHHO IIEHHBIX ITOKa3aTeNneil.
YcraHoBneHo, uto rudpuabl caxapaoit cBekibl AKALIMS KBC, BU30H, XAMJTEH] MoxHO BBIPAIMBaTh B FOJKHBIX, FOrO-
BOCTOUHBIX paitoHax Jlecocrennoii u ITonecckoit 30H, a Taioke B Crenu YKpauHbI ¢ JOCTATOYHBIM KOJIMUECTBOM Biard. B To xe
Bpems Acketa, [JIOPUAHHA KBC, Moncan, [IPOTEYC, CU benana moryT fath 60JbIINiA YposKail M CaxaprCTOCTh B 3alaJHbIX
U LEHTpaNbHBIX paiioHax YkpauHbl. ['mOpun cBekibl AckeTa sSBISieTCS MHTEHCHUBHBIM U OOECTICUHMBAET YpO)KaiHOCTh 52,6 T/Ta,
cbop caxapa — 9,8 T/ra u mpurogeH misa BelpamuBanus B 3oHe Ilonechs. B 3ome Jlecocrenmm sywiie BbIpamimBaTrh rHOpHA
I'TIOPMAHHA KBC (ypoxaitnocts — 53,4 T/ra, cbop caxapa — 9,3 1/ra), KOTOPBII OTMeYaeTcs LIMPOKON alallTHPOBAHHOCTHIO K
yerosusiM BeiparnuBanust. [ nopun AKALIMS KBC B 30He Cremnu obecrieunBaeT yposkaiiHOCTh Ha ypoBHE 42,2 T/ra.

KunroueBble c10Ba: caxapHasi CBEKIIa, THOPH, KIIACTEPHBIN aHAIN3, XO3IHCTBCHHO IIEHHBIC IPU3HAKN.

Assessment of new hybrids of sugar beet

T. Sonec, O. Prysiazhniuk

Research of the scholars like Doronin V.A., Balan V.M., Karpuk L.M. show that each hybrid realizes its genetic potential in a
different way, and thus — depending on growing conditions, it is advisable to choose hybrids different for their biological
characteristics of intensive type within the same soil and climatic zone to reduce the risks associated with weather instability.

Nine new sugar beet hybrids were studied in three soil-climatic zones in 11 tested areas 2012-2014 were the research material.
The studied hybrids belong to four companies-owners: KVS ZAAT AG, Syngenta Crop Protection AG, SESVANDERHAVE
NV/SA. and Maribo Seed GmbH and recommended for cultivation in different soil and climatic zones of Ukraine.

The paper highlights the analysis of new hybrids of sugar beet for agronomic performance clustering. It has been found
out that Asceta and Monsan sugar beet hybrids, have severely corrugated leaf surface of Acacia KVC, BIZON, Protecta, SI
Belana, Highland have moderately corrugated leaf surface, and Proteus and HLORIANNA KVS - weakly and smooth
corrugated leaf surface correspondingly. We defined that in general, in the Polissya zone the average density of crops was
94.9 thousand pcs/ha, in the Forest-steppe — 89.5 thousand pcs/ha and in the Steppe — 83.3 thousand pcs/ha. On average for
the 2012-2014 the crops density in Ukraine was 91.7 thousand pcs/ha and in our studies — 89.2 thousand pcs/ha, which
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indicates a minor deviation of the features. We found out that the highest yield of the studied hybrids was in the Forest-steppe
zone, and the lowest — in the Steppe. Average yield of root crops in the Polissya zone was 46.9 t/ha, in the Forest-steppe —
51.4 t/ha, and in the Steppe — 37.8 t / ha. The highest level of the sugar content has been in Polissya — 18.2 %, but the
conditions of the Forest-steppe and Steppe formation provided the same level of sugar content in the roots 17.6-17.8 %.

Hybrids Acacia KVS, BIZON, Highland can be grown in the South, Southeast Forest-steppe and Polissya zones and in
the Steppe zone of Ukraine with sufficient moisture. Also, Asceta, HLORIANNA KBC, Monsan, Proteus, SI Belana can give
greater yields and sugar content in the Western and Central regions of Ukraine. Beet hybrid Asceta is an intensive one and
provides a yield of 52.6 t/ha and sugar output of 9.8 t/ha and is suitable for growing in Polissya zone. Hybrid HLORIANNA
KVS (yield 53.4 t/ha, sugar outpuy — 9.3 t/ha) is the best suited for the Forest-steppe zone and is known for its adaptability to
growing conditions. Hybrid Acacia KVS in the Steppe zone provides a yield of 42.2 t/ha.

Therefore, the results of sugar beet hybrids evaluation by major agronomic characteristics under their growth under the
Polissia zone conditions reveal that hybrids can be divided into two large clusters. The first cluster includes AKACIYA KVS,
Monsan, PROTEUS, BIZON, Protekta and SY Belana, and the second — Asketa, XAJLEND and GLORIANNA KVS.
Hybrids Protekta and SY™ Belana have the greatest similarity in expression of the studied traits complex under conditions of
the Possia and belong to the same institution originator — Syngenta Crop Protection AG.

The studied hybrids of sugar beet can be classified into three clusters under the Forest steppes of Ukraine. The first of
these comprises AKACIYA KVS, Asketa, Protekta, the second — GLORIANNA KVS, Monsan, and SY" Belana and the third
one — BIZON, XAJLEND and PROTEUS. But based on the analysis of euclidean distances it can be argued that the most
similar BIZON and XAJLEND hybrids of SESVANDERHAVE NV / SA selection.

Under conditions of the Steppe of Ukraine there are two clusters, the first of which is formed by AKACIYA KVS,
GLORIANNA KVS, Protekta and Monsan hybrids , and the second one — by Asketa, PROTEUS and BIZON and
XAJLEND. Quite similar on the main agronomic traits display are Asketa, PROTEUS and BIZON hybrids.

Key words: sugar beet, hybrid, cluster analysis, agronomic traits.
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®OTOCUHTETUYHI TAPAMETPH I1OCIBIB
IYKPOBUX BYPSAKIB 3AJIEKHO BIJI IO3AKOPEHEBOT' O
HNIJOKNBJIEHHA MIKPOJOBPUBAMUA

BucBitiieHo pe3ynbTaTy AOCIIHKEHb 3 BUBUCHHS ILUIOII JIMCTOBOI MOBEPXHI POCIUH i MPOAYKTHBHOCTI ()OTOCHHTE3Y,
copMmoBaHuX ribpuaamMu IMyKpoBHX OypskiB AHiuka, 3iryka, YMmaHcekuit YC 97 3amexHO BiJf T03aKOPEHEBOTO ITiKUBIICHHS
XeJTaTHUMHA GopMaMu oOpUB Ta ix koMOiHamil y (ha3ax 3MUKaHHS JIUCTS IyKPOBHUX OYPSIKIB y PAKAX 1 MIKPSIAX.

Bcranosneno, mo 3acTocyBaHHS MiKpoJoOpHB y a3y 3MUKAHHS JIUCTKIB Y PSAAKY Ta IIOBTOPHO y (a3y 3MUKaHHS JIUCT-
KiB y MiXpAAIsX 3a6e3nedye GopMyBaHHS THCTOBOI IIOBEPXHI HOCIiIKyBaHUX ri6puiB B Mexax 38,5-39,8 tuc. m*/ra. IIpo-
JYKTHBHICTb (DOTOCHHTE3Y, B CEpeHbOMY 3a TPH POKH, Oyiia B Mexax 8,3-9,3 r Ha M* Ha 100y 3anesxkHO Bin ribpuaa. IIpose-
JICHHsI M03aKOPEHEBOr0 Mi/KUBICHHS Y BiIMOBIAHI CTPOKH 3a0e3ledye 3pOCTaHHsS MPOAYKTHBHOCTI (POTOCHHTE3Y B YCiX
JOCITIDKYBaHHUX T1OpHUIIB.

Kurouogi ciioBa: 1iykpoBi Oypsiku, MikpogoOpHBa, 03aKopeHeBe MiPKUBICHHS, IJI0IIa JUCTKOBOT ITOBEPXHi, OTOCHH-
TETUYHHI MOTEHIial], YUCTa NPOAYKTUBHICTh (POTOCHHTEY.

ITocTaHoBka mpo6JieMH. BaxmBUM TOKa3HWKOM, IO B IJIOMY BIUTHBAE Ha ypPOXKAMHICTH Ta
BMICT LIYKpPY B KOPEHEIJIOAaX IYKPOBUX OYpSIKiB € cTaH aCUMUIALIIHHOTO amapaTry — CKJIaZoBa 4acTH-
Ha MPOOYKTUBHOTO npouecy. IIpore, GoTOCHHTE3 HE € CTIHKUM MPOLIECOM 1 B3aEMO3B’SI30K MiX (OTO-
CHHTE30M Ta TOKa3HUKaMH BPOXKalo € OUTBIN CKIAIHUM, a HiX TpAMHNA JTiHIMHUNA. Bupimanbaa pois
(oTtocuHTETHYHOTO amapaTy B (popMyBaHHI BpOKAaHHOCTI BCiX CIIbCHKOTOCIOJAPCHKUX KYIBTYD, B
TOMY YHCII 1 I[yKPOBHUX OYPSKiB BiJoMa JaBHO, OJHAK 3a PaXyHOK 3aCTOCYBaHHS JOJATKOBUX arpoTe-
XHIYHUX 33aXO0JIiB, TAKUX SK HAMPUKIIA] BHECEHHSI MIKpPOI0OpHB, MOXKHA BIUIMBATH Ha TepeOir mporie-
CiB CHHTE3Y Ta HAKOIMYEHHs 3allaCHUX MOKUBHUX PEYOBUH B pociuHi [1].

JobpuBa — BaxkuBHi 1 epekTHBHMN (akTop iHTeHCH (KLl TEXHOIOTII BUPOOHHIITBA IIYKPOBHX
OypskiB. [yis1 3a0e3medeHHs caMe Takoi iX il 3acTocyBaHHS JOOPUB Ma€e OyTH BUKIIOUHO CUCTEMHHM,
TOOTO 30aTaHCOBAHUM 32 TIO’)KUBHUMH PEYOBHHAMH, JO3aMH, CTPOKAaMHU BHECCHHS 3 ypaxyBaHHSIM Oi-
OJIOTIYHOI MOTPEeOU POCIIMH MYKPOBUX OYPSAKIB CTOCOBHO KOHKPETHHX I'PYHTOBO-KIIMAaTHIHUX YMOB Y
30Hax Oypsikocisnus [1, 2, 3].

© IlamcyTainosa A. B., 2016.
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Cucrema ynoOpeHHS — I He TUTBKH JDKEPENIO TIOMMOBHEHHS IPYHTOBHUX MaKpO- 1 MIKpOEIIEMEHTIB
MiHEpaIbHOTO JKUBJICHHS, ale i (akTop MO3UTHBHOTO BIUIMBY Ha PAJ 1HIIMX MOKa3HHUKIB POAIOYOCTI
TPYHTY. Y Hill IOEAHYIOTBCS BHECCHHS OPraHIYHUX Ta MiHEpaJbHUX MaKpo- i MIKpOIOOpHB, BaIHY-
BaHHSI TPYHTIB 3 IiIBUIICHOIO KUCIOTHICTIO Y TINICYBaHHS COJIOHIIIB Ta COJIOHIFOBATUX IPYHTIB, TOO-
TO HIeThCs PO HEOOXIMHUM SKICHHUN 1 KIIBKICHUN CKJIall CUCTEMH yIOOpeHHS, 0 Ma€ MOKPAIIHTH i
JOTIOBHUTH HPUPOJIHY POMIOYICTH IPYHTY, 100 TOBHICTIO 33/I0BOJIBHUTH MOTPEOy LYKPOBHUX OYypsKiB
Y BCIX €JICMEHTAaX >KMBJICHHS Ha 3aIlUIAHOBAaHUU BpoXKai [4, 5].

AHaJi3 ocTaHHIX HocHimKeHb i myOmikaniid. EQekTnBHIM 3ac000M MiABHINEHHS MPOTYyKTUBHOCTI
LYKPOBUX OYPSIKiB, SIKWI IIUPOKO 3aCTOCOBYIOTH B OCTaHHI POKH € MPOBEACHHS MO3aKOPEHEBHUX MiKIB-
JICHb MIKpOIOOpHBaMU. POCTHHY TOTTIMHAIOTH MIKPOEJIEMEHTH B HE3HAUYHUX KUTBKOCTSIX, POTE BOHU He-
00XiTHI 711 HOPMAIBHOTO TPOXODKEHHS HI3KU BKIIMBHUX ITPOIIECIB, 30KpeMa T a30THOTO OOMiHY, KO-
peryBaHHsI aKTUBHOCTI (pepMEHTIB Ta mifcuiaeHHs poTocuHTe3y. EdexTrBHOIO HOpMOIO0 MIKPOETIEMEHTIB €
XENaTOYTBOPIOBAIIBHI CHIOMYKH — KOMIUTIEKCOHATH. E(eKTHBHICTL MiKpoeTeMeHTiB y (opMi XenariB y ae-
KiJIbKa pa3iB BHINA, HUK Y (opMi HeopraHiuyHux cronyk. JloemeHo [6], 1m0 MIKPOEIEMEHTH TO3UTUBHO
BIUTMBAIOTH Ha 3aTHICTh POCIHMH MPOTUAISTHA HECTIPHATIMBUM (paKkTopam il 4ac IXHHOTO BHPOIYBaHH,
3a0e3MeuyloTh CTIHKICTh POCIMH A0 JESKUX 3aXBOPIOBaHb, CHOPHSIOTH MPOIYKTUBHOMY BHKOPHCTAHHIO
BOJIOTH, 1 B IILJIOMY MPHCKOPIOIOTH PO3BUTOK POCIMHU. BeTaHoBieHo [7], 1m0 71 poCcTy # PO3BHUTKY pOC-
JINH IyKPOBHX OYPSKIB BaKIIMBE 3HAUCHHS Ma€ 3a0e3MEUCHHS MIKPOCIIEMEHTAMH Y BCTAHOBJICHI CTPOKH
BereTaniifHoro Mnepiony, e MO3UTHBHO BIUTUBAE HA MPOLIECH MTPOXOIKEHHS (POTOCHHTE3Y.

OTxe, onTHMI3allisi MiHEPAIILHOTO JKMBJICHHS POCIMH — HAWOUIBIN Mi€BHHA 3aci0 perysIioBaHHS
(hi310JIOTIYHUX TIPOIIECIB, AKI BU3HAYAIOTH (DOPMYBaHHS BpOXKarlo.

Mertor nocaigxenb Oyjao BH3HAYUTH BIUIMB (OPM XENaTHUX AOOPUB 1 CTPOKIB iX BHECEHHS
LUISIXOM [T03aKOPEHEBOT0 MiHKUBIICHHS Ha ()OTOCHHTETUYHI ITapaMeTpy TOCIBIB LYKPOBHUX OypsIKiB.

Marepiaji i MeToguka gocaimkeHb. JJocmimkenns mporoamian Buponaorxk 2013-2015 pokis Ha
NoJIsIX JociinHoro rocnogapcersa “CanuBiHku” [HCTUTYTY Oi0€HEPreTUYHUX KYJIBTYP 1 MYKPOBUX Oy-
PsKiB, 1m0 po3TamoBaHe B BacunbkiBcskoMy paiioni KuiBcrkoi obmacri.

[pyHT JOCHITHOTO MOJIS — YOPHO3EM THMIIOBUM, COJIOHIFOBATHM, MAIOTyMyCHUI TIMOOKHMiA. BMicT ry-
Mycy (3a metozoMm TropiHa) — 2,58 %, azory (3a MerogoMm Kopupineaa) — 176 MI/Kr rpyHTY, PyXOMHX
crionyk ocdopy 1 kamiro (3a merogom Ynprkosa) — BignoiaHo 160 1 95 mr/kr rpynty, pH — 6,75.

Cxema IoJIbOBOTO JOCiAY BKIIFOYaaa HACTyIHI ¢akropu: ¢daktop A. Ilo3akopeHeBe miIKHBICH-
Hs: KOHTpOJIb 0e3 mimpkuBieHb; [omicynsding Harpiro ( K,O, Na,O, S — 2 a/ra); Mouno bop (N, B —
2 n/ra); Mono bop + Ionicynsdig Hatpito — (242 n/ra). @aktop b. Ctpoku npoBeneHHs M03akopeHEeBOro
MDKUBIICHHS: 3MUKAHHS Y PSIAKAaX — KOHTPOJIb; 3MUKAHHS Y MDKPSIIUISX; 3MUKAHHS y PSIKaX + 3MUKaHHS
y MDKpsAaasax. Ha gocnmigaux misisHKax BUCiBanmy riopumn Ariuka, 3imyka Ta Ymaucekuii YC 97. Iimo-
II[a eeMEHTAPHOI TTOCIBHOT 1 00IiKOBOI JiIsMHOK BixmoBigno 90 i 61,1 M*, HOBTOPHICTH — TPHPA30BaA.
JocnimkeHHs TPOBOAMIH 32 «MeTOANKOIO MPOBEACHHS JOCTIHKEHb Y OypsKiBHULITBI» [8].

OcHoBHI pe3yabTaTH AocixxKeHHsi. Bix po3mipiB Ta eheKTUBHOCTI (HYHKI[IOHYBAaHHS aCUMIJIs-
IIHOT MMOBEPXHI POCITHH I[YKPOBUX OYPSAKIB 3AJICKHUTH K YPOKAWHICTh KOPEHETUIONIB TaK 1 X IYKpH-
CTiCTh, IPUYOMY y (HOpMYBaHHI LMX MMOKAa3HHUKIB MPOAYKTHBHOCTI JMCTKOBOMY arapary HaJICKHTh
TOJIOBHA POJIb.

CraHoM Ha TIepioJ IHTEHCHBHOTO PO3BUTKY IyKpoBuX OypskiB (10.08) mamm Oyio BigMiueHO
TUIONTY JINCTKOBOI MOBEpXHI HA piBHI 35,5 THC. M*/ra, 1o BiANoBixae MEPioy MaKCUMAIILHOTO HAaKO-
MUYEHHS LYKPOBUMHU OypsAKaMu MpoAYyKTiB ¢poTocunTesy. B ridpuma Ymancekuit UC 97 Ha KoHTpoOmi
IUI0IIA JINCTKIB y pocius 6yna 31,7-32,1 Tuc. M*/ra, a OT 3a 3acToCyBaHHs q0OprBa MoHo Bop y psia-
Kax + MDKpSULIX — 38,4 Trc. M/ra, BHECEHHS K KoMOinoBaHo Mono Bop + Homicynsdin Na y psakax
+ MIDKPAIIAX CIpHsIo GOPMyBAHHIO JTMCTKOBOI OBEPXHI pOCIHH Ha piHi 39,7 Tuc. M>/ra (Tabm. 1).

V ribpuga AHiuKa Ha KOHTPOJI ILIOLIA JTHCTKOBOI moBepxHi 6y1a 31,8-32,5 Trc. M*/ra, a 3acTocy-
BaHHs K MikpozoopuBa Ilomicynsding Na B JgBa CTPOKH HPUBEIO IO 3POCTAHHS IUIOIII JIUCTS IO
38,2 Tuc. M*/ra. BoHOYaC BUKOPUCTAHHS Mikpogo6piBa MoHO Bop Ta KOMIUIEKCHOI cyMiln Mikpo-
no6puB Moo bop + Iomicynedhin Na cipusiio 301IbIIEHHIO TUIONTI JTUCTKOBOTO anapary pociiuH A0
38,5 Ta 39,8 THC. M°/Ta BiAMOBIAHO.

V ri6pua 3iyka Ha KOHTPONBHKX BapianTax dopmysanock 31,7-32,5 Tuc. M’/ra TUCTKOBOI IOBEPXHI, a
OT TIO aHAJIOTIi 3 ABOMA IHIIMMHM TiOpHAaMU MakCHMaJlbHi MTOKa3HUKH IUIOLII JIMCTKOBOI MIOBEPXHi Oy HA
BapiaHTi BHeCeHHs KoMOiHOBaHO Moro bop + Iomicymnbdix Na y psakax + MDKpsisx — 39,5 Tuc. M/ra.
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Tabmuit 1 — Bniine nmo3akopeHeBoro miJ:KHBJIeHHsSI HA ()OTOCHHTETHYHI IapaMeTPH NMOCiBiB YKPOBUX OypsIKiB B me-
pion inTencusHoi Beretanii (10.08), cepenue 3a 2013-2015 pp.

®dakrop [Tnoma i DOTOCHHTCTHIHMIL anra IIPOJYKTUB-
JIUCTKOBOT . HICTB poTOCHHTEBY,
Ti6pun H93aK0peHeBe 3MHKagHa ToBepXHi, HOTezHHIE}JI/, I CyX. ped. Ha M
MJKABIICHHSA JIUCTKIB THc. M/ra MIH M- IHIBITA | ot T0B. 33 100y
. y psaKax 31,7 0,82 9,5
§;$§;HL Oes mibkh- 7 o . 32,0 0,83 95
y psIKax + y MDKPIIIAX 32,1 0,83 9,5
y psaKax 34,8 0,89 9,2
Momicynedin Na Y MDKPSIISIX 35,3 0,88 9,3
‘YMaHCBEKHI Y pAIKax + y MDKPSUIIX 38,1 0,94 8.8
4qcC 97 y pAaKax 35,1 0,90 9,2
Mowuo Bop y MDKPSIUISIX 35,6 0,88 9,4
Y PAAKax + y MDKPSLUIIX 38,4 0,95 8,9
Mowuo Bop + IMosicy- Y pAAKax 364 0,94 21
izt Na Y MIKPSIIX . 36,9 0,90 9,2
y psIKax + y MDKPAIIAX 39,7 0,99 8,3
. y psaKax 32,5 0,85 9,7
E;QIT::HL Ge3 mimkn- Y MIKPSIIX . 32,5 0,84 9,9
Y pAAKax + y MDKPSIUISIX 31,8 0,82 10,0
y psiaKax 349 0,90 10,1
Monicynedin Na y MDKPSIUISIX 354 0,89 9,9
. y pAAKax + y MDKPSLIUIIX 38,2 0,95 9,6
Ania Y psaKax 35,2 0,91 9,7
Mono bop Y MIKPSIIX 35,7 0,89 10,0
y pAAKax + y MDKPSLIUIIX 38,5 0,96 9,4
Mowuo bop + [omicy- Y pf.lzu(ax 36,5 0.95 2.9
i Na Y MUKpAMIAX 37,0 0,91 9,7
y pAAKax + y MIKPAIIAX 39,8 1,00 9,3
KoHTposib 6e3 mipKu- Y pAAKax 31,7 0,82 100
BIICHHS Y MUKpAIIAX 31,7 0,82 9,9
y psIKax + y MDKPAIIAX 32,5 0,84 9,8
y psAKax 34,6 0,89 9,9
Momicynedin Na Y MDKPSIISIX 35,1 0,88 9,6
Y PAAKax + Y MDKPSLUIIX 37,9 0,94 9,6
3nyxa y psikax 349 0,90 9.9
Mowuo Bop y MDKPSIUISIX 354 0,88 9,8
y pAAKax + y MDKPSLIUIIX 38,2 0,95 9,4
Mowo Bop + IMosicy- Y pAAKax 36,2 0,94 2.7
iz Na Y MDKPSLAJSIX . 36,7 0,90 10,0
Y psAKax+y MDKPAIULIX 39,5 0,99 9,1

VY nepioa iIHTEHCUBHOT'O PO3BUTKY IIyKpoBuX OypsikiB (10.08) cepenHiii piBeHb (HOTOCHHTETHIHOI'O
noTenmiany B gocmizi 6ys 0,90 MaH M qui/ra. Ha KoHTponbHHX BapiaHTax ribpuma Ymaucekuii UC 97
dhoTtocunTeTHYHMIA moteHIian 0ys 0,82-0,83 muH M’ HiB/Ta, y riopuga Aniuka — 0,82-0,85, a B ri0-
puna 3myka — 0,82-0,84 MiuH M® HiB/ra. MakcHMaibHUI piBeHb (POTOCHHTETHUHOTO MOTEHIiaTy OyB
Ha BapiaHTax 3actocyBaHHs Mono bop + Ilomicynsdin Na y ¢asy 3MUKaHHA JTHUCTKIB y psIKax + y
MIDKpsaAsx B riopuaa Ymaucekuit UC 97 — 0,99 miH M* nmie/ra, Aniuka — 1,00, 3nyka — 0,99 muH M
nHiB/ra. Brecenns mikpompobpusa Mono Bop y (da3zy 3MHKaHHS JIMCTKIB Yy psAAKax + y MDKpSALISIX B
JOCIIKYBaHHUX T10pHIIB 320310 TOKa3HUKN (POTOCMHTETHYHOTO MOoTeHMmiaay Ha piBHi 0,95, 0,96
ta 0,95 MutH M> qHIB/Ta BIAMOBIIHO.

B nepion inTeHCHMBHOTO pocTy mykposux OypskiB (10.08) cepeani 3HaUYEHHS MO OCIIAY YUCTOT
TIPOIYKTHBHOCTI POTOCHHTE3Y CTAHOBHIM 9,55 I CYX. ped. Ha M” JIHCT. T0B. 3a 100y. Ha KOHTPOIBHHIX
BapiaHTaX YMCTA POAYKTUBHICTH (OTOCHHTE3y y ribpuna Ymancskuii UC 97 Gyna 9,5 r cyx. ped. Ha M
JIUCT. TIOB. 3a 00y, Aniuka — 9,7-10,0, a riopuma 3nyka — 7,5-8,4 T cyX. ped. Ha M~ JIUCT. TOB. 32 J00Y.
3a BUKOPUCTaHHS SK IiKUBICHHS MiKpomoopuB Mono bop + IMomicynsdin Na y dha3y 3MUKaHHS JTH-
CTKIB y psAAKaxX + y MDKpsAauax y riopuaa Ymancekuit UC 97 Oyiu oTpuMaHi MOKa3HUKH YKCTOI MPO-
JKTHBHOCTi Ha PiBHi 8,3 T CyX. ped. Ha M’ JIUCT. TIOB. 3a 100y, B ribpuga Aniuka — 9,3, a B riGpuza
3myka — 9,1 T cyX. ped. Ha M” JIUCT. TI0B. 3a 100Y.
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BucHoBku. Ha 0cHOBI poBeCHNX TOCHTIHKEHb BCTAHOBIICHO, 1110 B Ti0praa YMmancekuit YC 97 BHe-
ceHHs1 koMOiHOBaHO MoHo bop + [omicynedin Na y paakax + MDKpSIIIX COPHSIIO (GOPMYBAHHIO JIHCT-
KOBOI ITOBEPXHi POCTHH Ha piBHi 39,7 Trc. M7/ra. ¥ TiGpuaa AHiuka BHKOPHUCTAHHS MiKpoxoGpuBa MoHo
Bop Ta xoMmrutekcHol cymittn Mikpoaoopue Mono bop + IMomicynbsdin Na crpusiio 301IbIIEHHIO ILTOMT
JIUCTKOBOIO amapary pociud o 38,5 ta 39,8 tuc. M*/ra BiANOBiHO, 2 B ribpuna 3iyKa 1Mo aHajorii 3 ABO-
Ma IHIIMMH Ti0pHIaMi MaKCUMaJlbHi TIOKa3HUKH IUIOLII JINCTKOBOI IOBEPXHi OyJIM Ha BapiaHTi BHECEHHS
KoM6iHoBaro Moro Bop + Iomicynsbin Na y psiakax + Mibxpszsax — 39,5 Tuc. m7/ra.

BcTanoneHo, mo MakCHMadbHUN piBeHHb (DOTOCHHTETHYHOTO IOTEHINANy OyB Ha BapiaHTax 3a-
crocyBaHHs Mono bop + [onicynsdin Na y a3y 3MukaHHs TUCTKIB Y psIKax + y MDKPAOAAX B Ti0-
puna Ymancekuii YC 97 — 0,99 muta M* nuiB/ra, Aniuka — 1,00, 3iyka — 0,99 maH M> nHiB/Ta.

JocnimkeHo, o BUKOpHCTaHHs MikpogoopuB MoHo bop + Ionicynedin Na y dazy 3mukanss
JIUCTKIB y pSAAKax + y MDKpSAax B riopuaa Ymaucekuit YC 97 cripusie popMyBaHHIO YUCTOI IPOAYK-
THBHOCTI Ha piBHi 8,3 T CyX. ped. Ha M’ JIUCT. TOB. 3a 100y, B ribpuaa Axiuka — 9,3, a B riGpuaa 3myka
—9,1 r cyx. ped. Ha M~ JIHCT. MOB. 3a J100y.
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DoToCHHTETHYECKHE MTAPAMETPHI MOCEBOB CAXAPHOIi CBEKJIbI B 3aBHCHMOCTH OT BHEKOPHEBOH IMOAKOPMKH MHK-
poyno0peHusIMH

A.B. lamcyTauHoBa

IIpencraBnensl pe3yabTaThl HCCIIEN0BAHUH O U3YUEHUIO MO JUCTOBOH MOBEPXHOCTH PACTEHHH M MPOIYKTHBHOC-
1 (orocuHTe3a, CHOPMUPOBAHHBIX THOpUIAMU caxapHO# cBekibl AHeuka, 3nyka, Ymaunckuih YC 97 B 3aBHCHMOCTH OT
BHEKOPHEBOH MOAKOPMKHU XeNaTHbIMH (popMamu y10OpeHuit 1 MX KOMOMHAIMU B ()a3aX CMBIKAHUS JHCTHEB CAXapHOU CBEK-
JIBI B PAAKAX U MEXKIYPAIbIX.

VYcraHoBIIEHO, YTO IIPUMEHEHHE MUKPOYROOpeHNii B (ha3y CMBIKAHHUS JINCTHEB B PsiZic U TIOBTOPHO B (ha3y CMBIKAHUS JIH-
CTBEB B MEXKAYPsIbiX obecriednBaeT (pOpMUPOBAHUE JTUCTOBOH MOBEPXHOCTH HCCIEAYEMBIX THOPHIOB B mpenenax 38,5-39,8
ThIC. MY/ra. [IpOyKTHBHOCTH (DOTOCHHTE3, B CPEIHEM 3a TPH IoJ1a, Oblia B peaenax 8,3-9,3 r Ha M* B CYTKM B 3aBHCHMOCTH
ot rubpuza. [IpoBeneHre BHEKOPHEBOH ITOJKOPMKHI B COOTBETCTBYIOIIME CPOKH 0OECIICUNBACT POCT IMPOAYKTUBHOCTH (HOTO-
CHHTE3a BO BCEX MCCIIEAYEMbIX THOPHIIOB.

KiroueBble cjioBa: caxapHas CBEKJIa, MUKPOYJOOPEHHsI, BHEKOPHEBBIEC TTOJJKOPMKH, ILIOIA/b JIMCTOBOM MOBEPXHOCTH,
(OTOCHHTETHYECKHI OTEHIIMAI, YUCTAas TPOJYKTHBHOCTb ()OTOCHHTE3A.
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Photosynthetic parameters of sugar beet dependence top dressing fertilizers

A. Shamsutdinova

The results of studies on the leaf surface area of plant photosynthesis and productivity of generated hybrids of sugar beet
Anichka, Zluka, Umansky ChS 97 depending on foliar application of fertilizers and chelate forms a combination in the phas-
es of closing leaves of sugar beet in lines and rows are highlighted. It is found out that the use of micronutrients in the phase
of closing sheets in a row and again in the closing phase of the leaves in rows forming sheet surface provides investigated
hybrids within 38.5-39.8 thousand. m*/ha. The productivity of photosynthesis on average for three years, was within 8.3-9.3 g
per m” per day depending on the hybrid. Carrying out foliar feeding in the corresponding period the growth of productivity
photosynthesis in all investigated hybrids.

As the period of intensive development of sugar beet (10.08) we observed leaf surface area of sugar beet of 35.5 thousand.
m?/ha, which corresponds to the period of maximum accumulation of sugar beet product of photosynthesis. In Umansky ChS 97
hybrid control of the area in the plant leaves was 31.7-32.1 thousand. m*ha, but under the application of fertilizers Mono Bor in
rows + between rows — 38.4 thousand. m’/ha while using combined Mono Bor + Polysulfide Na in rows + between rows resulted in
shaping the leaf surface of plants at the level of 39.7 thousand. m*ha. In hybrid Anichka, the control of leaf surface area is 31.8-
32.5 thousand. m*ha, and using fertilizers Polysulfide Na in the two periods resulted in higher leaf area to 38.2 thousand m*ha. At
the same time the use of fertilizers and Mono Bor complex mixture of micronutrients Polysulfide Na + Mono Bor contributed to the
increase of leaf apparatus to plant 38.5 and 39.8 thousand. m*ha respectively. In the hybrid control options for the Zluka been
formed 31.7-32.5 thousand m*/ha leaf surface, but similar to other two hybrids maximum values of leaf surface were making a vari-
ant combined Mono Bor + Polysulfide Na in rows + between rows — 39.5 thousand. m*ha.

During the intensive development of sugar beet (10.08), the average level of photosynthetic capacity in the experiment
was 0.90 million. m® days / ha. In the hybrid control options Umansky ChS 97 photosynthetic potential was 0.82-0.83 million
m? days / ha, hybrid Anichka — 0,82-0,85 million m” days / ha, and hybrid Zluka — 0.82 -0840000 m” days / ha. The maxi-
mum level of photosynthetic capacity was on Mono Bor + Polysulfide Na in the closing phase of leaves in rows + between
rows a hybrid Umansky ChS 97 — 0,99 mIn m” days / ha Anichka — 1.00 mln m® days / ha, Zluka — 0,99 mln. m” days / ha.
Adding fertilizers Mono Bor in closing phase leaves in rows + between rows in the studied hybrids provide indicators of
photosynthetic capacity at 0.95, 0.96 and 0.95 mln. m” days / ha respectively.

In the period of intensive growth of sugar beet (10.08) averages experiment on pure productivity of photosynthesis were
9.55 g dry matter per m” a day. In control variant net productivity photosynthesis in hybrid Umansky ChS 97 was 9.5 g dry.
peq. per m? letter. fl. per day, Anichka — 9,7-10,0 g dry matter per m* a day. fl. per night., and hybrid Zluka — 7,5-8,4. For use
as a feeding micronutrients Polysulfide Na + Mono Bor in closing phase leaves in rows + between rows a hybrid Umansky
ChS 97 was obtained pure performance indicators at 8.3 g dry matter per m” a day in hybrid Anichka — 9.3 g dry matter per
m” a day, and hybrid Zluka — 9.1.

On the basis of the studies we found out that hybrid Umansky ChS 97 making combined Mono Bor + Polysulfide Na in rows +
between rows helped to shape the leaf surface of plants at the level of 39.7 thousand m*ha. In hybrid Anichka use of fertilizers and
Mono Bor complex mixture of micronutrients Polysulfide Na + Mono Bor contributed to the increase of leaf apparatus to plant 38.5
and 39.8 thousand m?*ha, respectively, and a hybrid Zluka similar to two other hybrids maximum exposure area leaf surface were
making a variant combined Mono Bor + Polysulfide Na in rows + between rows — 39.5 thousand m*ha.

It has been found out that the use of micronutrients Polysulfide Na + Mono Bor in closing phase leaves in rows + be-
tween rows a hybrid Umansky ChS 97 promotes clean performance at 8.3 g dry matter per m” a day in hybrid Anichka —
9.3 g dry matter per m> a day, and hybrid Zluka — 9.1.

Key words: sugar beet, fertilizers, foliar feeding, leaf surface area, photosynthetic potential, net photosynthesis productivity.
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BIIJIUB MIKPOJAOBPUB TA ®YHI'THUAIB HA
BIOJIOT'TYHI ITAPAMETPH POCJIMH IYKPOBHUX BYPSKIB

Po3risiHyTO nUTaHHS 3 BUBYEHHS BIUTMBY 3aCTOCYBAHHsI [03aKOPEHEBUX (HOpM MiKpOI0OpHB, a TakoxK (yHriuuIiB Ha Oioori-
YHHI IOTEHIIA) CyJacCHUX TiOpHAIB IyKpOBHUX OypsKiB. JlociimkeHHs mpoBo iy B yMoBax LlenrpansHoro Jlicoctemny Ykpainm.

Ha ocHoOBI IpoBeIeHNX DOCIIPKEHb MO0 YPOXKaHHOCTI IyKPOBUX OYPSIKIB BCTAHOBIICHO, 1[0 BUKOPHUCTAHHS KOMIUIEKCY MiK-
PoIoOpHB Ta 3aXUCT IYKPOBHX OypsIKIB BiJ XBOPOO JIMCTKOBOTO anapary (yHrirumIaMu J03BOIIMIO chOPMYBATH POCIHAM MAKCH-
MaJIbHI MOKA3HUKU eeKTHBHOCTI poboTH (oTocHHTeTHYHOTO amapary. [lroma ymcTkoBoi moBepxHi B ridpraa Onmpxud Oymna Ha
piBi — 37,6, B ribpuaa Bynasa — 38,1 Tuc. M*/ra, a cymiur 1o6puB 3a6esneuna mioity — 40,0 Ta 40,6 THC. M/ra BiAMOBIAHO.

KurouoBi cioBa: mykpoBi Oypsiku, MikpomoOpuBa, GpyHIILUIM, YACTA TPOAYKTUBHICT (HOTOCHHTE3Y, (OTOCHHTETHY-
HHI MOTEHIiaJ, TIOIIA JUCTKOBOT MOBEPXHi.

© Ackapos B. P., 2016.
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IMocTtanoBka nmpo6emMu. POTOCHHTE3 SIK OCHOBA MPOIYIIITHOTO TIPOIleCy HAHOUIBIIIEe BIUTHBAE Ha
BPOKAWHICTh Ta SIKICTh KOPEHEIJIOAIB MpH 3abe3rnevyeHH] MaKCUMaIbHOT HOTro iHTEHCHUBHOCTI Ta TPO-
JOYKTHBHOCTI 3a PaxyHOK MOJIMIIEHHS BCiX (paKTOPIB XKUTTEMISIBHOCTI POCIUH I[YKPOBUX OYPSIKIB —
BOJIOTO- Ta TEIUI03a0e3MEUEHOCT, MIHEPAJIHHOTO >KUBJIECHHS, (DOTOCHHTETUIHO AKTHBHOI COHSYHOI
panianii (PAP), koHIEHTpaLlii Ta TOCTYITy BYIJIEKHCIOro razy moBitps. ['onoBHEM ke € Te, mo0 i
(akTOpH 1OCTATHHO €PEKTUBHO BUKOPHUCTOBYBAIHCH IS (POTOCHUHTE3Y 32 PaXyHOK ONTHMAJIBHOTO 32
po3MipaMy Ta IHTEHCHBHOTO 3a (DYHKIIIOHYBaHHSM JMCTKOBOI'O amapaTy POCIMHU Ta BCHOTO IOCIBY.
IyxpoBi Oypski — HaA3BUYAWHO 3aTpaTHA Ta €HEPrOEMHA KyJIbTypa, ajie BOJHOYAC 3[aTHA aBaTH
BUCOKHI PUOYTOK 3 OAMHUII TUTOILI.

AHaJi3 ocTaHHIX JocailkeHb i myOaikamiii. /[ Toro mo6 MakCUMaNbHO peajizyBaTd 610J10Ti-
YHUI TOTEHITIAI ITyKPOBUX OYpsKiB, HEOOX1THO BUKOPHUCTOBYBATH JTOCTATHIO KUTBKICTh OPTaHIIHUX Ta
MiHepalbHUX HOOPHB, MPOBOIUTH XIMIYHHUN 3aXUCT POCIHH Bif Oyp’sHIB, MIKiAHUKIB Ta XBOPOO, LI0
MPU3BOANUTH 10 MIECTULMIHOIO HAaBAHTAKEHHS HAa POCIUHY Ta IPYHT, @ TAKOXK 3aCTOCOBYBATH TE€XHO-
JIOT14HI OTepallii 1o JOTJIATY 3a KYJIBTYPOIO, sIKi € TOCUTh eHeproeManmH [1, 2, 6, 7].

3 ornAny Ha 3a3HAa4YCHE BHILE, MEPCIICKTUBHAM HAIPSMOM € 3aCTOCYBaHHSI MiKPOEJIEMEHTIB Y I0-
3aKOPEHEBOMY MiPKUBIICHHI, SIKi CIPUSIOTH MiABUILICHHIO YPO>KaHOCTI Ta IIYKPUCTOCTI KOPEHETIIOAIB
IYKPOBUX OypsKiB. MIKpOEIIEMEHTH, SKi MICTATHCS B XeJaTHIN ¢GopMi, 31aTHI TTOCHIIOBATH IMYHITET
POCIIHH, TABUIIYBATH YPOXKAWHICTE ITUISIXOM 301TBIIICHHS aCHMUTAIIIMHOT TOBEPXHI JIUCTKIB ITyKPOBUX
OypsIKiB, a TAKOXK MPUCKOPIOBATH MIPOIECH META00T13MY, TAKUM YAHOM 30UTBIITYIOYHN BMICT ITOKUBHUX
pEYOBHH B pociuHaX [3, 4, 5].

MeTo10 H0CJiAKeHb OyJIO BUBUHMTH BIUIMB Pi3HUX BapiaHTIB MO3aKOPEHEBOTO ITiKUBICHHS
MIKpPOZOOpHBAMH Ta 3aCTOCYBaHHSI Cy4aCHHX 3ac00iB 3aXMCTy Ha PiCT Ta PO3BHTOK I[yKPOBHX
OypsKiB.

Marepiaji i MeToguka gocaimkeHb. JJocmimkenns mporoamian Buponaorxk 2013-2015 pokis Ha
NoJIsIX JociinHoro rocnogapcersa “CanuBiHku” [HCTUTYTY Oi0€HEPreTUYHUX KYJIBTYP 1 MYKPOBUX Oy-
PsKiB, 1m0 po3TamoBaHe B BacunbkiBcskoMy paiioni KuiBcrkoi obmacri.

[pYHT JOCIIZHOTO MOJIS — YOPHO3EM TIIMOOKHH CEepeNHBOCYTIIMHKOBUI Ha JIECOBUIHOMY CYTJIMH-
Ky. OpHHIi IIap Mae 3epHUCTO-TIMITYBATy CTPYKTYPY, a MIOPHUI — ropixyBaTo-3epHUCTY. [0 cKiamy
MiHepanbHOi TBepOi (a3u IpyHTY BXoAUTh 37 % (isuunoi ruau Ta 63 % micKy, IiIBHICTh IPYHTY B
piBHOBaXKHOMY cTaHi 1,16-1,25 r/cM®, BOJIOTICTB CTilKOTo B’ siHerus — 10,8 %.

B minmomy Bereramiitamii nepiog 2013-2015 pp. OyB AOCHUTH CIPUSATIMBUM IS POCTY 1 PO3BUTKY
POCIHH IYKPOBUX OYpSKiB, 32 BUKIIOYEHHSIM KUTbKOX HalCIeKOTHIIMX MicsuiB 2015 p.

CxeMa MmoJIbOBOrO JOCHiAY BKJIIOYana HAcTynHi ¢akTtopu: ¢pakrop A. [lo3akopeHeBe mimKHUBICH-
HS MIKpoJIoOprBaMu: KOHTPOJb — 0e3 Mikpomoopus, Mono bop + Momioaen (N, B, Mo) — 2 n/ra, Mi-
kpo bypsk (N, MgO, SO, Fe, Mn, B, Zn 1a in.) — 4 n/ra, Makpo + Mikpo + MoHo — cymini Mikpo100-
puB — 2+2+4 ni/ra. ®akrop b. OyHrinuau: kouTpons — 6e3 pynrinuais, @anskon — 0,6 n/ra, AnbTo
cynep — 0,6 n/ra. Ilnoma emeMeHTapHOI MOCIBHOI 1 0071ikKOBOIT AisHOK BigmoBigHo 48 1 31,1 M TI0-
BTOPHICTh — TPUPA30Ba.

OcCHOBHI pe3yJbTaTH J0CTiAXKeHHA. 32 pe3ynbTaTaMHu NPOBEAEHUX AOCTiI)KEHb MU BH3Ha-
YIUIA TUTOLLY JIUCTKOBOI MOBEPXHI IYKPOBHX OYpsIKIB B Mepiox iX akKTUBHOrO pocty. Tak, cTaHOM
Ha 10.08 MakcuManpHA IHIOMIA JIMCTKOBOT MOBEPXHI I[YKPOBUX OYPSKIB B CEPETHBOMY IO TOCTITY
Oyna Ha piBHI 36,2 TuC. M’/ra, a B riopuma Onapxud — 35,9 Ta B riopuna bynasa — 36,4 tuc. m’/ra
(tabma. 1).

3a ymoBH 3acTocyBaHHS MikpomoOpuBa Ca + MIKpO IUTOIIA JINCTKOBOI MOBEPXHI B riopuma Omb-
mnd 6yna 33,6 a bymasa — 34,1 Tuc. M’/ra, a oT BHeceHHS Bop + Momi6GaeH CHpHsUIO MiABUIICHHIO
1IbOTO MOKA3HHUKA 10 35,6 Ta 36,1 THc. M*/ra BiamoBigHO. 3acTocyBanHs sk 1o6puBa Mikpo Bypsik 3a-
Oesmeumno (HopMyBaHHSI TUIOII JIMCTKOBOI MOBepxHi B Tiopuma Onwxwa — 37,6, bymaBa — 38,1 Tuc.
M*/ra, a oT cymimm mo6pus — 40,0 Ta 40,6 Tuc. M*/ra BimmosinHo. BogHOYAC 3HAYHMX BiAMIHHOCTEH
MiX pi3HUMH BapiaHTaMHy 3aXHUCTy QYHTIIHIaMUA MU HE CIIOCTEPIrau, a pi3HULA B TUIOMIAX JTUCTKOBOT
MOBEPXHI MK KOHTPOJHHUMH BapiaHTaMH Ta 3aXHINEHUMH 3a JOMOMOTOI0 ()YHTIIHIIB B OCHOBHOMY
nepedyBana B Mexax 0,4-2,2 Tuc. M*/ra.

[IponykTuBHICTH GOTOCHHTE3Y B MEPIIY YEPTy 3aJIEKUThH BiJl IO JIUCTKOBOI MOBEPXHI IIy-
KpoBHX OypsKiB, SIKYy PEeryJiol0Th CTBOPEHHSIM ONTHMalbHOI CTPYKTypu mociBy. Lle, B cBoro
gepry, 3abe3rnedye BiAMOBIAHUN pO3Mip aCHMUIAIINHOT MOBEPXHI POCIHH — BOHA Ma€ MOBHICTIO
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MOKPHBATH IMOBEPXHIO IPYHTY BIIPOJIOBK BETreTallIMHOTO Hepioay pociauH. OaHak OUIBIIICTh KY-
JBTYp Ha MOYATKY Ta B APYTid MOJOBHHI BereTamii Takoro MOKpHUTTS 1ie He 3a0e3meuyroTs. To-
My OJHI€I0 13 e(EeKTUBHUX MOKIMBOCTEH OiJBII MOBHOIO BUKOPHCTAHHSA (OTOCHHTETHYHO aK-
TUBHOI paxiarii € CTBOpPEHHS YMOB JUIsl IPUCKOPEHOTO PO3BUTKY JHCTKOBOTO amapary BKe Ha
MOYaTKy BEreTaliiHOTO MEepioAy 3a paxyHOK BUKOpPUCTaHHA (akTopiB iHTeHcHuikalii, 30kpema
MiHEpaJbHUX AOOPUB, YMOB 3BOJIOKEHHS, CTUMYJIATOPIB POCTYy ¥ iHIIMX YWHHHKIB Ta 30epe-
JKEHHSI HOT'0 BIPOJOBK BETETAIIli.

Tabmu 1 — Biosoriuni mapamerpu nociBiB ykpoBHuX 0ypsKiB 3a/1€:KHO BiJ M03aKOPEeHEBOr0 MiZKUBJIEHHS
Ta 3aXHCTY POCJHH Big xBopod cranom Ha 10.08 (cepenne 3a 2013-2015 pp.)

. [Tnomua nuctkoBoi | dotocuuTeTHyHMi | Yncra mpoayKTHBHICTH
I'6- | Ilo3akopeHese . . .

pun | mimkHBCHHS OyHrinun TOBEPXHi IYKPOBHX moTeHIian, ¢dorocuHTE3y, T CyX. ped.
OypsiKiB, THC. M/Ta MJIH M~ IHIB/Ta | Ha M” JIKCT. IIOB. 32 100y

Kontposnp 6e3 ¢pyHrinmmais 31,2 0,79 6,85

I;;’K’;Top:fgpif Dastbkon 33,2 0,83 7,60

AJbpTO Ccymiep 33,4 0,83 7,85

Kontpons 6e3 ¢pyHrinmmis 32,2 0,82 6,59

Ca + Mikpo DanbKoH 34,2 0,86 7,37

AJpTO Cymiep 34,4 0,86 7,40

Kontpons 6e3 ¢pyHrinmmais 34,2 0,86 6,84

3;:_ Bop + Monionen |DanpkoH 36,2 0,89 7,53

AJpTO Cytiep 36,4 0,89 7,86

Kontpons 6e3 ¢pyHrinmmais 36,2 0,90 6,15

Mixkpo Bypsik danbkoH 38,2 0,93 6,54

AJBTO CyTiep 38,4 0,93 6,92

Konrpons 6e3 ¢pyHrinmmis 39,5 0,96 6,98

Cymimn DanbKoH 39,9 0,97 7,76

AnbTO cynep 40,7 0,98 7,92

Kontposnp 6e3 ¢pyHrinmmais 324 0,83 10,66

ﬁﬁ(’;p;jgpif Danbkon 33,5 0,85 11,60

AnbTO cynep 33,6 0,85 11,94

Kontposnp 6e3 ¢pyHrinmmais 334 0,86 10,19

Ca + Mikpo DanbKoH 34,5 0,88 11,01

AnbTO cynep 34,6 0,88 11,28

Kontposnp 6e3 ¢pyHrinmmais 354 0,90 9,94

Ef;a' Bop + Moni6zen |anskon 36,5 0,92 10,79

AnbTO cynep 36,6 0,92 11,12

Kontposnp 6e3 ¢pyHrinmmais 374 0,94 8,91

Mixkpo Bypsk DanbKoH 38,5 0,96 10,18

AnbTO cynep 38,6 0,96 10,59

Kontpons 6e3 ¢pyHrinmmais 39,6 0,98 9,65

Cymimr danpkon 40,7 1,00 10,34

AunbTO cynep 41,6 1,01 10,54

Cranom Ha 10.08 ¢doTOCMHTETHUHMH MOTEHIiaN MOCiBiB IYKpOBUX OypskiB OyB Ha piBHI
0,90 M Ve IHiB/Ta. SIKIIO aHami3yBaTH CepeaHi MOKa3HUKHU B MEXaxX OJIHOTO BapiaHTa IiJ[KUB-
JICHHSI POCJIMH MIKpoaoOpuBaMu, TO 3acTocyBaHHsA Ca + Mikpo 3abe3mnedyBano popmyBaHHs ¢o-
TOCHHTETHYHOTO TOTeHIiany Ha piBHi 0,85 MiH M’ nHiB/Ta B riopuga Onbxud Ta 0,87 MIH Ve
nHiB/Ta B riopuna bynaBa. Buecenns sk mimxusieHHs bop + Monibaen 3a0e3neunsio oTpuMaHHs
noka3Huka Ha pisai 0,88 Ta 0,91 Man M” gHiB/ra BixmOBimHO, a BUKOpHCTaHHA Mikpo Bypsk —
0,92 Ta 0,95 M M> gHiB/ra. MakCHMalIbHi TOKa3HUKH (POTOCHHTETHYHOTO OTEHI[ANY B FiOPHIiB
IyKPOBHUX OypsKiB OyiM 3a 3aCTOCYBaHHs cyMimni Mikpomo6pus: Ompxuy — 0,97 MiH M gHiB/ra
ta bynasa — 1,00 mnx e IHIB/Ta.

Y3aranpHIOIYNM TOKa3HUKOM MPOAYKTUBHOCTI PI3HUX KYJIBTYp € BHXIiJ CyXOi PEYOBHHHU T'OCIIO-
JIapPChKO IIIHHOI MacH BPOXKal POCIHH (KOpPEHEIUIoNH + rudka). Jus ymoB YkpaiHu J0OpHUMH MTOKa3-
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HHAKaMH TPOAYKTHBHOCTI ITyKPOBHX 1 KOPMOBHX OypskiB € Ha piBHi 14,0-16,0, a Ha 3poryBaHux 1o-
nsx — 16,0-18,0 1 HaBith 20,0-22,0 T/Ta CyX0i peUYOBHHH.

BpaxoByroun eKcriepruMEHTabHI JOCIITHI JaHI MOYKEMO pO3paxyBaTH HE TiMbKH (DOTOCHHTETHY-
HUH MOTEHIIaa 000X riOpHUIiB, a i BUPaxyBaTH YHUCTY HPOIYKTHUBHICTH (POTOCHHTE3Y IOCIBIB IyKPO-
BUX OYpsIKiB 3aJI€KHO BiJ 3aCTOCYBaHHS I03aKOPEHEBOTO MMiKUBJICHHS Ta 3aXHCTY JIMCTKOBOTO ama-
pary Bix xBopoO (Tabm. 1).

Yucra mpoayKTHBHICTH (oTocHHTe3y craHoM Ha 10.08 cramoBmia 8,90 r cyX. ped. Ha M> JIHCT.
OB. 3a 700y B CEpeaHBLOMY IO MOCHiAy. BapTo BimMITUTH, 10 B IIeH Mepioj] cepeaHi MOKa3HUKH TI0
ri6puay Onbxuy Gymu 7,21 T cyX. ped. Ha M” JIUCT. HOB. 3a 100y, a 1o ri6puay Bynasa — 10,58 r cyx.
ped. Ha M~ JIUCT. TIOB. 3a 00Y.

3acrocyBaHHs (QYHTIIUAIB B IJIOMY CHPUSIO iHTeHCH(DIKAIll mpoieciB pOTOCHHTE3Y, POCTY KO-
pEHEeIUIoAy Ta HAKONMMYCHHIO B HHOMY 3allaCHUX MOKUBHHUX PEUOBHH. Tak, MOPIBHAHO 3 BapiaHTaMH
0e3 3acTocyBaHHs 3ac00iB 3aXUCTy BUKOpHCTaHHA QyHrinuny danbkoH J03BOIUIO 30UIBIIUTH YUCTY
IpOayKTHBHICTH (oTocuuTe3y Ha 0,39-0,78 T cyX. ped. Ha M° JIHCT. OB. 3a 400y Ha mociBax riGpuma
Onbxud i Ha 0,69-0,84 T cyX. peu. Ha M JIUCT. TOB. 3a 100y Ha Hocisax ribpuma Bynasa. Bukxopuc-
TaHHS SIK 3200y 3aXHCTy QYHrinuay AJBTO CyIep CIPHSIO 301IBLIICHHIO MOKa3HUKA YHCTOI MPOIYK-
THBHOCTI poTtocuaTe3y Ha 0,76-1,01 T cyX. ped. Ha M~ JIUCT. TIOB. 3a 100y (Ombxu4), Ta Ha 0,88-1,68 T
CyX. ped. Ha M” JINCT. TI0B. 3a 106y (Bynasa).

BucnoBku. BcranosneHo, o 3actocyBaHHA sk 1oOpuBa Mikpo bypsik 3abe3neunino ¢popMyBaHHS
TIJIONII JIMCTKOBOI TTOBEpXHI B TiOpuma Onwxuda — 37,6, a bymasa — 38,1 Twc. M*/ra, a oT cyminm 100-
puB — 40,0 Ta 40,6 Tuc. M*/ra BifmosiHo.

MakcuManbHi TOKa3HUKH (POTOCUHTETUYHOTO MOTEHIIAy B TiOPHAIB MYKpOBHX OypsKkiB Oy-
M 332 YMOBH BMKOPHCTAHHS CyMimni Mikpomo6pus — Onbxuu 0,97 maa m° gmis/ra Ta Bymasa —
1,00 Mo M° nHiB/Ta.

BcranoBneHo, mo Bukopuctans GpyHrinuay d@anbkoH ZO3BOIWIO 30iIBIINTH YHCTY HMPOAYK-
THBHICTH (oTocuHTe3y Ha 0,39-0,78 T cyX. ped. Ha M’ JIHCT. IIOB. 3a 100y Ha mociBax riGpuma
Onbxud i Ha 0,69-0,84 T cyx. ped. Ha M” JIHCT. TOB. 3a 100y Ha mociBax ribpuaa bymasa, a oT BU-
KOPHUCTaHHS (QyHTINHUIY ANBTO CYyIep CHPHUUIO 30UIBIICHHIO MOKAa3HWKA YUCTOI MPOTYKTUBHOCTI
dotocunTesy Ha 0,76-1,01 T cyxX. ped. Ha M” THCT. NOB. 3a 100y (Onpxuu), Ta Ha 0,88-1,68 T cyx.
ped. Ha M IHCT. TOB. 3a 100y (ByraBa).
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Bansnue mukpoyno0pennii 1 GyHruuuioB Ha 6HOJOrHYECKHE IAPAMETPbI PACTEHHI CAXapHOii CBEKJIbI

B.P. Ackapos

PaccMoTpeHBI BOIIPOCH 10 H3YUSHUIO BIHMSHHS IPHIMEHEHHSI BHEKOPHEBBIX ()OPM MHKPOYHZOOpEHHUH, a Takxke (yHTHIU-
JIOB Ha OGMOJIOrNYeCcKUil MOTEHIMANl COBPEMEHHBIX THOPUJIOB CaXapHOM CBEKJIBI.

Ha ocHOBe npoBeAEHHBIX MCCIEN0BAHUM OTHOCUTEIBHO YPOXKANHOCTH CaXapHOM CBEKJIBI YCTAHOBIJIEHO, YTO MCIIOJIB30-
BaHHE KOMIUIEKCA MUKPOYIOOPEHHUH U 3alliiTa caxapHOH CBEKJIbI OT 00JIe3Heil IMCTOBOrO anmapaTa GpyHrUIuIaM1 T03BOJIH-
10 copMHPOBaTh pacTEHHSIM MaKCHMaJIbHbIe MOKasaresnu 3¢ GekTuBHOCTH paboThl GoTocuHTeTHYECKOrO ammapara. [1mo-
I1a/1b THCTOBO IOBEPXHOCTH B rubpuaa ONbkuy GbUIa HA ypoBHE — 37,6, a B rubpuga Bymasa — 38,1 Teic. M%/ra, a cMech
ynobpenuii obecrieuna mwiomans — 40,0 u 40,6 TrIC. M%/ra COOTBETCTBEHHO.

KnrodeBble ci10Ba: caxapHasi CBEKJIa, MUKPOYJOOpEHHs, (QyHTUIUABI, YACTasi IPOIYKTUBHOCTh (OTOCHHTE3a, oTocH-
HTETUYECKUM NOTEHLUAI, IOILA/b JIUCTOBOI IOBEPXHOCTH.

Fungicides and micronutrients effect on sugar beet plants biological parameters

V. Askarov

The article deals with the issue of foliar forms of micronutrients and fungicides application in modern hybrids of sugar
beet. The research was conducted under the conditions of the Central Steppe of Ukraine.

On the basis of the research on studying the effect of micronutrients and fungicides on sugar beet productivity it has
been found that the use of micronutrients complex and sugar beet protection from diseases with fungicides allows to generate
maximum performance of the photosynthetic apparatus in sugar beet plants. By August10, the maximum area of sugar beet
leaf surface in the experiment was 36.2 thousand m*ha on average, while in Olzhych hybrid — 35.9 and in hybrid Bulava —
36.4 thousand m%ha.

Leaf surface area in Olzhych hybrid was 33.6 and in Bulava — 34.1 thousand m?*/ha with the use of Ca + micro-
fertilizers, but the introduction of Bor + Molybdenum contributed to increasing this figure to 35.6 and 36.1 thou-
sand m*/ha respectively. The use of Micro Beet fertilizer ensured formation of leaf surface in Olzhych hybrid of
37.6 and in Bulava hybrid of 38.1 thousand m?/ha, while a mixture of the fertilizers ensured 40.0 and 40.6 thousand
m?/ha respectively. Yet, we have not seen significant difference between different versions of fungicide protection,
and the difference in leaf surface areas in the control variant and the ones protected with fungicides stayed mainly
within 0.4-2.2 thousand m*/ha.

Photosynthesis productivity depends primarily on the sugar beet leaf surface area, which is regulated through creation of
optimal structure of sowing. This, in turn, causes a major problem in the size of plants assimilative surface - it should cover
completely the surface of the soil during the plants growing season. However, most of the crop at the beginning and in the
second half of the vegetation do not provide such a cover. Therefore, one of the efficient ways to better use of photosyntheti-
cally active radiation is to create conditions for accelerated development of the leaf apparatus at the beginning of the growing
season through the use of intensifying factors, including fertilizers, moisture conditions, growth factors and other factors and
its protection during the growing season.

By August 10, photosynthetic potential of sugar beet crop made 0.90 min m* days/ha. If you analyze the average within
the same version of the plants fertilizing, the use of Ca + micro ensured formation of photosynthetic capacity at the level of
0.85 mIn m* days/ha in Olzhych hybrid and 0.87 mln m” days/ha in Bulava hybrid. Adding Bor + Molybdenum for feeding
provided the figure of 0.88 and 0.91 mln m* days/ha, respectively, and the use of Micro-beet — 0.92 and 0.95 mln m? days/ha.
The maximum photosynthetic capacity indicators in sugar beet hybrids were obtained under the use of micronutrients mixture
— Olzhych 0.97 mln m* days/ha and Bulava — 100 min m? days/ha.

Valuable weight of the yield (roots + tops) dry matter is the general indicator of the performance of different crops. The
level of 14.0-16.0 of dry matter, 16.0-18.0 and even 20.0-22.0 t / ha on the irrigated fields is considered sufficient level of
crop productivity for the conditions of Ukraine.

The net productivity of photosynthesis as by August 10 was 8.90 g of dry matter per m> of the leaf area per day on aver-
age in the experiment. It should be noted that at the given time average figure for Olzhych hybrid was 7.21 g of dry matter
per m® of the leaf area a day and on Bulava hybrid — 10.58 g of dry matter per m” of the leaf area a day.

Applying fungicides contributed to photosynthesis intensification in general, as well as to root crop growth and spare nu-
trients accumulation in it. Thus, compared with the variants without applying Falcon protection fungicide the net photosyn-
thetic productivity increased by 0.39-0.78 g of dry matter per m*of the leaf area a day on the crops in hybrid Olzhych and by
0.69-0.84 g of dry matter per m” of the leaf area a day in Bulava hybrid crops. Applying Alto Super fungicide as a protection
measures provided increase in the net photosynthesis productivity by 0.76-1.01 g of dry matter per m” of the leaf area a day
(Olzhych) and by 0.88-1.68 g of dry matter per m” of the leaf area a day (Bulava).

Key words: sugar beet, fertilizers, fungicides, net photosynthesis productivity, photosynthetic potential, leaf
surface area.

Haoitiwna 3.10.2016 p.
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Hayionanenuii ynigepcumem 6iopecypcie i npupoOooxopucmyeanus Ykpainu

AJIAIITALIA POCJIMH-PETEHEPAHTIB CYHMIII CAJIOBOI
O YMOB EX VITRO 3A 3ACTOCYBAHHS BIOIIPEIIAPATIB

JlocnimkeHo MOXIIMBICTH MiABUINEHHS aJalTUBHOI 34aTHOCTI POCIMH CyHHLI canoBoi (Fragaria ananassa Duch.) o
YMOB ex Vvitro 3a 3actocyBanHs Oionpenapatis @itormn, ditoXemn, Tpuxonepmin ta [Inanpus.

Bcranosneno, mo 3acrocyBaHHs GionpenapaTiB 3a afanTarii pOCIHH CYHHII caZoBOi 0 YMOB X Vitro CIIpHsIo Mia-
BHUILEHHIO KiJIKOCTI aJJallTOBaHUX POCIHH B cepeJHboMY Ha 17-28 %, akTuBi3anii po3BUHEHHs] HOBHUX MaroHiB Ta JIHCTKIB,
IIPUCKOPEHHIO NpoIieciB GOpMyBaHHS KOPEHEBOI CHCTEMH, MiABUINEHHIO CTIHKOCTI POCIHH O IPYHTOBHX (DiTOmaTOreHiB
poay Rhizoctonia spp. BukopucTtanHs 0i0J0TiYHHUX MpenapaTiB Ha OCHOBI MiKpOOPTaHi3MiB, sIKi MIPOSIBISIOTH (iTO3axXHCHI
Ta PICTCTUMYJIIOIOY] BIACTHBOCTI, € MEPCIEKTUBHUM HAIPSAMOM 3aXHCTy POCIIMH 3a ajanrauii ex vitro y KpUTHYHHUH nepi-
0l IX PO3BUTKY.

KurouoBi ciioBa: cyHuIps cajoBa, MiKpOKIOHAIIbHE PO3MHOXKEHHSI, aJalTallis 10 YMOB eX vitro, Gionpenaparu.

IlocTanoBka mpooOgeMu. BupomiyBaHHs ATITHUX KyJIbTYpP, B TOMY YHCII CYHHII C€aIoBOl
(Fragaria ananassa Duch.), 3 METOI0 ofep)kaHHs CBIKOI, 3aMOPOXKEHOI Ta CyOniMOBaHOI OpraHi4HOI
MPOAYKLIl HA CHOTOAHI € aKkTyanbHuM [1, 2, 3]. OctanHiMH pokamu B YKpaiHi [Isi OTpUMaHHS 03]10-
POBIIEHOTO BHUCOKOMPOAYKTHBHOTO CAJMBHOTO MaTepialy CYHHIl B TMPOMICIOBHX MacIITadax BHKO-
PUCTOBYIOTh TEXHOJIOTII0 KJIOHAJIHLHOTO MIKPOPO3MHOXKEHHS POCIWH B KYJIbTYpi in vitro [4, 5, 6, 7].
BigoMum# mianpueMcTBaMH, IO OTPUMYIOTH Ta peali3yloTh O3[0POBJICHI B YMOBax in Vitro srimHi
kyneTypH, € MIIIT «Amekc» (KuiBchka o0iacth), ykpaincbko-rommranncbke CII CTOB «llomimms-
[Tnaat» (Binannpka obmacts), TOB «ArpomignpuemctBo «Arigue» (XepcoHcbka obmacts), «Llapu-
YaHCHKUH po3mutiqHUK Agro-sad» ([IHinmpoBchka 001acTs).

Ha npouecu aganranii pocnuH-pereHepanTiB O HECTEPUIBHUX YMOB €X Vitro BILUTUBA€ HU3KA 30B-
HIITHIX Ta BHYTPINTHIX (PakTOpiB, el MPOIEC € 3aKIMFOYHUM, KPUTHIHUM Ta HAWCKIIATHIITUM €TarioM
KJIOHAJILHOT'O MiKpOpO3MHOXKeHHs [1, 2, 3].

AHaJni3 ocTaHHiX AocaimKeHb i myOaikamiii. OqHUM 13 TakuX QaKTOPIB € ypaskeHHSI XBOpoOaMmu,
Yy TOMY 9HUCIII TpHOHOI €TioNOorii: OOPOITHUCTOIO POCOI0, AHTPAKHO30M, OLI0I0, CIpOI0 Ta KOPEHEBUMH
THWISIMH, SIK1 3yMOBIIOIOTE (hiTomaToreHu poxiB Fusarium, Rhizoctonia, Alternaria, Verticillium. 1le
MPU3BOAUTH 0 ypaskeHHS POCIUH-PETCHEPaHTIB B Mpoleci iX amanTtarmii i 3aBjae iCTOTHOI MIKOAM 32
BHPOIIYBaHHSA caguBHOTO Marepiany [9, 10, 12]. OcranHiM yacoM 3'SIBIUTHCS TIperapaTv Ha OCHOBI
MIKpPOOPTaHi3MiB, sIKi TIPOSBIIAIOTH (DITO3aXUCHI Ta PICTCTUMYJIIIOIOYI BIACTUBOCTI, ITiIBUITYIOTE CTiM-
KiCTh POCTIMH A0 HECHpPUATIUBUX YMOB ceperoBuina [10-12]. Psgom BueHHMX BUBUYEHO e(EKTHBHICTH
3aCTOCYBaHHS IITaMiB OakTepiil poaiB Bacillus Ta Pseudomonas sk picTCTUMYIIOIOUNX pru3o0aKTepiit
JUIS 3aXMCTy CYHHI Bif MiK03iB. IX 3acToCyBaHHS CIIPHAIO 3pOCTaHHIO KiBKOCTi JOCTYIMHHX (GOpM
(dbocdopy, KpamoMy pocTy Ta pO3BUTKY POCIHH, MiJABUINEHHIO Ypoxaro IoaiB cyHuti [13,14]. Exc-
MEPUMEHTAIBHO MiITBEPAKEHO MMO3UTUBHUN BILUTUB OlompenapaTiB Ha NPY>KUBJICHHS POCIIUH ST1THUX
KyJbTYyp B HECTEPIJIPHUX YMOBAaX 3a KIIOHAHOTO PO3MHOXKEHHS, 10 JISITJIO B OCHOBY OPHUTIHAIBHOTO
crioco0y amanraiii TpoOipKOBUX pociuH [5-8]. OmHak MUTaHHS aganTarii 03JOPOBICHUX POCIUH STi-
JHHUX KyJbTYp B YKpaiHi, SIK 10 HECTEPUIIBHUX YMOB, TaK i JO YMOB BiIKPUTOTO TPYHTY, BUBUCHI He-
JIOCTATHBO 1 € aKTyaJTbHUMHU Ha CHOTOIHI.

MeTtor0 mociipkeHb Oyiio BHBYCHHs BIUIMBY OiompemnapatiB @itormua, ditroXenm, Tpuxomepmin
ta [ImaHpu3 Ha mpolecu YKOpPiHEHHS 1 MPW)KUBJICHHS POCIMH-PETeHEPAHTIB CYHHLII CaJoBOi Ha eTari
ix amanranii 10 HECTEpPUIBHUX YMOB.

© Cy6in O.B., Tkanenko I'.M., Bopozaaii B.B., Jlixanos A.®., 2016.
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MarepiaJ i MeTonuKa qocaiaKeHHs1. JJocTiKeHHS TPOBOIMIN B Jab0opaTopii 010TEXHOJIOTIT po-
cinuH Kageapu ekobiotexHounorii ta 6iopiznomaniTra HYDBIll Ykpainu. Sk excrnepuMeHTanbHI pocin-
HA BHUKOPHCTOBYBaJIM KJIOHH COpPTy cyHHII camoBoi Amina (C-4, C-5, C-6), BHpOIIEHI B yMOBax
in vitro Ha cepenosuili MS, momosaeHomy 1,0 mr/m BATI, 1,0 mr/n IMK, 0,1 mr/a ribepenoBoro Kuc-
nototo. Ha erami ykopiHEeHHSI POCIIUH in vitro BUNPOOOBYBaiu Oiompenapatu: eranoH, ®itonun (Ha
ocHOBI Gaktepiit Bacillus subtilis, Tutp 1x10° KYO/em®, «BTY-1ientp», Ykpaina), ditoXemm (Ha oc-
HOBI GaxTepiit poxy Bacillus, Tutp 4x10° KYO/em®, «BTY-uentp», Ykpaina), [lnanpus (Ha OCHOBI
Gaxrepiit Pseudomonas fluorescence, tatp 5x10° KYO/em®, TOB «llentp Biotexnika», Ykpaina),
TpuxozmepMiH (Ha ocHoBi rpubis Trichoderma lignorium, tutp 2x10° KYO/em®). Kynsrypu rpuba po-
ny Trihoderma Oynu HamaHi JabopaTopier0 MiKpoOiONIOTIYHOIO0 METOMY 3aXHCTy POCIUH IHCTUTYTY
3axucty pociunH HAAH Ykpaiuu, siki Oyiu HampaibOBaHi 3a CTaHAAPTHO MIMOMHHOK TEXHOJIOTIENO.
Pocnunu-perenepanTu 3i COPMOBAHOI KOPEHEBOIO CUCTEMOIO, L0 Maia 1o 4-6 KOPEHiB JTOBKHUHOIO
20-25 MM, i cTeOaamMu 3 PO3BHHYTHMHU JUCTKOBMMH ILIACTHHKAMHM, agalTyBald 10 YMOB ex Vitro
[15,16]. KopeneBy cuctemy 00epekHO BiIMUBAIH Bij 3aJMILIKIB arapy AUCTHIILOBAHOIO BOAOIO 1 MPO-
MuBaiu 1 % po3uMHOM IepMaHTaHaTy Kajito. KopeHi 3aHyproBaiu y po3uuHU OiolpenapariB Ha JACKi-
JbKa TOAUH. SIK KOHTPOJIF BUKOPHCTOBYBAJIM POCIWHH, KOPEHI SKUX 3aMOYyBaii y Boxi. Pociman BU-
Ca/KyBaJId B CTEPUIBHHUNA cyOcTpaT (CyMill IpyHTY, Topdy Ta mepiiTy y chiBBigHomeHHi 1:1:1), Ha-
KPUBAIH CKJISTHUMH IFUTIHAPAMH 1 KyJIbTUBYBAJIM B YMOBaxX CBITJIOBOI KIMHATH B PEryIbOBaHUX yMO-
Bax 3a ¢oromnepiony 16 rox, Temnepatypu 25+2 °C, ocBiTieHocTi 2,5 THc. nK. BuzHauanu KinbKicTb i
JOBXHUHY cTeben Ta kopeHiB. [loBTopHICTh gocigy — 5-6-kpaTHa.

HocnimkenHs eeKTUBHOCTI 3aCTOCYBaHHs OiompenapatiB IIija 4ac afanTaiii CyHHI in vivo 3a
YMOB IITYYHOT'O 3apa’keHHs IPYHTOBOI CyMillli MikpoMineTamu pony Rhizoctonia mpoBOIWIHN 32 TIPHiA-
HATHMU Yy (iTomaTtosorii metogaukamu [17]. Ctatuctuany oOpoOKy TaHUX MPOBOAMIN B MAKETI aHANI-
3y Microsoft Excel.

OCHOBHI pe3yJIbTaTH TOCTiIKeHHA. AHaTi3 MOP(POMETPUYHHX MOKA3HHUKIB IOKA3aB, IO 3aCTOCY-
BaHH: OionpenaparisB cripusio GOpMyBaHHIO HOBHX MArOHIB Ta JIMCTKIB, MPUCKOPIOBAJTIO TPOLIECH PO3BH-
HEHHS KOpeHeBoi cucteMu (puc. 1). bionpenapary icTOTHO TiABHAIIYBAIN BUXi KUTTE3NATHUX POCIIHH.

Puc.1. PicT Ta pOo3BHTOK POCJIMH CYHHI CaJ0BOI in vivo 3a yMOB 3aCTOCYBaHHS Oiompenaparis
(A: niBopy4 — TpuxozmepMiH; MpaBOpPyd — KOHTPOJIb, b: TiBOpYY — KOHTPOJIB; paBopyd — Ditorwu).

[TopiBHSHO 3 KOHTPOJIEM Ta €TAJIOHOM HAaHKpaIllMM BUSBHBCS BapiaHT i3 3aCTOCYBaHHIM CyCIEH3I1,
o MicThJIa KOHiAil Ta Minenid Trichoderma lignorium (IPYKUBJICHHS] POCIUH-PETEHEPAHTIB CTAHO-
BUJIO B cepearbpomy 92,4-97,3 %) (tabi. 1).

[Ipu upomy crocTepiraBcsi 3HaUHUI PiCTCTUMYIIOIOUNHN €(eKT: BUCOTA MarOHIB POCIUH 301NIbIIY-
Banack Ha 40-55 %, a 3aranbHa noBKUHA KopeHiB Ha 40-48 %. 3acTocyBaHHs OionpenapatiB PiTonun,
®ditoXemm Ta [ImaHpu3 TakoX CHPHUSIIO 30UTHIICHHIO TPYHKUBIICHHS POCIWH HA €Talli iX agamnTartii:
BianoBimHo Ha 18-26, 13-16 ta 17-21 %. Yci 3HaueHHs Koe(DillieHTIB Oy/IM TOCTOBIPHUMHU Ha PiBHI
3Hauymocti p > 0,05 %.
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Tabmuns 1 — Bnuiue 6ionpenapatiB Ha Mop(doMeTPHYHI MOKA3HHKH POCIMH-PereHePaHTIB CYHHIII ca0BOI B Mepiox
aganTanii 10 yMOB ex vitro

Kionu copty cyHuii KinpkicTh aganToBaHuX Cepenus BrcoTa CepenHst JOBKHHA KisbKicTh yTBOpEeHHX
canoBoi AjiHa POCITHH 10 YMOB ex vitro, % [IarOHiB, MM KOPEHIB, MM [IarOHiB, IIT.

Kontpomns

C-4 68,2 26,8 224 2,7

C-5 74,1 33,1 28,7 3,4

C-6 70,3 324 30,5 2,9
ditoruyg

C-4 92,1 57,3 46,7 5,4

C-5 90,5 54,0 51,1 5,9

C-6 87,8 61,8 47,2 6,1
[Tnanpus

C-4 86,4 44,6 413 4.8

C-5 89,6 49,3 44,7 4,7

C-6 87,3 52,7 51,0 5,3
ditoXenn

C-4 78,6 42,1 354 3,3

C-5 85,1 394 39,7 3,8

C-6 83,9 479 41,0 4,1

Tpuxonepmin

C-4 94,8 60,1 433 6,8

C-5 97,3 65,3 48,6 7,6

C-6 924 54,2 54,2 6,2

HIP,)s 1,12 2,03 1,67 0,56

CyHHIs cafioBa € OJHI€I0 3 HAHUYTIUBIMIMX KYJIBTYp 10 ypPaXCHHsS I'PYHTOBHUMHU MiKpOMIETaMHU
poniB Fusarium, Verticillium, Cylindrocarpon, Pythium, Botrytis, Rhizoctonia. ®itonaTtoreHHi rpuou
pony Rhizoctonia € OCHOBHUMH 1 HailarpeCUBHIIIMMHU HAaTOT€HaMHU AJIS SITIAHUX KYJNbTYp, SKi BKOPi-
HIOIOTBCS. 3apaKeHHS! POCIMH B TEepioJ] YKOPiHEHHS 30yJHUKaMH KOPEHEBUX THUJICH MPU3BOIUTH A0
HOTIPIICHHS SKOCTI CaJMBHOTO MaTepialy, HETaTHBHO BIUIMBA€ Ha IX NMPWKUBICHHA 3a ajantamii y
BiIKpUTHI TpyHT. JlocmimkeHHs 3 BU3HaUeHHS ¢()eKTUBHOCTI OiompenapaTiB 3a MTYYHOTO 3apaskeHHS
IPYHTOBOI CyMilli MiKpoMileTaMu ponty Rhizoctonia mokasanu, o 3actocyBanHs Tpuxonepminy, Di-
touay, @iroXenmy Ta [lnanpu3y migBUIIUIO CTIHKICTh POCIUH JIO YpayKeHHS (MOPIBHSIHO 3 KOHTPO-
JIeM KUTBKICTh YpasKeHUX POCIHH 3MEHIIHIACh Ha 26,5-38,7 %), HaWOIIbIINI BUXiJ] aIalTOBAaHUX PO-
CJIMH cTIOCTepiraBcs y BapiaHTi i3 TpuxoaepMiHOM.

Puc. 2. Pict Ta po3BHTOK POCJIMH CYHHUI ca0B0i 32 YMOB 3apa:keHHsI TPYHTOBOI cymiri
mikpomineramu poay Rhizoctonia (A — na mouartky 3apakenss, b — gepes 4 TwxHi,
JBOpYY — BapiaHT i3 3acTocyBaHHSIM TpuxonepMiHy, IpaBopyd — KOHTPOJIB).
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VY xoxi BunpoOOBYBaHHs OiompenapariB, BIUIUBY I¢HETHYHHX ocobauBocreli kioHiB C-4, C-5 ta
C-6 copty AniHa Ha MPOLIECH YKOPIHCHHS POCIHH-PETCHEPAHTIB HAMH HE BUSBJICHO. Y BCIX BUBUCHUX
TEHOTUIIIB aJlamnTallisi MPOX0IuiIa Kpallle Py 3aCTOCyBaHHI OionpemnapaTis (puc. 3).

Puc. 3. AnantoBani KJI0HH CyHHMII caJ0BOi COPTY AJIiHA 10 YMOB €X Vitro.

Bucnosoxk. 3actocyBanns 6ionpenapatis Tpuxonepminy, @itouuny, @itoXenmy ta [Inanpusy 3a
azanTarii poCcIMH CYHHIII CaJ0BOi IO YMOB €X Vitro CIpHSUIO IMiABHIICHHIO KUTBKOCTI aJanTOBAaHHX
poCIiH B cepeaaboMy Ha 17-28 %, akTHBi3aIii pO3BHHEHHS] HOBHX IAarOHIB Ta JIUCTKIB, IPUCKOPEHHIO
MpoIeciB POpMyBaHHS KOPSHEBOI CHUCTEMH, MiIBUIIICHHIO CTIHKOCTI POCIWH J0 IPYHTOBHX (piTomaTo-
reHiB poxny Rhizoctonia spp.
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AnanTanusi pacTeHHii-pereHepaHTOB 3eMIISTHUKH Ca0BOIi K YCJIOBHUSIM eX Vifro IpH HCNO/Ib30BAHIY GHOTIPENapaToB

A.B. Cy0un, I'M. Tkanenko, B.B. bBoponaii, A.®. JInxanos

HccnemoBana BO3MOKHOCTD TTOBBIIICHHS aJalITHBHOM CIIOCOOHOCTH pacTeHHI 3eMIITHUKH caJioBoi (Fragaria ananassa
Duch.) k ycnoBusiM ex vitro npu npumenerun ouonpenaparos @urounn, duroXenn, Tpuxoxepmun u Ilnanpus. Ycranos-
JIEHO, YTO NPUMEHEHHE OMOMPEnapaToB MPU aJaNTAMU PACTEHHI 3eMIAHUKH CaZlOBOM B YCIOBUSIM €xX Vitro CIOCOOCTBOBAJIO
MOBBIILICHNIO KOJIMYECTBA aJaNTUPOBAHHBIX pacTeHuil B cpenHeM Ha 17-28 %, akTHBM3allMM Pa3BUTHA HOBBIX MOOEroB U
JIMCThEB, YCKOPEHHIO MPOLECCOB ()OPMUPOBAHHS KOPHEBOH CHUCTEMBI, MOBBIILICHUIO YCTOHYNBOCTH PACTEHUH K MOYBEHHBIM
¢uronarorenam pona Rhizoctonia spp. Vicnons3oBanue OHOJIOTHYECKUX IIPENapaToB Ha OCHOBE MUKPOOPTaHU3MOB, KOTOPBIE
MIPOSIBIISIOT (PUTO3AMIUTHEIE H POCTCTUMYJIHPYIONIHE CBOUCTBA, SBISAETCS IIEPCIEKTHBHBIM HAIIPABICHUEM 3aIlUTHl PACTECHU
NP afalTaluy ex Vitro B KpUTHIECKHUH NEPHO UX Pa3BUTHSL.

KitioueBsle c10Ba: 3eMIISTHHKA CaZoBasi, MUKPOKIIOHAILHOE Pa3MHOMKEHHE, a/IallTalist K YCIOBHSM €X Vitro, GHompernaparsl.

Adaptation of regenerated strawberry plants to ex vitro using biological preparations

A. Subin, G. Tkalenko, V. Boroday, A. Likhanov

Growing fruits, including strawberry (Fragaria ananassa Duch.), for obtaining fresh, frozen and sublimated organic
products is important nowadays. The technology of plants clonal micropropagation in vitro is used for obtaining vigor straw-
berries planting material at the industrial scale in Ukraine recently. A number of external and internal factors affects the pro-
cess of plant-regenerants adaptation to ex vitro. This process is the final, critical and most difficult stage in the clonal micro-
propagation. One of these factors is morbidity of fungal etiology, including: powdery mildew, anthracnose, white, gray and
root rot caused by pathogens of genera Fusarium, Rhizoctonia, Alternaria, Verticillium. This results in destruction of plant-
regenerants at their adaptation and causes the planting material injury. Biological preparations, based on the microorganisms
that have plant protection and grows properties and increase plant resistance to adverse environmental conditions have been
developed recently. Some scientists studied the efficacy of bacteria strains of genera Bacillus and Pseudomonas since PGPR-
bacteria protects the strawberries from fungal infections. Their using promoted the number of available forms of phosphorus,
better plant growth and development, improved of yield of strawberries fruit. The positive effect of biological preparations on
the berries adaptation at clonal reproduction was experimentally confirmed. It formed the basis of the original way of the
plants ex vitro adapting. However, the adaptation of vigor berriy plants in Ukraine to both non-sterile and conditions of open
ground, are not investigated profoundly.
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The research aimed to study the impact of biological preparations Fitotsyd, FitoHelp, Tryhodermin and Planryz
on the processes of rooting and survival of regenerated strawberry plants during their adaptation to non-sterile con-
ditions.

The research was conducted in the laboratory of plant biotechnology of the ecobiotechnology and biodiversity department of
NULES. The clones of the strawberry variety Alina (C-4, C-5, C-6) that were grown in vitro on medium MS, supplemented with
1.0 mg/l BAP, 1.0 mg/l indole butyric acid, 0.1 mg/l gibberellins as experimental plants were used. The biological preparations
Fitotsyd (standard, on the base of Bacillus subtilis, with titre 1x10° CFU/sm®, Ukraine), FitoHelp (based on Bacillus spp., with titre
4x10° CFU/sm®, Ukraine), Tryhodermin (based on Trichoderma lignorium, with titre 2x10° CFU/sm”, Ukraine) and Planryz (based
on Pseudomonas fluorescence, with titre 5x10° CFU/sm’, Ukraine) on the phase of plants rooting in vivo were tested. Cultures of
the fungus genus Trihoderma were provided by the laboratory of microbiological method of the plant protection of Institute of Plant
Protection NAAS of Ukraine, which were produced by a standard deep technology. Regenerated plants with the formed root system,
which had 4-6 roots of 20-25 mm length, and stems with developed leaf plates, were adapted to ex vitro. The root system was care-
fully washed from the agar residues, washed with distilled water and 1% solution of potassium permanganate. The roots were dipped
into solution of biologics for several hours. As a control, the plant roots soaked in water were used. The plants were planted out in
sterile substrate (a mixture of soil, peat and perlite in a ratio of 1: 1: 1), covered with glass cylinder and cultured under conditions of
controlled light conditions in the room with the photoperiod of 16 h., at 25 + 2°C, at light 2.5 th. lux. We determined the number and
length of stems and roots. The experiment was repeated 5-6 times.

The study of the biological preparations effectiveness at adapting strawberries in vivo conditions with artificial soil in-
fection by mixture of micromycetes of the genus Rhizoctonia were conducted with the methods recognized in plant patholo-
gy. Statistical data analyses were conducted in the Microsoft Excel package.

Analysis of morphometric parameters showed that using biological preparations contributed to the formation of new
shoots and leaves accelerated the process of the development of the root system. Biological preparations increased signifi-
cantly the yield of viable plants.

Using conidia and mycelium Trichoderma lignorium suspension was the best variant compared with the control and
standard (acceptability of plants regenerates was in averaged — 92.4-97.3 %). In this case, there was a significant effect of
growth promotion: height of plant shoots increased by 40-55 %, and the total length of roots — by 40-48 %. Using Fitotsyd,
FitoHelp and Planryz also contributed to the increase in the acceptability of plants during their adaptation, respectively, by
18-26 %, 13-16 % and 17-21 %. All the coefficients were reliable on significance level of p> 0.05 %.

Strawberry is a crop which is one of the most sensitive to soil diseases caused by micromycetes of genera Fusarium, Verticilli-
um, Cylindrocarpon, Pythium, Botrytis, Rhizoctonia. Pathogenic fungi of the genus Rhizoctonia is the main and most aggressive
pathogens to rooting fruits. Plants infestation with agents of root rot during the rooting causes deterioration of the planting material
quality, negative impact on their acceptability at the adapting to the open ground. Studies on defining the biologics efficacy under
artificial infestation of the soil with micromycets of genus Rhizoctonia showed that using Tryhodermin, Fitotsyd, FitoHelp and
Planryz increased the plant resistance to diseases (compared with the control the number of affected plants decreased by 26.5-38.7 %).
The largest adapted plants output was observed in the variant with Tryhodermin. The impact of C-4, C-5 and C-6 clones of cultivar
Alina genetic characteristics on the regenerated plants rooting processes were not found during testing the biological preparations.
The genotypes had better adaptation at the application of biological products in all variants.

Using Tryhodermin, Fitotsyd, FitoHelp and Planryz at the strawberry plants adapting fo ex vitro provided increase in the
number of adapted plants by 17-28 % on average, activation of the development of new shoots and leaves, the root system
formation acceleration, increase plant resistance to soil pathogens of genus Rhizoctonia spp.

Key words: strawberry, micropropagation, adaptation to ex vitro, biological preparations.
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BILIUB JIPA’KUPYBAJIbHOI OBOJIOHKH HA SIKICTh
HACIHHS COPTIB HUKOPIIO KOPEHEIUIIAHOTI'O

HaBeneHo pe3ynbTaTé BIUIMBY JpaKHPYBaJIbHOI 000JOHKH HA SIKICTh HACIHHS COPTIB LUKOPi0 KOpeHerIiaHoro. OnTu-
MaJIbHHUM € CTBOPEHHsI 000JI0HKH Apaxe Macor 100 % Bix Macu HaciHHs, 110 3a0e3redyye OTPUMAaHHS JPaKOBaHOTO HACIHHS
3 BupiBHsHicTIO 87,2 % dpaxuii xiamerpom 1,5-2,5 mm. Aune, HaBiTh 3a HaHeceHHs1 100 % apaxxupyBanbHOI cyMil Ha Ha-
CIHHS IIMKOPiI0 KOPEHEILTIJHOTO 31 CXOXKICTIO 10 ApakyBaHHS 95 % B cepelHbOMY 3 TPHOX COPTIB iCTOTHO 3HIKYBAJHCS
fioro eHeprist mpopoctanHs (Ha 7 %) Ta CXOXKICcTh (Ha 5 %) MOPIBHSHO 3 KOHTPOJIeM. 3i 301IbIICHHAM MAacH IPaKHUPYBAIbHOT
o6omnonku 10 150 % 11i MOKa3HUKK ICTOTHO 3MEHILHJIKCS SIK TIOPIBHSHO 3 KOHTPOJIEM, TaK i 3 IPa)KOBAaHUM HACiHHS, A€ Maca

© Muxounaiiko B.IL., Joponin B.A., KpaBuenko I0.A., loponin B.B., 2016.
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npaxe Oyma 100 % Bin macu HaciHHs. ITopiBHSHO 3 KOHTpOJIEM eHeprist popocTaHHs 3Hm3mIacs Ha 10 %, a cxoxicts — Ha 8 %,
MOPIBHSHO 3 APa)XOBAaHUM HaciHHS, Ae Maca apaxe Oyna 100 % ni nokasuuku 3HM3mmcs Ha 3 % (HIPys=2,8 ta 2,9 %). 3a
HaHeceHHs Ha HaciHnHy 200 % npaxupyBajbHOI CyMillli 3a3HaYEeHO ICTOTHE 3HIDKEHHS IKOCTI HAaCIHHS HOPIBHSIHO 3 KOHTPO-
JIeM Ta JIPaKOBAaHMM HACIHHSAM 3 Macoio o6onoHku 100 %, ane 3HAYHOTO 3MEHIICHHS €Hepril IPOPOCTaHHS Ta CXOXKOCTI
JPa)KOBAHOTO HACIHHS MOPIBHIHO 3 BapiaHTOM, ne HaHocwin 150 % npaxxupyBanbHOI cyMili He OyIio.

KimrouoBi ci10Ba: 1ikopiii KOpEHEIUT IHUH, COPT, ApaXHpyBaIbHa 000IOHKA, Maca HACIHUHH, CXOXICTh, €HEPris IPOPOCTaHHS.

IMocTranoBka mpodaemn. Lukopiit kopenemtiguauii (Cichorium intybus L.) — miHHa Jikapchka,
XapuoBa Ta KopMmoBa pociuHa [1, 2]. Ilopsn 3 BUpOIIyBaHHSIM 1HIIMX TEXHIYHUX BHCOKOPEHTAOEIb-
HUX CUTBCHKOTOCIIONIAPCHKUX KYJBTYP, ITUKOPii € EKOHOMIYHO BUTITHOIO KYJIBTYpOIO, CHPOBHUHA SKOI
BUKOPHUCTOBYETHCS B XapyuoBild Ta (hapMaKoJIOTiUHii MPOMHUCIOBOCTAX 1 1HIIUX Taly3sX BUPOOHHUIITBA.
[IponyxTu Hioro nepepoOKK BXOAATH A0 CKIAAy PSAAY XapyoBUX NPOIYKTIB, y TOMY YHCHI W IJIS Ai€TH-
YHOTO XapyyBaHHSA. Y KOPEHEIDIONax IHUKOPiI0 KOPEHEIUTIMHOTO MICTHTBCS 16-24 % iHymiHy, SKAN
CIpUsIE BUBEJCHHIO 3 OPraHi3My PaiOHYKJIIIIB Ta TOKCHUHIB, 2,5 % (GpyKTOBOrO 1yKpy, 1,2 % OLIKIB,
0,6 % >xupiB, akpoein, pypdypos, BanepiaHoBa KHCIOTa, iHTHOIH, edipHa OMlis — IUKOPioJb, BiTaMi-
HU A, Bi, By, By, PP 1a Ginpmre 30 minepanbHUX eneMeHTIB [3, 4].

3 oISy Ha BaXKJIMBICTH BITHOBIIOBAHUX JKEpEs €HEpPTii, ITUKOPiil Mae BEIHKI TMEPCIICKTUBHU IS
BUKOPHUCTaHHS y (piToeHepreTULi sIK HiHHA CUPOBHHA ISl BUPOOHUIITBA OioeTaHomy [2].

Hampukini MUHYI0r0 i MOYaTKy HUHIIIHBOTO CTOPIYYsl CENEKLII0 MUKOPi0 KOPEHEIUTiIHOro OyIo
BIZIPO/KEHO Ha YMAHCHKIH TOCHITHO-CEEKIIHHIHM cTaHIlii [HCTUTYTy 010€HEpTeTHIHNX KYJIBTYp 1 IyKpo-
Bux Oypsikie HAAH VYkpainu. Came TyT Oys0 po3po0JieHO cydacHy CXeMy CEeNeKIii i€l KyJIbTypH, 30K-
peMa OCy4acHEHO CIIOCOOM CTBOPEHHS BUXIIHUX MaTepiajiB, HOBUX COPTIB 1 oJepKaHHA HACIHHA [S].

Pe3ynbraTu BITYM3HSAHUX Ta 3apyODKHUX TOCIIIKEHD ITOKA3aJIH, 110 OAHUM 3 ¢()EKTUBHUX CIIOCO-
01B 3HIKCHHS 3aTpaT Ipalli Ha BUPONTYBaHHS 1 MIABUIICHHS BPOXKAWHOCTI € ciBOa HACIHHAM 3 ITOKpa-
meHUMH (Di3MKO-MEXaHIYHUMH BIIACTUBOCTSAMHU, IO 3a0€3MEeUyeThCS B MPOIECI HOTO MiArOTOBKH 3
BHKOPHUCTAHHSAM CY9aCHHX TEXHOJIOTIH [6].

Y mporieci epeArnociBHOI MATOTOBKH HACIHHSA TMPOXOAUTH CKIATHUN TEXHOJOTIYHUIN JIaHITIOT:
OYHCTKY Bifl JOMIIIOK, KaniOpyBaHHs Ha TEXHOJIOTI4HI Ta MOCiBHI (ppakii, nutihyBaHHs, COPTyBaHHS
3a aepOJMHAMIYHIMH BIACTHBOCTSIMH Ta ITUTOMOIO MacOl0, IPaKUPyBaHHS Ta IHKpycTyBaHHS [7]. Yci
Il TEXHOJIOTIYHI omepariii crpsMOBaHi Ha IMIBHINECHHS SKOCTI MiATOTOBIEHOTO HaciHHA [6]. [lopsn i3
BKa3aHUMH BHILE TEXHOJOTIYHUMH OTEPALiSIMH, IS OJIEPKaHHS HACIHHS 3 MAKCHUMAJIBHO MOKJIMBOIO
CXO0XKICTIO 3aCTOCOBYIOTh HOTO CTUMYITIOBAHHS: MEXaHIYHUM CITIOCOOOM — IIISIXOM 3MEHIICHHS MeXa-
HIYHOI TEPEIIKOIN — OTUIOHS HACIHWHU, IO JOCITAEThCS NLTiI(PYyBaHHSIM HACIHHS; XiMIiYHUM — BUKO-
PUCTaHHSM PI3HUX PETYIBSITOPIB POCTY, 3MIHOIO Temneparyp Bin moHmwxkeHuX (5—10 °C) mo Oimbmt BU-
cokux (20-30 °C) y mporieci mpopocTaHHs a00 MUISIXOM iHIIIFOBAHHS MTPOXOHKEHHS MOYaTKOBUX (a3
MIPOPOCTaHHS 3 HACTYITHUM HOro MpU3YNUHEHHSM [8].

AHaJti3 ocTaHHiX Hocaimkenb i myoaikaniii. 3aBepmansHa 00poOka HACIHHS BKIIFOYAE MTPOTPYIO-
BaHHS, IHKPYCTYBaHHS, APAKUPYBAHHS, KAIICYJIFOBAaHHS Ta MaKyBaHHS. B pe3ynbraTi Takuil MOCIiBHUHN
Marepiana Ma€ BUCOKY €HEpTilo MMPOPOCTAHHSI, CXOXKICTh, BUPIBHIHICTH Ta OJHOPOCTKOBICTE. Jpaxupy-
BaHHS — II¢ TIPUHOM, KU BKJIIOYAE€ HAHECEHHS HA HACIHHS 1HEPTHUX OPraHIYHUX 1 MIHEPAIBHHX pe-
YOBUH 3 METOI0 CTBOPEHHS PiBHOMIPHO-KYJIENOAIOHOT GOpMHU TSl KOKHOI HACIHUHU. Y HaIIii KpaiHi
TOCITIIN 3 JpaKUPYBaHHS HACIHHSA OYpsKiB IyKpoBUX Oynm 3amodatkoBaHi B 1948 porri. HaitGinbme
MOLIUPEHHS poOOTH 3 ApakupyBaHHs HaOynu B 1973-1974 pokax. HoBwmii etan po3BUTKY LMX JOCIi-
JUKeHBb po3nodaBcs B 1990 pori i TpuBae HuHI. B mpoBigHuX dipMax CBITY AOCTIIKEHHS 3 BAOCKOHA-
JIEHHS CITOCOO0IB JIpakKUpyBaHHS POBOASATE TOCTIHHO [6].

JpaxupyBaHHsI Hafae HaciHHIO chepuyHy (HOpMY i1 MOJIETIIye TOUHUI BUCIB, IO CIIPHSIE 3HAYHO-
My CKOPOYCHHIO BUTPAT BUPOOHHUIITBA 1 MIABUINECHHIO BpOXKalHOCTI KynbTyp [9]. Jlyke eheKTuBHOIO
BUSIBUIIACS TIOEIHAHA 3 JpaKUPYBaHHAM OakTepu3allis HaciHHs. [is a30ToOaKkTepuHy B CKIafl Apaske
Ha Oypsikax i oripkax HabaraTo BHINIA, HIK 3a 00poOKku HexpakoBaHoro HaciHHsA [10]. Bxmoyenns go
CKJIaIy IpakOBAaHOI CYMIITi MaKpo- 1 MIKpOEJIEeMEHTIB, O10JIOTIYHO aKTHUBHHUX PEYOBHH, (DYHTIITUAIB Ta
1HCeKTUINIIB 3a0e3neuye epeKTUBHUIA 3aXHCT HACIHHS BiJ MIKPOOPraHi3MiB i1 IIKiTHHKIB, 30171b11y€E
AKTHBHICTBH TIPOPOCTAHHS HACIHHS 1 1a€ MOXKJIIMBICTh CyTTEBO 3MCHIITUTH BUTPATY ITUX IIpeTapatiB 3a
paxyHOK BiJIMOBH BiJl CyHIUTbHOTO iX BHeceHHs [11].

Agne, npaxupyBaJibHa 00OJOHKA CTBOPIOE HECTIPHATIMBI YMOBH 1 € IITYYHOIO MEPEIIKOAOI0 AJIS
MIPOPOCTAHHS HACIHHSA, OCKUTEKH 32 TIOSIBH POCTKA Ha MOBEPXHI, 3apPOAKOBUI KOPIHEIh Ma€ 3pyHHYyBa-
TH 000JIOHKY HaciHWHHM Ta Jpaxe. Kpim Toro, mo0 HaciHuHa i Apaxe HaAOyOHSBUTH HEOOXiTHA JOIAT-
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KOBa BoJioTa. PaHile mpoBeIeHUMH JOCITI/PKEHHSIMH 3 HACIHHSAM OYpSKiB I[yKpPOBHUX BCTAHOBJICHO, ITI0
3a BiTHOCHOI MacH JIpakupyBaibHOI 00010HKH Oinbinoi 3a 130-150 % Bix Macu HACiHHSA criocTepira-
JOCsl 3HAYHE 3MEHINEHHS HOTo eHepril MPOpOCTaHHS i OCOOJIMBO KINBKOCTI MPOPOCIIOTO HACIHHS Ha
3-i1 neHp — BIANMOBIAHO HA 6-53 % TOPIBHAHO 3 Ipa)KOBaHUM HACIHHSM, JI€ BITHOCHA Maca Ipaxupy-
BaJIbHOT 000JI0HKH Apaske Oyia B Mexkax Big 59,4 no 105,4 % [12].

JocmipkeHHsiMa [HCTUTYTY OiOCHEPreTHYHHUX KYJIBTYp 1 IYKPOBHX OYpSKIB JOBEIEHO, IO 3a
JIpOKUPYBaHHS HACiHHS OYpsKiB IIYKpoBHX 31 cxoxicTio MeHIe 90 % apakoBaHe HACIHHS 1CTOTHO
BTpavae eHeprito MpopocTaHHs i cxoxicTh [13]. Take HACIHHS HeNpUAATHE JUIS CIBOM Ha KiHIIEBY T'yc-
TOTY 1 HE MO OyTH BHKOPHCTAHUM IS CiBOW, OCKUILKH HE BiJINIOBIJa€ BUMOTAa YUHHOTO CTaHAAPTY,
3TiJTHO 3 SIKMM CXOXICTh JpaKOBAaHOTO HACIHHS Mae OyTu He MeHIre 90 % [14].

HaciHHs uKopiro KOPEHEIUTITHOTO MaJTMX PO3MIpiB 1 XapaKTepU3Y€EThCS BEITHUKOIO PI3HOSKICHICTIO
3a po3mipamu. Maca 1000 HacinuH 3HaxomuThcs B Mexax Bix 0,73 mo 1,65 r, miamerp Bixg 1,0 mo
3,5 MM, ToBmuHA — Bix 1,2 10 2,0 MMm. BuciBaTu Take HaciHHS, HaBiTh Cy4aCHHMH ITHEBMATHYHUMU
CiBaJIKaMH Ha KiHIEBY T'YCTOTY CKJIaaHO. 301bIINTH PO3MIPH HACIHHS LIMKOPi0 KOPEHEILTITHOTO MO-
JKHa JIMIIE IUIIXOM HOro JpakupyBaHHs. JOCHiIKeHHS 3 IIbOTO MUTAHHS B HAIIi KpaiHi paHile He
npoBoIMIN. TOMY, aKTyaJbHUM € BUBUCHHS BIUIMBY MacH APaXUPYBaJIbHOI 0OOJOHKH Ha SKICTH Jpa-
YKOBAHOTO HACIHHS, 1110 1 0yJI0O METOI0 HAIIUX JOCTiIKEeHb.

Marepias Ta MeTOAM JOCTiIKeHb. 32 BUXiTHUN MaTepiajl BUKOPHCTAHO COPTH IIMKOPIiI0 KOpEeHe-
IUTITHOTO, $IKI B PE3YJbTaTi CeNeKUiMHOro po0oTH Oyno OTpUMaHO Ha YMAaHCHKiIH JOCTiIHO-
ceNeKUiiHii cTanmii [HeTuTyTy GloeHepreTHUHHUX KyIbTYp 1 mykpoBux OypskiB HAAH: Ymanceknii-95
Ta YMaHCHKHNA-97 3 KOHYcONmoxiOHO0 (hOPMOIO KOpEHEIUIony i YMaHChKHI-96 3 miHApHIHOIO (op-
MO0 KOPEHEIJIONy, AKi 3aHeceHi A0 Jlep)kaBHOTO peecTpy COpTiB pocnuH Ykpainu. [paxkupysanu
HACIHHS IIMKOPI0 KOPEHETUTIIHOro Ha JadopaTopHoMy npaxuparopi ¢pipmu «CaTtek» B ymMoBax BiH-
HUIIBKOTO HaciHHeBOTrO 3aBoty TOB «Arporpan «B» B 2016 p.

ITokasnuku sikocti HaciHHS — Macy 1000 HacinuH, ppakuiiHU CKIaq APAaKOBAHOTO HACIHHS, CHE-
PTito0 TIPOPOCTAHHS 1 CX0XKICTh BH3HAYAIM 3TIIHO 3 YHHHUM CTaHIapTOM. BHXiJ MiroTOBIEHOTO Ha-
CiHHS Ta iX BI/IXiJl BU3HAYAIA BUMiPIOBAIBHO-BATOBUM CIIOCOOOM.

CraTucTHYHMA 00paxyHOK JaHUX TIPOBOAMIN METOJIOM JHcIiepciiiHoro aHamzy 3a ®imepom [15].

OcHOBHI pe3yibTaTH J0CTiTKeHb. [{1s1 3’scyBaHHs sSIK Maca 00OJIOHKH JIpake BILTHBAE HA CHEPTito
MPOPOCTAHHS 1 CXOXKICTh ApaskoBaHoro HaciHHs HakatyBamu 100, 150 ta 200 % npakupyBanbHOI cymiri
BiI MacH HaClHHsI 0 ApaXKyBaHHs. MEHIY KiJIbKIiCTh IpakKUpyBaJIbHOI CyMillli HAHOCHTH Ha HAaciHHs OyJ0
HEJIOIUTEHAM, OCKUIBKY PO3MIPH Ta Maca APaKOBAHOTO HACIHHSI ICTOTHO HE 3MiHIOBAIUCS 0.

Bcranorneno, mo HaBiTh 32 HaneceHHs 100 % npakupyBajabHOI CyMillll Ha HACIHHS I[UKOPIIO KO-
PEHEILTITHOTO 31 CXOXKICTIO A0 ApaskUpyBaHHS 95 % iCTOTHO 3HMKYBAJIUCS HOTO €HEPrisi IPOPOCTaHHS
Ta CXOXIicTh (puc. 1).
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Puc. 1. SIkicTe HaciHHSA 3a71€5KHO BiJ MacH APa:KHPYBAJIbHOI 000T0HKH
(cepenHe 3 TpHOX copTiB, 2016 p.)
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Enepris npopocTanHs 3MeHIuIacs Ha 7 %, a CX0KIiCTh — Ha 5 % THOPIBHSAHO 3 KOHTpoJeM. 3i 30i-
JBIIEHHSM MacH IpaXHupyBainbHOI 0001m0HKH 10 150 % 1i MOKa3HUKH iCTOTHO 3MEHILIMIINCS SIK TIOPiB-
HSHO 3 KOHTPOJIEM, TaK 1 3 IpakOBaHUM HaciHH:, e Maca npaxe Oyna 100 % Bim macu HaciHHA. [lo-
PIBHSHO 3 KOHTPOJIEM, €HepTis mpopocTanHs 3Hu3uiIacsa Ha 10 %, a cxoxicTs — Ha 8 %, MMOPIBHSIHO 3
JpaKOBaHUM HACIHHSM, Ji¢ Maca Apaxe Oyna 100 % ui nokasHuku 3am3mwiucs Ha 3 % (HIPgs =2,8 Ta
2,9 %). 3a nanecenHs Ha HacinuHy 200 % npaKupyBaJbHOI CyMillll 3a3HAYEHO 1CTOTHE 3HIKEHHS
SIKOCTI HACIHHS MOPIBHSHO 3 KOHTPOJIEM Ta APa)KOBAHMM HACiHHSAM 3 Macoro obosioHku 100 %, ane
3HAYHOTO 3MCHIIIEHHS €HEPTii MPOPOCTAHHS Ta CXOXKOCTI JAPaKOBAHOTO HACIHHS MOPIBHSIHO 3 BapiaH-
ToM, e HaHocuu 150 % npaxkupyBanbHOI CyMil He OyIio.

AHAJIOTuHI pe3yJbTaTH 3 SIKOCTI APakKOBAHOI'O HACIHHS 3aJICXKHO BiJl MacH JpakupyBajbHOI 000-
JIOHKW OTpPHMaHi 10 copTax. 3a CTBOpEHHS 000J0HKHU fpaske Macoro 100 % Big Macu HACIHHS €HEPTis
MPOPOCTAHHS Ta CXOXKICTh APa)KOBaHOTO HACIHHSI iCTOTHO 3MEHIIWINCS B ycix coprax (tadm. 1). 36i-
JBIIEHHS MacH JpakupyBasibHoi 00onoHku 10 150 Ta 200 % Big Macu HaCiHHS TaKOK MPU3BOJIUIIO JIO
3HIDKCHHSI ITOKA3HUKIB SKOCTI IPaKOBAHOT'O HACIHHSI, TTOPIBHSIHO 3 KOHTPOJIEM.

Tabmuns 1 — SIkicTh HACiHHS COPTIB HUKOPiI0 KOPEHEMJIiTHOI0 3a1€;KHO Bil MacH JPasKHPYBAIBHOT
o6os0nkH, 2016 p.

Bapiant — Maca 060JI0HKH Jpaxe,

. . Emneprist npopocranus, % CxoxicTb, %
% Bix MacH HaCIHHS

Ymancbkuii 97

KoHTposb — He npakoBaHe HACIHHS 90 95
100 83 89
150 81 87
200 84 87
Ymancbkuii 95
KoHTposb — He npakoBaHe HACIHHS 95 96
100 86 90
150 83 87
200 82 87
YMancekuit 96
KonTpons — He npaskoBaHe HACIHHS 94 96
100 89 91
150 87 89
200 82 88
HIPs sar. 5,8 44
HIPs copr 2,4 23
HIPos yaca ofonom e 4,1 4,0

[TopiBHsHO 3 BapianTOM ¢ Maca 00omoHKH cranoBmia 100 % Bim Macu HaciHHS, iICTOTHOTO 3HU-
KEHHS CXOXKOCTi HaciHHA He OyJo 3a 301NbIIEeHHS MacH IpaKUPyBaIbHOT 00O0JIOHKH. 3alIeKHO BiJ CO-
PTIB, SIKi Many BUCOKI i Maike OIHAKOBI MOKAa3HUKU €HEPrii MPOPOCTaHHS Ta CXOXKOCTI 10 APasKUpY-
BaHHSI ICTOTHOI Pi3HUIN 3 AKOCTI IPaKOBAHOTO HACIHHS He BUsABIEHO. 3a HakatyBaHHsA 100 % mpaku-
PYBIBHOI MacH BiJl MaCH HACiHHS CXOXICTh IPakOBAHOTO HACIHHS COPTY YMaHCHKHHA 97 cTaHOBHIIA
89 %, copty Ymancekuit 95 — 90 % i copty Ymancekuit 96 — 91 % (HIPgs copr = 2,3 %). AHanoriuni
pe3yibTaTH OTpuMaHi 3a Macu o0ononku apaxke 150 ta 200 % Big Macu HACiHHSA, aji¢ PIBEHb IMOKa3-
HUKIB SIKOCTI OyB HIKIUM.

Amnauiz QakTopis, SKi BIUIMBAIH HA €HEPTil0 MPOPOCTAHHS Ta CXOXKICTh HACIHHS MOKa3aB, 110 Yac-
TKa BIUIMBY (pakTopa Maca OOOJOHKH Apake Oyna HalOUIbIIOI 1 CTaHOBHJIA BiAmoBigHO — 47,5 Ta
47,6 % (puc. 2).

Brnus ¢axrtopa copt Ta B3aemozis (akTopiB copT — Maca 000JIOHKU Apake OyB HE3HAUHHUM SIK
Ha CHEPrilo MpOpOCTaHHS, TAaK 1 Ha CXOXKICTh APakOBAHOTO HACiHHA. 3HAYHUU BIUIUB Ha SKICTh
HaciHHSA Maju iHIi (GakTopH (CHoci0 ApakupyBaHHS, SKiCTh APaKUPYBaIbHOI CyMili 1 KJI€H04I01
PEYOBHUHH Ta 1HIII).
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Maca 060J0HKH
Jpaxe
47,5%

[Hmni paxropu
40,4%

Coprt maca
000JI0HKH IDAXE

a) Ha SHepTilo MPOPOCTAHHS

Maca 006010HKHI .
Tami ¢axro)
Apane 49,9%
47,6% o
Copr maca
Copt 000JIOHKI
1 ,8% Hpa)Ke

0) HA CXOXKICTh

Puc. 2. YacTka BninMBY ()aKTOPiB HA SIKiCTH IPA’KOBAHOTO HACIHHS
(cepenre 3 TppOX copTiB, 2016 p.).

BucnoBku. [paxupyBaHHS HACIHHA UKOPiI0 KOPEHEILTIAHOTO 3a0e31euye icTOTHE 301IbIeHHs HOro
PO3MIpIB SIK 32 J[IaMETPOM, TaK i TOBIIMHOKW. ONTUMAILHUM € CTBOPEHHS 000JIOHKH Apaxe Macoro 100 %
BiJI MacH HaCIHHSI, 10 3a0e3Meuye OTPUMAaHHS JIPAXKOBAHOTO HACIHHS 3 BUPIBHSHICTIO 87,2 % (hpakiii mia-
metpoM 1,5-2,5 mM. Aje, HaBiTh 3a HaHeceHHS 100 % ApaxkupyBajbHOI CyMilll HA HACIHHS IIMKOPIiO KO-
PEHEILTIAHOTO 31 CXOXKICTIO 10 JpaxyBaHHS 95 % B cepelHbOMY 10 TPhOX COPTAX ICTOTHO 3HIKYBAIIHCS
Hioro eHepris mpopoctanHs (Ha 7 %) Ta cXoxicTh (Ha 5 %) TIOPIBHSIHO 3 KOHTPOJIEM.
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BiusiHue ApaskNPoOBOYHBIX 000/109eK HA KAYeCTBO CEMSH COPTOB HUKOPHUS KOPHEIJI0HOT0

B.I1. MuxoJaiiko, B.A. loponun, }0.A. KpaBuenko, B.B. loponun

ITpuBeneHs! pe3yabTaThl BIUSHUS APAXKUPOBOUHOH 0OONOYKM HA Ka4eCTBO CEMSH COPTOB LHUKOPHS KOPHEMIOLHOTO.
OnTUMalBHEIM SIBIISIETCSI co3aHue 00010uKkH apaske Maccoit 100 % oT Macchl ceMsiH, 9TO 00ecIeunBaeT MOTydCHUE JPasKH-
POBaHHBIX CEMSH C BBIPaBHEHHOCTBHIO 87,2 % ¢pakunu nuamerpom 1,5-2,5 mm. Ho, naxe npu Hanecenne 100 % npaxupo-
BOYHOU CMECU HA CEMEHA LUKOPHs KOPHEIUIOAHOIO CO BCXOXKECTBIO B IPAXUPOBaHUU 95 % B CpeJHEM U3 TPEX COPTOB CY-
LIECTBEHHO CHIIKAIIUCH €ro dHeprus npopacranus (Ha 7 %) u BcxoxecTb (Ha 5 %) 10 cpaBHEHUIO ¢ KoHTposeM. [Ipu yBenu-
YEHUH MACChl APAKUPOBOUHON 0005104kH 10 150 % 3TH Mmoka3aTeny CymecTBEeHHO yMEHBUIMINCH KaK 10 CPABHEHHIO C KOH-
TPOJIEM, TaK U C IPpaXUPOBOUYHBIMH CEMEHaMH, rae Macca apaxe 6suta 100 % ot maccsl ceMsH. [1o cpaBHEHHUIO ¢ KOHTpOIIEM,
9Heprus npopacranus cHuzniack Ha 10 %, a BCX0XecTb — Ha 8 % I10 CPaBHEHHUIO C APAKUPOBAHHBIMH CEMEHAMH, T Macca
npaxe 6pu1a 100 % >1tn nokazatenu cHu3WIHCh Ha 3 % (HUPys = 2,8 u 2,9 %). Ilpu nanecennu Ha cemeHa 200 % mpaxupo-
BOYHOM CMECH yKa3aHO CYIECTBEHHOE CHIDKCHHE KauecTBa CEMSIH 110 CPAaBHEHHUIO C KOHTPOJIEM H APaKUPOBAHHBIMH CEMe-
HaMH ¢ Maccoit o6osouku 100 %, HO 3HAUUTENHFHOTO YMEHBIICHHSI YHEPTUH NPOPACTAHUS M BCXOXKECTU APAKUPOBAHHBIX
CEeMSsTH, 110 CPaBHEHHMIO ¢ BapuaHTOM rae Hanocw 150 % npaxupoBoYHOH cMecH He OBUIO.

KnroueBble cioBa: IUKOpHH KOPHEIUIOAHBIH, COPT, NpakMpOBOYHAs O00OTOUYKA, MAcca CEMSH, BCXOXKECThb, YHEPIHs
IIPOpacTaHMUs.

Influence of pelleting coatting on the seed quality of chicory rhizocarpous variety

V. Mykolayko, V. Doronin, Yu. Kravchenko, V. Doronin

The results of the influence of pelleting coating on the seed quality of Chicory root variety are preswented. Final processing of
seed includes seed treatment, encrusting, pelleting, encapsulation and packaging of seeds. As a result, such seeds have high germina-
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tion energy, similarity, uniformity and single sprout. Seeds of Chicory root are of small size and are characterized by a large variety
of size. The weight of 1000 seeds ranges from 0.73 to 1.65 grams, the diameter — from 1.0 to 3.5 mm, the thickness — from 1.2 to
2.0 mm. It is difficult to sow such seeds by the final density, even with modern pneumatic sowing machines. To increase the size of
the seed of Chicory root is only possible through its peletting. Researches on this problem have never been conducted in our country.
So, the study of the impact of weight of peletted shell on quality of peletted seed is topical, and it was the purpose of our research.
The varieties of Chicory root were used as a source material. The varieties were obtained as a result of breeding work at Uman Ex-
perimental Breeding Station Institute of bioenergetics crops and sugar beet of NAAS: Uman-95 and Uman-97 with the conical shape
of root and Uman-96 with a cylindrical root, which are recorded in the State register of plant varieties of Ukraine. Chicory root seeds
were pelleted on laboratory «Satek» pelleting machine under conditions of Vinnytsa seed plant LLC «Ahrohrad» in 2016. To under-
stand how the coating mass affects the germinating energy and similarity of pelleting seed we applied 100, 150 and 200 % of
pelleting mixture from the seeds weight to pelleting. It was inappropriate to apply smaller amount pelleting mixture to the seed
because the size and weight of the pelleting seed would not significantly change. It was found that even with the application of
100 % of the pelleting mixture on Chicory root seeds with similarity to 95 % of pelleting, its germination and similarity decreased
significantly. The germinating energy decreased by 7 % and similarities by 5 % as compared with the control. These figures de-
creased significantly with the increase of mass of the pelleting weight to 150 %, as compared with the control and with the pelleting
seed where the weight of pelleting was 100 % by weight of seeds. Compared with the control the germinating energy decreased by
10 % and the similarity by 8 %, compared with the pelleting seeds, where the mass of pelleting weight was 100 %, the figures went
down by 3 % (HIPys = 2,8 and 2,9 %). While applying 200 % of pelleting mixture on the seed, a significant reduction of seed quality
was indicated as compared with control and pelleting seeds with 100 % mass of coating, but we can not state a significant decrease
of the germinating energy and similarity of the pelleting seed compared with the option where 150 % of the pelleting mixture was
applied. Similar results on quality of the pelleting seeds depending on the weight of the pelleting coating were obtained according to
the varieties. The germinating energy and similarity of the pelleting seed decreased significantly in all varieties under creating coat-
ing of 100 % weigh in pellet by weigh to seed. Increased weight of the pelleting coating to 150 and 200 % by weight of seeds also
resulted in decline in the quality of the pelleting seeds compared with the control — non-pelleting seeds. Compared to the option
where the weight of the coating was 100 % weigh to seeds there was not a significant reduction of seed similarity for the increasing
pelleting coating weight. Depending on the varieties, which had high and almost identical figures of the germinating energy and
similarity, a significant difference in the quality of the pelleting seeds was not found. According to the applying 100 % of the pellet-
ing weight of the seed weight, the similarity of the pelleting seed of Uman 97 variety was 89 %, Uman 95 variety — 90 % and
Uman 96 variety — 91 % (HIPys yyiety= 2,3 %). Similar results were obtained for the pellet coating weight are 150 and 200 % of the
weight of the seed, but the level of quality indicators was lower.

Analysis of the factors influencing the germinating energy and seed similarity showed that the share of such factor influ-
ence as «pellet coating weight» was the largest and amounted 47.5 and 47.6 %. The impact of such factor as «sort» and inter-
action of factors «variety weight of pellet coating» was in significant on both germinating energy and pelleting seeds similari-
ty. The other factors like the method of pelleting, the quality of pelleting mixtures and adhesives had a significant impact on
quality of seed. So, the best way is to create a pellet coating weighing 100 % of the weigh to the seed, which provides obtain-
ing of the pelleting seeds of 87,2 % adjustment off action with 1.5-2.5 mm in diameter. But, even with the application of
100% of the pelleting mixture to Chicory root seeds with 95 % of pelleting similarity on average in the three varieties its
germinating energy (by 7 %) and similarity (by 5 %) have been significantly decreased compared with the control.

Key words: Chicory root, variety, pelleting coating, seed weight, similarity, the germinating energy.
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PO3BUTOK XBOPOB TA ITPOJIYKTUBHICTH COI PI3HUX COPTIB
3A OBPOBKHM HACIHHA MIKPOBHUMMU ITPEITAPATAMM

BcranoeneHo, 1110 MikpoOHi penapati Ha OCHOBI Oaktepiii Bradyrhizobium japonicum Pu306iH Ta KOMIUIEKCHH#T iHOKYIISIHT,
1110 MICTUTB JOAaTKOBO Gaktepii Bacillus megaterium, 3Ha4HO MOKPALIYBAIH PICT i PO3BUTOK POCIIHH, 3HIKYBAJIM 3aXBOPIOBAHICTh
POCIIMH OCHOBHUMH XBOPOOAMH, CTUMYJIFOBAJIM YTBOPEHHS KOPEHEBHX OyJIbOOUOK i Mi/IBULIYBaJIH BPOXKAIHICTh COT.

EdexTuBHiCTh MiKpOOHHX MpenapaTiB 11010 albTepHApio3y i mepoHoCnopo3y coi Oyna Ha piBHI Ail XiMiYHOTO Tpemnapa-
Ty Makcum XL 035 FS, a Big 6akrepio3y — B cepequpoMy Ha 8-12 % Buime.

© Muxkonaescoknii B.IL., Ceprienko B.I'., TutoBa JI.B., 2016.
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3aBnsku OakTepu3alii HaciHHs, yporKaid coi 301TbIIUBCS Ha copTrax Mezes, Mopagis 1 MenicoH B cepeqHpoMy Ha 96, 46
1 39 % NOPIBHIHO 3 KOHTPOJIEM.

Bucoxwuit 3axucHul 1 ToCIOapCchKuil e(heKT TOCATaBCS TaKOX MPH 3aCTOCYBaHHI KOMOIHOBaHOT 0OpPOOKH 3 BUKOPHCTAH-
HSIM XIMIYHOTO HPOTpYIHUKA Ta GiosoridHoro npenapary Pu3o0in.

Kurouogi citoBa: cost, copTi, MikpoOHi IpenapaTu, pO3BUTOK XBOPoO, yTBOpEHHs OYIb0040K, TPOLYKTHBHICTS.

MocTranoBka nmpoduaemu. Cos (Glycine max (L.) Merrill) — cTpaTeriuna 3epHo0000Ba KynIbTypa
cBiToBOro 3eMuepodersa XXI cromitrs. Ii BupomtyroTs Maitke B 100 kpainax csity. 3a obcsramMu BU-
pOOHMIITBA BOHA 3aliMa€ YETBEPTE MICIIE B CBITI MICISA KyKYypYA3H, MIIEHUIT 1 pucy [1]. Bucoki temmm
3pocTtaHHs i BUpOOHUITBA 0OYMOBIIEHI 3HAUHUMH TlepeBaraMu MOPiBHSHO 3 IHIIMMH CiIbCBKOTOCIIO-
JapChbKUMHM KyJIbTypaMi. 3aBIsKU BEIMKOMY BMIcTy Oijika, BOHa € 3aMiHHMKOM MPOIYKTiB TBAPHHHO-
I'0 TIOXOJKECHHS.

B ocranni poku B YKpaiHi BimOyBaeThCcsS AWHAMIYHE 3pOCTAHHS IMOCIBHUX IUIONT CO1 Ta BIPOBa-
JKEHHsI IHTEHCUBHHX TEXHOJIOTiH 11 BupoOHUITBa. BiAnosinHo, 301IbIIy€eThCS YacTKa 1i€i KyIbTypU B
ciBo3MiHi. 3a o0csraMu BUPOOHHUIITBA COi YKpaiHa mociiae mepiie Miciie B €Bpolri i BOCbME — y CBITI.
Opmnak peanizariisi TEHETUIHOTO MOTCHITIAY CYYacHHUX COPTIB y BUPOOHHUIITBI He mepesumye 50 %, a
cepeHs BpoXkaiHicTh ckinanae 1,4-1,5 1/ra [2]. 3i 301IbIICHASM MMOCIBHUX ILION] 3POCTAE MACOBE Ha-
KONMYEHHs 1H(EeKIiiHOro Marepiaidy OaraTteox (hiTOmaToreHiB, sIKi MOXXYTh 3yMOBIIIOBAaTH CIaJlaXu
HU3KH XBOPOO 1 IPU3BOANTH 10 3HAYHUX BTPAT. XBOPOOU 3HIKYIOTh €HEPTito MPOPOCTAHHS HACIHHA 1
HOro CXOXIiCTb, MOCHAOIIOIOTh POCIHHHU, MPU3BOAATH 10 3MEHIICHHS (POTOCHHTETHYHOI MOBEPXHI i
MPOAYKTUBHOCTI KyJbTYPHHUX DPOCIHH, HOTIipIIEHHS SKiCHUX MOKa3HUKIB Bpokaio. Brpatu Bpokaio
BiJl YPaKCHHSI POCIIMH PI3HUMH 30YJAHMKaMH XBOPOO MOXYTh mocsraTd 15-32 %, a B poku emidito-
TIHHOTO pO3BUTKY — 10 50 % [3]. YV 3B’sA3KY 3 IUM BUHUKA€E HEOOXIIHICTh MOIIYKY ¢(hEKTUBHUX METO-
IiB TOTIepeHKEHHS 3aXBOPIOBAHD COi Ta MiABUIIEHHS ii MPOXYKTHBHOCTI.

AHaJIi3 OCTAHHIX JOCTiTAKeHb 1 myOJikanii. AHami3 JiTepaTypHHUX IKEeper MOKa3ye, 0 OJTHUM 3
HaWBaXIUBIMUX (HaKTOPIB 3HIKCHHS BTPAT BPOXAI0 € 00poOKa HACIHHS MperapaTaMyu Uil 3aXUCTY
BiJ XBOPOO (MPOTpyHHUKAMH) 1 3aCTOCYBAaHHS MIKpOCHMOIOHTIB Ha OCHOBI Oakrtepiit Bradyrhizobium
Jjaponicum, MO CHPHUSIOTHh MiABUINECHHIO MPOIYyKTUBHOCTI coi [4, 5, 6]. [IpoBeaeHHs mepeamnociBHOL
IHOKYJISIIiT HaciHHSA Oynb00YKOBHME OaKTEepisIMH B Cy4acHOMY 3eMJIEPOOCTBI CTallo HEBIJT EMHUM
€JIEMEHTOM TEXHOJIOTIYHOTO Mpolecy BUpoOHHULTBa 3epHa. Dikcalis aTMOocepHOro a3oTy — 1e yHi-
KaJbHUH 0105I0Ti4HUI poriec 30araueHHs a30TOM IPYHTY. 3a ONTUMAILHIX YMOB 3aBISKU CUMO103Y 3
OynL009KOBHMHE OakTepisiMu pony Bradyrhizobium cos 3maTHa 3acBoroBatd 10 150- 200 kr/ra 6iono-
TiYHOTO a30Ty, 3a0e3neuyioun BiacHi moTpedu Ha 60-70 %, a TaKOX 3HAYHOIO MIPOI0 HAKOTTHMIYBaTH
noctyrHi popmu Gocdopy i Kamiro [2, 7]. [aTepec 10 MikpoOHUX TpenapaTiB 00yMOBICHUIA IIIe 1 3MIHOIO
iaXoQy A0 mMpoOJieMH BHPOIIYBaHHS O€3MEYHOI CUIbCHKOrOCIOAapChKOl MPOAYKLii Ta MOCTYIOBOT
TIepeopieHTAIlii arpOIPOMHUCIIOBOT0 KOMITIIEKCY Ha €KOJIOTIYHO OPIEHTOBAaHE 3eMJICKOPUCTYBaHHS [8].
Kpim Toro, Gionmoriuni mpemapatu COpHAIOTH MiIBUILEHHIO I'PYHTOBOI POAIOYOCTI, MPOXYKTHBHOCTI
KYJIETYPHUAX POCIHH Ta SIKOCTi BpOXaro, 3aXUINAIOTh iX BiJ (iTonaTroreHHoi MikOQJIOpH 1 IIKiAHUKIB,
JT03BOJISIIOTE 3HIDKYBATH HOPMHU BHECEHHS MiHEpAITHHUX JOOPHUB 1 IECTUITUIIB [7].

BcTanosneno, mo ¢yHrinmuam, 3axumandn 0000Bi pOCIMHH Bij (iTONATOTEHIB, IMiIBHIIYIOThH iX
MPOAYKTHBHICTh, OIHAK HPH LBbOMY 3HIDKYIOTH 4acTKy 010JI0Ti4HOTO a30Ty B ypoxkai Ha 22-70 %, a
1HOJII MOBHICTIO 1HIOYIOTH CUMOiOTHYHY a30Tdikcamito [9]. JocaimKkeHHs, IPOBEACHI 3 COE0, HYTOM,
TOPOXOM Ta iHIMIMMH 0000BHMH KyJIbTYpaMH, TOKa3ajH, [0 albTEPHATHBOIO (yHTimHmaM MakcuM,
Paxkcin, BitaBakc 200 @D st npurHideHHs QiTOMATOreHHUX MiKpOOPraHi3MiB IPYHTY MOXKYTh OyTH
npenapaTd Ha OCHOBI MiKpoopraHi3miB OiompoTektopHoi nii — bionmominma, Xeromik, ®itocmopus,
Pu3oman, ski He MalOTh HETATUBHOI Ai1 Ha PopMyBaHHS KOPEHEBUX OyIH00UYO0K [8].

AgnexceeB Ta iH. [10] cTBEpIKYIOTH, IO BUKOPUCTAHHS SIK MIPOTpyHHUKa npenapaty Makcum XL
035 FS, T.x.c. (1,0 1/1), sIKMid HAJIEKUTH A0 HAWOUIBII CyMiCHUX IpenapariB 3 OyIb004KOBUMH OaKTe-
piSIMH, Ta€ MOXJIUBICTH CTPUMYBATH PO3BUTOK MIKO31B Ha HACIHHI 1 3aXMCTUTH HOTO ITiJ 9ac Mpopoc-
TaHHS BiJl IPYHTOBHUX (iTOMATOTeHIB. 3aCTOCYBaHHS IIHOTO MPENapary He 3HIKYE aKTUBHOCTI CHMO10-
TUYHUX CUCTEM coi 3 OynbpOoukoBuMu OakTepisimu. 3a nanumu Jlucenko i Kipcanosa, npemapar ¢yH-
riuaaoi mii Makcum XL 035 FS npuraidyBaB KOpeHEBi THIUII, INTICHABIHHS HACIHHS, aCKOXITO3, IIep-
KOCIIOpo3 Ha piBHI 64-72 % [11].

[o3uTuBHI pe3ynbTaTh Ja€ BUKOPUCTaHHs 0i0JOTYHUX Nperaparis, MO MAlOTh O10KOHTPOJIIOI0Y BlIa-
ctuBocTi. Sk 3a3HauvaroTh KomeBcobkuii 1 JIsicka, 3acrocyBaHHs GionmoriyHux mpenapaTiB Mikocan-H i
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TpuxomepMmiH y TO€MHAHHI 3 KOMIDIEKCHUM I1HOKYJISTHTOM EKOBiTam 3a 0OpOOKM HACiHHS COl JTO3BOJISIE
3MEHIINTH PO3BHUTOK cenTopiosy B 1,9-2.4 pasu, ackoxitozy — Ha 13,6-36 %, nepoHocmiopo3y — Ha 13,0-
57,5 %, nigummty Macy 1000 3eprauH coi Ha 1,39-2,78 1, Bpokaiinicts — Ha 0,51-0,52 1/ra [12].

[HIII aBTOPH CTBEPKYIOTH, 110 00pOOKa HACiHHS COi OaKTepiAMU MO YHKIIOHAILHOT il 3MEH-
HIye TMOMHUPEHHS XBOpoO y mociBax KynbTypu Ha 40-60 %. PocnuHu coi 3 akTUBHUM a30T]iKCyBaIb-
HUM anapaToM MEHIIE YPaXYIOTbCS KOPEHEBUMH THWISMH, (y3apio3HUM i BEPTHLMIBO3HUM B'STHEH-
HSIM Ta 1HIITUMHU XBopoOamu [4].

MeTto10 poboTu OyJI0 BUBYCHHS BIUIMBY MIKpOOHHMX IIpernapaTiB Ta iX KOMOIHOBAHOTO 3aCTOCY-
BaHHS 3 QYHrIIUIOM Ha AWHAMIKY PO3BHTKY XBOPOO coi pi3HHX COPTIB y mepiof BereTamii Ta ii mpo-
JTyKTHBHICTD.

Marepiaa i MeToau aociaigskenb. Poboty BukonyBamu npotsrom 2013-2015 pp. Ha epxan-
HOMY mianpueMmcTBi IHcTuTyTy 3axucty pocnud HAAH «ExcnepumentansHa 6a3a (JI1 Eb) «Onex-
canpis» Binonepkiscbkoro paiiony KuiBcbkoi 0671 IpyHT — 4OpHO3eM MajioryMyCHUil 3 BMiCTOM
rymycy 2,6 %, pH - 5,8.

[lepenmociBHy 00poOKYy HaCiHHS COi NMPOBOAMIM MOHOIHOKYJISIHTOM Ta KOMIUICKCHUM iHOKY-
asHTOM. 711 IBOTO BUKOPUCTOBYBANU: MIKpOOHI mpenapatd PuzoGin (Bradyrhizobium japonicum
YKM B-6023) Ta KOMIUIEKCHMMA I1HOKYJISHT, IO CKjIamaBcs 3 Pu3obiny Tta ®ocdhobakTepury
(Bradyrhizobium japonicum YKM B-6023 + Bacillus megaterium YKM B-5724), cenexiiioHOBaHUX B
IacturyTti MikpoGionorii i Bipyconorii iM. JI.K. 3abonorHoro HAH Vkpainu. Tutp Giompemnapatis
cranous 10°—10" kn/m. [{ito MikpOoGHEX MperapaTiB MOPIBHIOBAIH 3 XiMiYHHM MPOTPyHHIKOM Ma-
keuM XL 035 FS (gnyoiokconin, 25 v/n + memanaxcun-M, 10 r/in). OqauM 3 BapiaHTiB Hocigy Oyi1o
TaKOX CHiJbHE 3acTocyBaHHs npenapaty Makcum XL 035 FS 3 6ionpenaparom Pru3o06in 3a mocmigos-
HOi 00pOOKM HAaCiHHS CMOYATKY XiMIYHUM, a MOTiM OioJloriuHUM npenapaToM. Hopmy BuTpat Ximiu-
HOTO IPOTPYHHUKA B IIHOMY BapiaHTi 3MeHITyBanu Ha 25 %.

Jocnign npoBoanIn Ha cOpTax col pi3HUX TEPMiHIB N03piBaHHA: Mexes (paHHbOCTUTIHI), Memi-
COH (cepeaHbpOpaHHii) i Mopasis (CepeTHbOCTHUIIIHN).

ITociB coi 3miiiCHIOBANIN CTICIAILHOIO CENEKITIHHOIO CIBATKOIO 3 po3paxyHKy 800 THC. poCIHH Ha
1 ra. Ilnoma gocmigHuX AUITHOK cTaHoBmWiIa 10 KB. M, TOBTOPHICTE — 4-pa3oBa. KiTbKicTh OyIH00490K
Ha KOPEHSAX POCIuH (TOOTO HOAYJIIOIYY aKTHBHICTh OaKTepiallbHUX NpenapariB) oOJIKOBYBald y
a3y 1BITIHHA cOi Ta y a3y yrBopeHHs 000iB. Y mepioj Bereralii coi BU3Ha4a X PO3BUTOK XBOPOO y
JMWHAMIII 1 BpOXKaWHICTh KYJBTYPH 32 3aralIbHONPHHHITUMHA MeToauKamu [ 13, 14].

CratuctiuHy 0OpOOKY pe3ynbTaTiB AOCHiIKEHb 3A1MCHIOBAIN 3TiIHO 3 KOMITIOTEPHOIO Mporpa-
MoI0 «Statgraphic».

OcCHOBHI pe3yJbTaTH A0CTiAXKeHb. [IpoBeneHi qocmimKeHHS TOKa3allH, o 00poOKa HACIHHS Mi-
KpOOHMMH TIpernapaTaMy MMO3UTHBHO BILTMBAjia HA PICT 1 PO3BUTOK POCIHMH cOi. Di310J0TIYHUH CcTaH
POCIMH y BapiaHTax, I¢ BUKOPUCTOBYBalIM OakTepiasibHI mpenapaTh, OyB Habarato KpamyM MopiBHSI-
HO 3 KOHTPOJIEM. POCITMHY MpeKkpacHO pO3BUBAIKCS MIPOTATOM yChOTO TIEPiOAy BereTarii, Oymu O1IbII
HOTYXHHMMH, MEHILIE YPaXXyBaJIUCh IaATOT€HAMH, MaJli IHTCHCUBHE 3€JICHE 3a0apBIICHHS.

Haii6inpm mommpenumu xBopobamu coi B mepiof Beretamnii Ha coprax Menes i Mopasisa Oynu
OakTepio3 y BuUIIsIAl OakTepiasibHOTO oOmiKy (30ymHuUK Pseudomonas syringae pv. glycinea
Coerper), HecnpaBxHs OOpOITHUCTa poca (mepoHoCcHopo3, 30yAHUK Peronospora manshurica
Sydow.) i anpTepHapio3 (30ymnuku Alternaria alternata (Fr.) Keisl., A. tenuis Nees, A. solani
(Ell. et Mart.), Ha copTi MenicoH — anbTepHapio3, NEpoOHOCIOPO3 Ta (y3apio3 y BUrisai ¢ysapio-
3HOTO B'SHeHHS (30ymHuUK Fusarium oxysporum Schecht.). HaiiMeHIAM pO3BHTKOM Ha cOpTax
Menes 1 MopaBist Ha KOHTPOJBHUX JISHKAX XapaKTepHU3yBaBCsS OaKTEPios3, SKUH CTAHOBHB BiJIIO-
BimHO 2,8-5,2 % T1a 5,5-11,4 %, a Ha copti Menicon — ¢y3apio3He B'sHeHHS — 2,2-3,2 %. Haii0i-
JTBIIAH PO3BUTOK Ha BCIX COpTax MaB ajJbTepHApPio3: Ha copTi Mexaes BiH ctaHoBUB 5,2-17.5 %,
Ha copTi Mopagis — 6,9-20,2 % Ta Bix 7,6 no 28,0 % Ha copti MemicoH. PO3BHUTOK IMepoOHOCTIOPO-
3y Ha coprax Menes, Mopasis i Mezgicon 3HaxoauBcs Ha piBHi 1,0-3,8 %, 3.,8-5,5 % 14,4-26,8 %
BigmoBigHO (Tabm. 1).

OOpo0Oka HACiHHSA MOCHIKYBAaHUMH TpermapaTaMyd MO3WTHBHO BIUIMHYJA HA 3HIDKCHHS ypa-
XKeHHs coi xBopoOamu. MikpoOHi mpenapaTtu eeKTUBHO KOHTPOIIOBAIN OaKkTepialibHI XBOPOOH:
PO3BHUTOK OaKTepio3y, HapHKIal, Ha copTi MopaBig OyB OifbII HiXK B 2 pa3u MEHIINM, HiXXK B KO-
HTpOi (puc. 1).
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Puc. 1. Po3BuTok 0akTepiosy coi copty MopaBisi Ha pi3HUX eTanax OHTOreHe3y.

[Ipu 11bOMy eheKTUBHICTH Al MIKpOOHHX mMpemapaTiB Bij OakTepiody coi Ha coprax Memes i
MopaBis cTaHOBHJIA B CEpEeIHBOMY IO ABOX mpemnaparax 44,3 1 64,5 % nporu 33,5 1 52,8 % 3a 006po0-
KM XIMIYHHAM TIpernapatoM (Tadi. 2).

Tabnuus 1 — IuHamika po3BHTKY XBOpo0 coi y BapiaHTax gociainy, %

. ®aza 1-3 cnp. JmcTKIB ®daza uBITIHHA daza popmyBanus 606iB
Bapianr 1* 2% 3+ 1 2+ 3+ 1* 2% 3+
KonTposs (6e3 06pobkn) 0 1,0 5,2 2,8 1,8 12,5 5,2 3,8 17,5
. KommnnexcHuit iHOKyNsSHT, 0 0.5 3.6 12 12 8.4 30 2.6 145
g [1,0w/r
S |Pu306in, 2,0 W't 0 0,4 3,6 1,6 1,4 8,6 3,2 2,5 11,6
& [Makcum XL 035 FS, 0,75 i/t
§ + PusoGin, 2.0 1/t 0 0,2 3,0 1,2 1,2 8,2 2,8 2,0 10,5
Maxkcum XL 035 FS, 1,0 i/t 0 0,4 3,4 1,8 1,2 8,9 3,6 2,5 12,6
HIP 5 - 0,12 1,3 0,6 0,2 2,4 1,2 1,0 2,4
Kontpous (6e3 06poOkH) 5,5 1,8 6,9 73 3,8 9,6 114 5,5 20,2
'E KoMrutekcHIIA iHOKYIISIHT, 2.0 0 40 2.8 22 6.5 42 2.6 145
2 11,0 w/T
g’ Puz006iu, 2,0 i1/t 2,0 0 4,0 2,6 1,8 6,0 4,0 2,5 12,2
Makcum XL 035 FS, 0,75 a/t
= 9 ’
£ |+ Pusobin, 2.0 1/t 2,0 0 3,8 2,1 1,8 6,4 3,8 2,2 12,5
© [Maxcum XL 035 FS, 1,0 i/t 2,4 0 4,0 3,6 2,2 6,6 472 2,6 12,8
HIP (s 0,6 0 2,15 0,7 1,1 2,3 1,7 1,9 3,2
4* 2% 3* 4% 2% 3* 4* 2% 3*
KonTposs (6e3 06pobkn) 2,2 4.4 7,6 2,8 8,4 12,6 3,2 26,8 28,0
= KoMrutekcHHIA iHOKYIISIHT, 0 2.8 40 0 37 40 0 9.2 14.6
S |1L,0a/T
g Puzo06iu, 2,0 1/t 0 2,6 4,6 0,6 4,2 4,6 0 12,4 14,2
Makcum XL 035 FS, 0,75 a/t
o , 0,
£ |+ Pusobin, 2,0 n/r 0 2,2 3,8 0 472 3,6 0,6 12,4 14,8
© |Makcam XL 035 FS, 1,0 w/t 0,2 2,4 4.4 0 3,6 4,6 1,2 13,8 12,2
HIP (s 0,02 0,8 1,4 0,02 2,3 1,2 0,05 3,1 3,6

*] — GakTepio3, *2 — MepoOHOCIOPO3, *3 — anbTepHapios, *4 — dy3apio3He B THEHHS

Haitamxua eekTHBHICT yCiX AOCHIIKyBaHUX MpenapariB Oyna Bif anpTepHapiosy coi. bakrepi-
aNbHI TIperapaTy 3HIWKYBAIU ypaKeHHs albTepHApio3oM Ha coprax Menes, MopaBis Ta MezicoH B
cepeaHboMy Ha 26,9-46,0 % (tabn. 2). EdQexkTuBHICTh OaKTepiaabHHUX MPENapariB II0A0 OIHIET 3 Hal-
ORI MOIIMPEHOT XBOPOOH — MEPOHOCTIOPO3Y — Ha JOCHIKYBAHUX COPTax 3HAXOIMIIACS B CEPEIHBO-
My Ha piBHi 47,9 %, a XIMIYHOTO MPOTPyHHUKA — Ha piBHI 49,5 %. Bucoky ehekTUBHICTh 3a0e31eUu-

99




Arpobionoris, 2’2016

s OaKTepialibHI MpenapaTH i Bix Gpy3apio3HOro B'IHEHHS COi, aje CTYIMiHb HOT0 PO3BUTKY OYB B IIiJI0-
My HEBUCOKHUH 1 BiI3HAYCHO JIUIIIC HA OJJHOMY COpTi — MemicoH.

Tabnuiyt 2 — EpexTuBHicTH MikpoOHIX MpenapariB Bix XBopoo coi, % (cepeqHe 3a Mepiol] CIOCTEPEKESHb)

EdextuBHicTh mii Big xBopob, %
Bapiant aIbTepHApios OakTepios [IEPOHOCIIOPO3 qgiag;;ie
Copt Menes
KonTposns (6e3 06podkn) - - - -
Kommnekchuii iHokynsHT, 1,0 1/1 26,9 47,8 38,3 -
Pu3006in, 2,0 /T 35,7 40,7 38,7 -
Makcum XL 035 FES, 0,75 a/t + Puzo6in, 2,0 n/t 38,7 51,5 46,7 -
Makcum XL 035 FS, 1,0 i1/t 30,7 33,5 423 -
Copt Mopasist
KonTposns (6e3 06podkn) - - - -
Kommnekchuii iHokynsHT, 1,0 1/1 38,9 63,8 474 -
Pu3o6in, 2,0 1/t 45,1 64,6 53,5 -
Maxcum XL 035 FS, 0,75 a/t + Puzo06in, 2,0 i/t 43,2 68,9 55,4 -
Makcum XL 035 FS, 1,0 i1/t 46,2 52,8 52,5 -
Copt Menicon

KonTposns (6e3 06podkn)

KommnekcHuit iHokystHT, 1,0 J1/T 45,3 - 52,7 100
Pu3o6in, 2,0 1/t 46,0 - 46,8 100
Makcum XL 035 FS, 0,75 a/t + Pu3zo6in, 2,0 i/t 46,1 - 51,2 90,6
Maxkcum XL 035 FS, 1,0 i1/t 47,1 - 53,0 70,5

Crizx 3a3Ha4MTH, 10 PO3BUTOK XBOPOO coi 32 BUKOpUCTaHHS XiMmiuHOro mpemnapaty Makcum XL
035 FS 0yB Ha piBHI OKa3HUKIB BapiaHTiB 3 010JOTYHIMH NpenapaTaMu. Haibinpm HU3bKUM PO3BHU-
TKOM TIPU IIbOMY XapaKTepU3yBaBCs MEPOHOCIIOPO3, a HaWBUIIMM — OakTepio3. EdekTuBHICTL mpera-
pary Ha JOCTIDKYBaHHX COPTax Bil MEPOHOCIIOPO3y Oyia Ha piBHI 47,6 %, Bin ansrepHapiosy — 44,6 %,
Oaktepiozy — Ha 43 % (tabn. 2). CninbHe 3acTocyBaHHs npenapatiB Makcum XL 035 FS i Puzo6in
TaKOX TMO3UTHUBHO BIUIMHYJIO Ha 3HIDKCHHS 3aXBOPIOBaHb coi. PO3BUTOK XBOpoO y IbOMY BapiaHTI
MPAKTHYHO Ha BCIX cOpTax OyB HMXKYHM, HIXK 3a OOPOOKH OKPEMO B3ATUMH Ipemnaparamu. HanOinbn
e(eKTHBHO 0OMEKYBaBCsl B IIbOMY BapiaHTi PO3BUTOK 0aKTepio3y Ta MepoHOCIOpo3y coi. bionoriuna
e(eKTHBHICTh KOMOIHOBAaHOTO 3aCTOCYBAaHHsI XiMI4HOTrO i 010JIOTIYHOTO MpemnapaTiB Big LUX XBOPOO
CTAaHOBWJIA B cepeaHboMy Ha coptax 60,2 Ta 51,1 %.

S BiZOMO, BEIMKY POJIb Y MiABUIIEHHI MPOIYKTUBHOCTI COi Bifirpae cuMOioTHYHA a30T(dikcaris.
[IpoBeneni nocmipkeHHs TOKaszalnd, LIO OakTepiajibHI Tpemapatd Ha OCHOBI Bradyrhizobium
Jjaponicum aKTUBHO CTUMYJIIOBAIM YTBOPEHHS OyJIHO0YOK Ha KOPEHSIX POCIHH. 3TiTHO 3 OTPUMAHUMH
JIAHUMH, KUTBKICTh OyJIB00YOK, IO YTBOPMIIMCS HA KOPEHSX POCIWH IIiJ] BINTUBOM OaKTepiaabHUX
npenapartis, Oyjia 3HaYHO BHLIOIO, HDK B iHIIMX BapiaHTax: B 4-5 pa3iB MOPIBHSHO 3 KOHTPOJIEM 1 B
2-2,5 pa3u MOPiBHSAHO 3 XIMIYHKMM IpernapaToM (Tadit. 3). BapTo BiAMITHTH, 1110 HOAYJISALIHHUN IPOIIEC
BiIOyBaBCs aKTHBHO B YCIX BapiaHTaX, Y TOMY YHCIII B KOHTPOJII, Jie OyI-00YKH YTBOPIOBAIHCH 3aBIIs-
K1 abopureHHUM pu300isiM. HalO1IbIn akTHBHO HOAYJIOIOUMI MPOILIEC Ha BCiX cOpTax coi MPOXOIuB
i BIMBoM mipenapatiB Puzo06in 1 Puzobin+®ocdobakrepus.

Tabmuns 3 — /lunamika yTBOpeHHs 0yJ1b0040K Ha KOPEHSAX €Ol 32 BUKOPUCTAHHS MiKpPOOHUX npenaparis

KinbkicTe 0ynp0040K Ha KOpeHsix coi, mr./poci., X+ S,

. Copt Mepnest Copt Mopasist Copt Menicon

Bapiant ¢a3a uBi- | daza hopmy- ¢asa ¢baza popmy- ¢aza dbaza popmy-

TiHHS BaHHsA 000iB | LBITIHHA | BaHHA 000iB |LBITIHHA| BaHHA 000iB
KonTposns (6e3 06podkn) 3+1 5+1 3+1 542 9+2 1382
KommnekcHuit inokysiaT, 1,0 /T 102 23+4 10+£2 24+4 2242 3343
Pu306in, 2,0 0/t 1243 1843 1343 2145 1742 3642
Maxcum XL 035 FS, 0,75 /'t + Puso- 1243 1942 1243 1943 16+3 3542

6in, 2,0 /T

Maxcum XL 035 FS, 1,0 /1 63 9+3 542 9+3 1043 1543
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Sk mokasaiy AOCHIKCHHS, 3HaYHO OljbIla KIIBKICTh OyJIb004Y0K yTBOpIOBajach y $hazy popmy-
BaHHs 000iB. [TopiBHSHO 13 (ha3010 UBITIHHSA, X KUTBKICTh 30iIbIIyBaNIaCh y 1l nepion B 1,5-2,3 pazu
3aJIe)KHO Bl BapiaHTa J0CII Iy, 1110, OYEBUIHO, BIIIrpalio BAXKIUBY POJIb Y POPMYBaHHI BPOKAO.

INepennocieHa 00poOKa HACiHHS OakTepialbHUMHU IperapaTaMy MO3WTUBHO BIUIMHYJIA HE TUIBKH Ha
CTaH 1 pO3BUTOK POCIIHH, ajie i Ha MiABMILEHHS X MPOAYKTHBHOCTI. Y IMX BapiaHTax 3a(iKcOBaHO OLIbIIY
KUTBKIiCTh 000IB Ha POCITUHI, 1X Macy, 10 3a0€3MeUnIIO B IJIOMY 3HAYHO BHIIMH YpOrKaii 3epHa.

Ha pi3Hux copTax coi Big3Havaau pi3Hy KiIbKICTh OO0IB Ha POCIIMHI, IO € OAHIEI0 3 010JOTTYHHX
ocobmuBocTel copty. Ha copti Menes ix HapaxoByBanu B cepeaapomy 19-32 Ha 1 pocnuHy, Ha COpTi
Mopasist — 29-42, Ha copti Menicon — 40-54 mwr./pociauny (tabin. 4). Y BapiaHTaX 3 BUKOPHCTaHHSAM
OakTepialbHUX IpernapaTiB KiIbKiCTh 0001B Ha pociuHi Oyia Ha 23-63 % Oijblla MOPIBHIHO 3 KOHT-
posiem. Maca 1000 HaciHWH Tako OyIra BHIIOIO y TOCITITHUX BapiaHTax.

Tabnuis 4 — [IpoAyKTUBHICTB coi Pi3HHX COPTIB 32 00POGKH HACIHHSI MiKpOGHHMH NpenapaTaMu

Kinekicts 606iB Maca VposkaitHicTs
Bapianr T./pociL., 1000 nacinuH,
X+ S, r /v 1/ra | % 10 KOHTPOJIIO
. KonTposs (6e3 06pobkn) 1943 101 247 2,5 -
g |KommuekcHui iHOKyJIStHT, 1,0 /T 3243 136 547 5,5 220,0
é’ Puzo06iw, 2,0 1/t 29+4 130 472 4,7 188,0
5 Makcum XL 035 ES, 0,75 n/1+Pu306in, 2,0 i/t 30+3,0 132 450 4,5 180,0
8 Makcum XL 035 FS, 1,0 i/t 2043 136 396 4,0 160,0
HIP 5 9,3 8,1
= |KonTposns (6e3 06poOku) 2943 153 379 3,8 -
E KowmmnekcHuit iHOKynsHT, 1,0 1/t 39+4 154 517 5,2 136,8
5] Pu306iun, 2,0 i/t 4243 155 562 5,6 147,4
% Makcum XL 035 ES, 0,75 n/1+Pu3o6in, 2,0 i/t 45+4,1 155 589 5,9 155,3
g |Makcum XL 035 FS, 1,0 n/t 3142 156 484 4.8 126,3
© [HIP 4 11,1 152
= |KonTpomns (6e3 06poOkn) 40+2 132 489 4,9 -
§ ~ |KoMmiekcHu#t iHOKYJISIHT, 1,0 11/T 49+3 158 579 5,8 118,4
5] 3‘ Pu306in, 2,0 1/t 4243 149 606 6,0 122,4
% § Maxkcum XL 035 FS, 0,75 a/1+Pu306in, 2,0 i/t 4544 146 589 5,9 120,4
&~ |Maxkcum XL 035 FS, 1,0 o/t 48+3 144 584 5,7 116,3
©  |HIP 4 15,6 21,7
= |KonTpous (6e3 06poOkn) 21£2 128 184 1,8 -
§ ~ |KoMmiekcHu#t iHOKYJISIHT, 1,0 /T 38+4 139 281 2,8 155,5
5] f‘; Puzo6in, 2,0 n/T 40+2 138 338 3.4 188,9
% § Maxkcum XL 035 FS, 0,75 a/1+Pu306in, 2,0 i/t 3942 136 276 2,8 155,5
&~ |Maxcum XL 035 FS, 1,0 /t 3243 133 249 2,5 138,9
©  [HIP s 12,2 16,4

VYposxkaiiHicTs coi BiIpi3HsUIach SIK MO BapiaHTax IOCTidy, Tak 1 mo copTax. HaitGinbury Bpokaii-
HICTh OTPUMAHO Ha copTi MemicoH. B mocmimHux BapiaHTax BOHA CTaHOBWIA 5,6-6,6 T/ra 14,9 T/ray
KOHTpoJi. BapTo BimMiTHTH, IO TaKWid ypokail oxepkano jumre y 2014 pori, sSkuif 3a MOTOTHAMUA
yMOBaMH OYB CHPHUSTIMBHMA Ui PO3BUTKY coi. Y 2015 pouwi, mo xapakTepu3yBaBcsi 3HAUHOIO MOCY-
X010, YpOsKai col OyB HH)KUMM 1 CTAHOBHMB Y KOHTpouIi Juiie 1,8 1/ra. [Ipore y BapiaHTax, 1¢ BUKOPH-
CTOBYBaJIX 00pOOKY HACiHHS JOCIIHKYBAaHUMH MperapaTaMy, yposkaidi OyB 3HAYHO BHUILIKM 1 CTAHOBHB
2,5-3,4 1/ra, mo B cepeaHboMy Ha 59 % Bullle, HIX Y KOHTpoI. Lle CBiqUUTS, 1110 TiJ BILTHBOM JOCITi-
JDKYBaHUX MpenapaTiB POCIUHU coi OyiM OUIbII CTIHKUME JO EKCTPEMAaJIbHUX MTOTOJHUX YMOB.

Ha copti Mopais 3aBusku o0poOKam IpernapaTaMyd BpOXKaWHICTh ckiagana 4,2-5,5 1/ra mpotu
3,8 T/ra B KOHTpOII, Ha copTi Menes — 4,0-5,5 Ta 2,5 1/ra BianmosinHo. B ninoMy yposxkaii coi y Bapian-
Tax 3 BUKOPHCTAHHSIM O10JIOTIYHUX TpemnapaTiB Ha copTax Mezes, Mopagis 1 Menicon OyB y cepen-
HBOMY Ha 96, 46 1 39 % OGiapIIEIM TOPIBHSIHO 3 KOHTPOJIEM 1 BiamoBigHOo Ha 36, 20 Ta 16 % mopiBHIHO
3 XIMIYHMM TPOTPYHHHUKOM (Tab. 4).

HaiiBumumii npupict yposkaio coi 3abesneunnu npenapaT Pu3o0in i floro komOiHOBaHe 3acToCy-
BauHs 3 ¢pyHTimuIoM Makcum XL 035 FS.

BucHoBkH. B pe3ynbrati nmpoBeneHUX AOCTIIKEHb BCTAHOBIICHO, III0 MEPEANOCiBHa 00poOKa coi
010JIOTIYHMMH TIpenapaTaMy MO3UTHBHO BIUIMHYJA HA PO3BHTOK POCIHH, 3HW)KEHHS iX ypakeHOCTi
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XBOpOOaMH Ta IMiIBHUINEHHS BpOXKalHOCTI. bakTepiaibHI mpermapaTi CIPHsUTH 3MEHIIICHHIO PO3BUTKY
anbTepHapio3y i MEepOHOCHOPO3y coi B MEpioj BereTalii Ha piBHI XIMIYHOTO MpOTpyHHHMKa Makcum
XL 035 FS, a edexktuBHICTD iX Bix 0akTepio3y coi Oyia Ha 8-10 % Buiioro.

Komb6inoBane 3actocyBanns npemnaparieB Makcum XL 035 FS 1 Pu3o0iH Takox MO3UTHBHO BILIH-
HYJIO Ha 3HIKEHHS 3aXBOPIOBaHb cOi. PO3BUTOK XBOpOO y IbOMY BapiaHTi MPaKTHYHO Ha BCiX COpPTax
OyB MEHIIMM, HIXK 32 OOpOOKM OKpeMo B3STHMH Npenaparamu. HaiOinbm edhekTHBHO 0OMexXyBaBCs
PO3BHUTOK 0aKkTepio3y Ta MEPOHOCIIOPO3Y COi.

JocmimkyBaHi COpTH €01 Pi3HOIO MipOI0 ypaXXyBaJIMCh XBOPOOAMH B TIEpio] BEreTaIii i 3Ha4HO Bi-
Jpi3HSIHNCA 3a BpoxaiiHicTio. HaliMeHIM po3BUTKOM XBOPOO 1 OibIIT HU3BKOIO BPOKAWHICTIO BiJIpi-
3HSBCS PaHHBOCTUTIIUN copT Memes. Bumuii po3BUTOK XBOpOO, a caMe IMepOHOCIIOPO3Y 1 allbTepHapi-
03y BUSBIICHO Ha copTax Mopasis i MeicoH, 1Mo HajaeXaTh A0 CepeaHbOPaHHIX Ta CePEIHBOCTUTIIHX
3a cTpoKamu Jo3piBaHHA. OfHAK 1 MPOAYKTHBHICTh IIMX COPTIB Oyiia 3HaYHO BUILIOO: Ha piBHI 3,8-5,9
14,9-6,0 T/ra 3a1e:KHO BiJl BapiaHTa TOCIITY.

O0poOKka HaCiHH BUCOKOS(EKTHBHUMU MperapaTaMy a30T(IKCyBalbHUX PU300ii CrpHsia aKTH-
BHOMY ()OPMYBaHHIO CHMOIOTHYHOTO anapaTy Ha KOPEHSX COi, IO B MiJCYMKY MO3UTHBHO BIUIMHYJIO
Ha ii BpoXaiHicTh. [IpakTHYHO Ha BCiX COpPTax HepeArnociBHA OakTepu3alis HACiHHS 3ale3meumnia
I BHUILEHHS CTIHKOCTI POCIIHH 10 (PITONATOrCHIB Ta CTa0lIbHE 301IBIICHHS YPOXKAKO.

Bucokuit 3aXuCHHIA 1 TOCTIOAAPCHKHUA €(DEeKT MOCiITaBcs TaKOXK MPH 3aCTOCYBaHHI KOMOIHOBaHOI
00poOKH 3 BUKOPUCTAHHSIM XiMIYHOTO MPOTPYHHHUKA CIIBHO 3 Oi010TiYHMM NpenapatoM Pu3o0iH.

Bce 11e BKasye Ha Te, 1110 00poOKa HACIHHS COi IIepeT MOCIBOM 3 BUKOPUCTAHHSAM 1HOKYJIAIT a30T-
(hiKCyBaJIbHUMHU Ta IHIIMMUA KOPUCHUMH OAKTEPisIMU, € BaXKJIUBUM CJIEMEHTOM Y TEXHOJIOTISIX BHPO-
LIyBaHHS COI.
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PaspuTne G6os1e3Heli M NPOAYKTHBHOCTL COM PAa3HBIX COPTOB NPH 00padoTKe ceMsiH MUKPOOHBIMH NpenapaTaMu

B.I1. Muxoaaescknii, B.I'. Cepruenxo, JI.B. Tutosa

YcraHoBiIeHO, 4T0 MUKpOOHBIE IpenapaTsl Ha OcHOBe Oaxrepuil Bradyrhizobium japonicum PU300MH M KOMIIEKCHBIH
HWHOKYJISTHT, COZIep KaIUi JOTIOJIHUTENbHO Oaktepuu Bacillus megaterium, 3HAYNTENBHO YITydIIaIH POCT U PAa3BUTHE pacTe-
HUH, CHIDKaIU 3200JIeBa€MOCTh PACTEHHH OCHOBHBIMHU OOJIC3HSAMH, CTUMYJIHPOBAIH 00pa30BaHHE KOPHEBHIX KIyOCHBKOB U
MOBBILIAIN YPOKANHOCTb COU.

D dexTuBHOCTS MUKPOOHBIX MpPENapaToB MPOTUB aJbTePHAPHO3a U IIEPOHOCIIOPO3a COM OblIa HA YPOBHE JEHCTBUS XH-
muueckoro npenapara Makcum XL 035 FS, a mpoTtus 6akrepuosa — B cpeaueM Ha 8-12 % Beine.

Bbnaronaps Gaxrepuzanuu ceMsH, ypoxail cou yBenuumics Ha coptax Menes, Mopasust 1 MenucoH B cpeqHeM Ha 96,
46 1 39 % 1o CpaBHEHUIO C KOHTPOJIEM.

BeIcOKuii 3amUTHBIA M XO3IHCTBEHHBIH 3()(EKT JOCTHUTANCS TaKXKe IPH IPUMEHEHUH KOMOMHUPOBAHHOH 00paboTKH ¢
HCTIOIb30BAHIEM XMMHUYECKOTO IPOTPABUTEIIS X OMOJIOTHIECKOTo Ipernapara Pu3o6un.

KitioueBsle ci10Ba: cost, copTa, MUKpOOHBIE IIpeTIaparThl, pa3BUTHe OoJe3HeH, popMHUpOBaHKE KITyOEHEKOB, IPOLYKTHBHOCTb.

Diseases development and productivity of soybean at the seeds treatment by microbial formulations

V. Mikolaievsky, V. Sergienko, L. Tytova

The results of studies of the microbial formulations effect on the diseases development during the growing season and
soya crop yield are presented. The work was carried out on three soybean cultivars of different ripening — Medea, Moravia
and Medison. Microbial formulations action was compared with the chemical fungicide Maxim XL 035 FS action.

It was found that the microbial formulations Rizobin based on bacteria Bradyrhizobium japonicum and complex formu-
lation also containing Bacillus megaterium bacteria significantly improved plant growth and development, reduced the mor-
bidity by major diseases, stimulated the formation of roots nodules and increased soybean yield.

The most common soybean diseases during the study were bacterial blight, early blight, downy mildew, Fusarium wilt.
Among the studied soybean cultivars the early ripening cultivar Medea was characterized by the smallest morbidity and the
middle-early cultivar Madison was characterized as the most morbidity.

The smallest development of bacteriosis was characterized the cultivar Medea (1,2-5,2 %) and Moravia (2,1-11,4 %) and
Fusarium affected on cultivar Madison (0,6-3,2 %). The biggest development of all ultivars had Alternaria — from 6.2 % on
the cultivar Moravia to 28.0 % on the cultivar Madison. Development of downy mildew on cultivars Medea, Moravia and
Madison was at 1,2-3,8 % 1,8-5,5 % and 3,2-26,8 %, respectively.

Microbial formulations most effectively controlled bacterial diseases of soybean. Their effectiveness against bacterial
blight, on sort Medea averaged 44.5 %, and the sort of Moravia - 64.5 %, which is by 11 % and 12 % higher than in the
processing of chemicals Maxim XL 035 FS.The lowest efficacy of all soybean varieties registered against Alternaria. The
effectiveness of microbial agents against Alternaria and downy mildew was at the action of chemicals. Less efficiency
provided a bacterial agents against Fusarium wilt, but the degree of its development was generally low and marked only by
cultivar Madison.

The combined use of of formulations Maxim XL 035 FS and Ryzobin also had a positive impact on reducing disease soybean.
The development of disease in this variant, almost on all cultivars was lower than when processing of individual components. The
most effective in this variant was the inhibition of soybean bacterial blight, and downy mildew development.

Bacterial formulations actively encouraged the nodules formation on soybean roots. Number of nodules using microbial
formulations was 4-5 times higher than in control. The highest number of nodules formed in phase formation of beans.The
most active formation of nodules on all cultivars of soybean proceeded under the influence of formulations Ryzobin and
Ryzobin + Fosfobakteryn.
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Presowing seeds treatment by bacterial formulations had a positive impact not only on the state and development of
plants, but also on improvement of their productivity. These variants registered more beans on the plant, their weight, which
provided a total significantly higher grain yield. The highest yield was obtained on the cultivar Madison, and the lowest — on
the cultivar Medea.

Thanks to the seeds bacterization the soybean yield was increased by Medea, Moravia and Madison by an average of
96 %, 46 % 1 39 % compared with the control.

The highest soybean yield was increased providing Rizobin and the combining use of formulations Maxim XL 035 FS
and Rizobin.

It was also found out that crops seeds treatment with biological and chemicals make the crops more resistant to stress
factors during the growing season.

Key words: soybean cultivars, microbial formulations, diseases development, formation of nodules, productivity.
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KHSA3IOK O.B., kana. ¢.-T. HayK
KHA3IOK P.A., marictpanT
Binnuyvxuti depoicasnuii nedacoeiynutl ynisepcumem

OCOBJIMBOCTI POCTY, PO3BUTKY TA IIPOAYKTUBHICTb KOPIAHJPY
NNOCIBHOTI'O 3AJIEZKHO B1J CTPOKIB CIBBA

JlocipkeHO BIUIMB CTPOKIB CIBOM COPTIB KOpiaHAPY IOCIBHOTO Ha JPYXHICTH CXOMIB Ta BU)KHUBAHHS POCIIHH; TPHBA-
Jicth heHoNOoriYHuX (a3 pocTy, pO3BUTKY Ta OIOMETPUYHI MOKA3HUKU POCIUH; (OPMYBAHHI MacH POCIHHHU Ta CTPYKTYPH
Bpokaro. BeranoBneHna edeKTHBHICTh paHHBOT CiBOM COPTIB KOpiaHapy (B MepLuiil Aekaji KBITHs), OCKUIBKU P LBOMY Bij-
MiueHi HaWBHUIII MOKA3HUKU CXOXKOCTI HACIHHS Ta BIKMBaHHs pociuH. I1i3Hi cTpoku ciBOM (TpeTst Aekana KBiTHS) CIIPUSITA
YTBOPEHHIO Ha POCIIHHI KOpiaHApy OiIBIIOI KiNBbKOCTI IUIOIB Ta HACIHHS, @ TAKOXK NPUCKOPEHHIO MPOXOKEHHs (eHOIIOTid-
HUX (a3 pocTy 1 pO3BHUTKY.

Koro4oBi c1oBa: KopiaHp, CTPOKH CiBOH, PICT i pO3BUTOK, (EHONOTIUHI (ha3H, COPTH, yPOsKaWHICTb.

IMocranoka npoodaemu. Kopianap nociBauii (Coriandrum satirent L.) — mtomoBa edipoouiiina
pociuHa 3 poaunu CenepoBux (Apiaceae) € OAHIEIO 3 HAMOUIBII MOIIUPEHUX KYJIbTYp Li€l rpynu B
VYxpaini [1]. Ilnoau (HacinHs) Kopianapy nociBHoro mictars 1,5-1,8 % edipHoi oii, IKy BUKOPHCTO-
BYIOTh y TapdyMepHii MTPOMHUCIOBOCTI JJIsi BUPOOHUIITBA 3alamHuX pedoBHH. KpiM TOrO, HaciHHS
i€l KyIbTYpH MICTHTH A0 24 % >xupHOi (HENEeTKOi) OJIii, IKYy BHKOPHCTOBYIOTH JJISI BUTOTOBJICHHS
MUJIa 1 B oJirpadivyHoMy BUPOOHHITBI [2].

CygacHuii piBeHb epipoHOCIiB HE 3a0e31edye MoTpeOn MPOMHUCIIOBOCTI [3] 1 ciocTepiraeTses 3Ha-
YHUK OeIIUT OPOAYKIIT Pi3HOOMUHUX KyabTyp [4, 6]. Bce e moB’s3aH0 3 HECTAOLIBHICTIO SIKOCTI
edipHoi omii, 10 3MyIIye BUKOPUCTOBYBATH ii CAHTETUYHI 3aMiHHHUKH [5].

OCKiNbKH iHTEpEC CIIOXKHUBAYIB 3pOCTAE 10 HATYpalIbHOI MpoayKuii [8], mocTae moTpeda mHUPOKOro
BIIPOBAPKCHHS KOPiaHIPY IOCIBHOTO, BJAcHE SK 1 IHIMUX €QipOooNiHHUX KYJIbTYp Y BHPOOHHIITBO.
Tomy icHye HEOOXiHICTh Y AOCIHiIKEHHI Ta OOIPYHTYBaHHI TEXHOJIOTi BUPOIyBaHHS, MiAOOP1 COPTiB
JUIE OTPUMAaHHSI BHCOKOTO BpOJKal0 HACiHHS KOpiaHAPY MOCIBHOTO B KOHKPETHHX TI'PYHTOBO-KJIiMa-
TUYHUX YMOBaX.

AHaJti3 ocTaHHIX AocaiTKeHb i myOJsikamiii. Ha choromHi mociBHa mIoma Imix KOpiaHapOM Y CBi-
Ti ctanoBUTh 300-320 Tuc./ra [7]. Lo crapoaaBHIO KyJIbTypy iHTCHCUBHO BUPOIIYIOTH B KpaiHax Ce-
peasemHoMop’si: €runti, Mapokko, @panuii, ITanii, a Takox Iuzii, [lakucrani [S]. B Ykpaini Haii0i-
JBITIE KOplaHAp BHUPOIIYIOTH B JlHimpomeTpoBchkiii, KuiBchkiii Ta CyMCBKiM 00JacTsAX, ¢ BpOXKaii-
HIiCTh HaciHHS nocsrae 15 w/ra. [IpoBoanThes cenekuiiina poOoTa 31 CTBOPEHHS COPTIB i€l KyJIBTYpH.

Kopianap nociBHHI XapaKTepHU3y€eThCS TPUBAIMM MEPiOIOM MPOPOCTAHHS HACIHHS 1 IIOCIBHUM PO-
CTOM Ha IMOYaTKy Bererarii. ToMy HE0OXiqHO MPOBECTH AOCIIHKEHHS OO BIUIMBY CTPOKIB CiBOM Ha
JIPYXKHICTh CXOiB, CHEPTil0 MIPOPOCTAHHS HACIHHS Ta BWKUBAHHS POCIWH ITi€] KyIbTYypH, TPUBAJICTh
(eHonorivaux a3z pocTy i po3BUTKY, POpPMyBaHHS MPOAYKTHBHOCTI COPTiB B KOHKPETHHX YMOBAax
BUPOILyBaHHS.

MeTa A0CTIIKEHh — BUBUEHHS CTPOKIB CiBOM COPTIB KOpiaHIPY IOCIBHOTO, SKi 3a0€3MeuyIoTh
MaKCHUMaJbHUH 30ip HaciHHA B yMoBax [lomims.

© Kusiziok O.B., Kusiziok P.A., 2016.
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Marepiaj i MeToauka gociimxents. Jocmimkenas mpopoauau B 2014-2015 pp. Ha HaBYAIBHO-
nocmigHux AinsHkax Hosoymmnbekoro TexHikymy I[lominbChKOro Aep:kaBHOIO arpapHO-TEXHIYHOTO
YHIBEPCHUTETY.

['pyHT DIITHKH — YOPHO3EM OINiI30JCHUHN CepeaHbOCYTMHKOBUI. OO0’ €KT JOCTiKEHh — COPTH
Kopianapy nociBHoro: Okcanit, Hekrap, Kapi6e. Hopma BuciBy cranosmia 20 kr/ra. JocmimkyBanu
TpH CTPOKH ciBOM — 5, 15 1 25 kBitHs. [loBTOpHICT AOCHiAY — yoTUpUpa3zoBa. OOIiKOBa TUTOLIA IS
HKU — 1 M%, 3aranpHa — 5 M°.

OcCHOBHI pe3yabTaTH I0CTiI:KeHHsl. BuponryBaHHsS KopiaHIpY MOCIBHOTO B HECTAOUTLHUX TEM-
MepaTypHUX YMOBax BECHSHOTO MEPiOAy MPU3BOAUTH A0 TPUBAIOTO NEpiogy MPOPOCTaHHS HACIHHS
(15-20 mHiB) Ta HEPIBHOMIPHOCTI cXOmiB. TOMY € Ba)XIMBUM BH3HAYHTH ONTHMAJIbHI CTPOKH HOTO Ci-
BOM, CIIpsIMOBaHi Ha 3pOCTaHHS €HEPTii MPOPOCTAHHS HACIHHS 1 IPYKHOCTI CXOIB.

PesynpTati mocnimkeHb CBig4aTh, MO CTPOKH CiBOM BIUIMBAJIM Ha CXOXKICTh HACIHHS KOpiaHApY
nociBHoro. Tak, HaliBUINA CXOXKICTh HACIHHA BifMideHa 3a ciBOu 15 kBiTHS copty Okcanit — 91,3 %
(Tabm. 1). 3a3HavyeHMI MPUHOM TEXHOJIOTII CIIPHUSB KPAIIOMy BI)KHBAHHIO POCIUH KOpiaHAPY MOCIBHO-
ro (85,4-93,7 %).

Tabmuis 1 — CxoxkicTh Ta BUKHBAHHA POCJMH KOPiaHAPY NOCIBHOIO 3a/1€2KHO BiJ CTPOKIB ciBOM, %

Copt
Crpox cisow, OxcaHit Hexkrap Kapibe
sata CXONKICTH BUKHBaHHs CXOKICTD BUKHBaHHs CXOKICTB BUXKMBaHHS
5.04 80,3 87,5 78,3 87,5 75,3 81,6
15.04 91,3 93,7 83,4 91,6 79,5 85,4
25.04 85,2 91,1 80,8 98,4 84,0 90,5

3a paHHBOTO CTPOKY CiBOM (5 KBiTHs) BiAMiueHUI HalIOBIINI TIepio]] MOSBH CXOAIB COPTiB Kopia-
Hapy nociBHoro (10 20 mHiB). HacTymHi cTpoku ciBOu (15 Ta 25 KBITHS) BU3HAYAINCH TIPHCKOPEHOIO
IOSIBOIO CXOMIB Ha 2-3 moOu (Tadir. 2).

B nepiox Bereranii kopiaHIpy MOCIBHOTO MPOBOAMIN (PEHOJIOTIUHI CHOCTEPEKEHHS 32 POCTOM 1
PO3BHUTKOM POCIIHH.

Tabmuis 2 — Bnuiue cTpokiB ciB0u Ha nmpoxomkenHs ¢penodas copTiB KOpiaHAPY MOCIBHOTO

Crpok HacTaHHs QeHodas (nid Bix ciBOn)
Copr Ctpok ciBou . . o -
T0sIBa CXOJIiB TIOBHI CXOH OyToHizamis IBITIHHA
5.04 15 19 61 69
OkcaHiT 15.04 13 15 52 57
25.04 11 13 48 54
5.04 13 17 68 72
Hexrap 15.04 12 14 62 61
25.04 10 12 56 57
5.04 20 24 64 74
Kapi6e 15.04 18 20 55 69
25.04 14 17 50 63

3a mepuIoro CTpoky ciBOM HaWAOBIIMH Mepiof 10 MOSBM MOBHUX CXOXiB (24 moOu) BigMiueHO y
copry kopiauapy Kapibe. Hactymai cTpoku ciBOu (y ApyTiid Ta TpeTiit Aekagax KBITHS) IPUBOIUIH 10
MPUCKOPEHHS [ILOTO TEPioAy.

Hacranns ¢penodas copris kopianapy. Hali0inbm kopoTki cTpoku HacTaHHs ¢a3u OyToHizamii Bi-
aMideHi y copty OkcaHiT 3a ciBOu 25 kBiTHS — 48 116, a HafigoBm y copty Kapibe 3a paHHBOi ciBOM —
68 ni6. Y copty Hekrap, He 3Bakatour Ha OUNIBII paHHIO MOSBY CXOJiB, 3@ BCIX CTPOKIB CiBOM MOYaTOK
OyToHI3alii BiAMiUEHO Mi3Hille HiX Y copTiB Kopianapy Oxkcanit ta Kapide (Ha 7-10 Ta 2-3 no0u Bia-
IOBIJIHO).

HaiimeH1a pi3HMIIS Y CTPOKax IBITIHHS BiIMiY€HA Y COPTiB Kopianapy Mix apyrum (15.04) i tpe-
TiM (25.04) cTpokamu ciBOm (3-4 mHi).

[HTEeHCHBHICTH pOCTY POCIMH KOpiaHApy 10 (a3u TiAKyBaHHS MOBUTBHA (2-3 cM 3a AeKamy), aiue
3HAYHO 30UTBIITYETHCS B MEPIoN Bia TUIKyBaHHA 1m0 OyToHizarii (6-8 cM) 1 0COOIWBO 10 MBITIHHSA
(8-10 c™ 3a mekamy) (Tadu. 3).
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Tabmurs 3 — JIiTHiii picT pociiun copTiB KopiaHapy mociBHOro 3aje:kHo Bix ¢ga3u pocty i po3BHTKY Ta crocody ciBon

Copr Crpoxk ciBOn : Pasa pocry i DOSBUTIY —

I'iJIKyBaHHS OyToHi3auis LBITiHHA

5.04 30,7+1,8 44,1£2.4 67,3+2,9

OxcaHit 15.04 27,5+1,2 36,0+2,1 53,8423
25.04 23,8+0,9 32,4£1,9 48,9+1,9

5.04 26,5+1,1 38,442,5 59,6+2,4

Hexrap 15.04 22,7+0,6 30,2+2,0 50,1+1,8
25.04 20,1+0,8 29,0+1,4 52,6+2,0

5.04 254+1,3 33,8423 53,1+1,9

KapiGe 15.04 19,6+0,8 26,5+1,7 56,7+2,6
25.04 15,9+0,5 22,5+1,2 48,2+1,5

Ilicns $a3um OBITIHHA PICT KOpiaHIAPY CHOBUIBHIOETRCS, IO 3a0e3Meuy€e PiBHOMIPHHM Mepepo3no-
I IOKMBHUX PEYOBHH 3 BETETATHBHOI YaCTHHU JI0 TeHepaThBHOI. Haifbinbima BucoTa fioro pocinux
BiJIMiUeHa 3a CTPOKY ciBOM 5 KBiTHS copTy Okcanit — 67,3 cM.

B nporeci pocty 1 po3BUTKY KOpiaHApPY MOCIBHOTO CHOCTEPIraeThesl TEHASHIIS MO0 POCTY MacH
POCIMH Ta OKpeMuX i1 4acTuH (cTe0el, TUCTKIB, CYIIBITh, TUIOIB), 3MiHa CIIBBITHOIIICHHS HA[36MHUX
oprasiB. Tak, y a3y OyToHi3alii yacTka JUCTKIB copTy OKkcaHiT ckianana (49 %) Bia 3arajabHOi MacH
POCMHY 32 paHHBOI CiBOH, a Y (a3y II0IOYTBOPEHHS LI MOKa3HUK HaWOIIBIIN 3a CiBOM KOpiaHAPY
15 xBitHs (47 %) (Tabn. 4). [IpoTriiexkHa TSHAEHIIA CIIOCTEpIragach B 3MiHI MPUPOCTY Macu cTeOel,
sIKI HECYTh IeHepaTHBHI opranu. Y dasy Oyronizaiii ix Maca Oyma HaiOuIbmOK (63 %) 3a CTPOKY
ciBOM Kopianzapy 15 kBiTHS, a 3a MI0A0YTBOPeHHs (43 %) 3a paHHBOI CiBOH.

Tabmut 4 — IlunaMika HAPOCTAHHS TA CHiBBiIHOIIEHHS YaCTHH HA3eMHOI MacH Kopianapy mociBHoro copty Oxcanit
3aJ1€2KHO BijJl CTPOKIB ciBOM

Crpoxku ciBbu
YacTtrHa Ha3eMHOI MacH 5.04 15.04 25.04
r | % r | % r | %
da3za GyToHizaril
3arajibHa Maca pOCIMHU 8,1+0,5 100 7,5+0,4 100 6,9+0,2 100
Hazemna yactrHa 6,7+0,3 82 7,1£0,3 94 4,7+0,1 67
B T.4. JINCTKU 3,440,1 49 2,620,8 37 1,7+0,06 38
crebia 3,3+0,2 51 3,940,2 63 2,940,1 62
®dasa 1BITIHHS

3arajibHa Maca poOCIMHU 9,7+0,5 100 9,3+0,4 100 8,7+0,3 100
Haszemua wactuna 8,2+0,3 84 6,5+0,3 69 6,1+0,2 81
B T.4. JINCTKU 4,240,1 50 3,620,1 51 3,0+0,08 46
crebia 3,440,1 39 2,8+0,1 39 2,24+0,09 48

CYILBITTS 1,1+0,06 11 1,0+0,08 10 0,8+0,04 6

®da3za mIo10yTBOpPEHHs

3arajibHa Maca pOCIMHU 19,2+0,7 100 19,6+1,5 100 18,9+1,3 100
Hazemna yactruna 12,4+0,4 65 13,4+0,8 67 12,1+0,4 63
B T.Y. JUCTKHA 5,1+0,3 39 6,5+0,3 47 5,94+0,2 31
crebia 5,620,5 43 5,5+0,1 39 5,1+0,07 29
IO 2,7+0,06 18 2,4+0,08 14 2,1+0,03 16

VY a3y mnoaoyTBOpeHHS 3pOocTalia 3arajbHa Maca OJHI€l POCIMHM KopiaHapy. YacTka mioaiB po-
cMHU OyI1a HaHOLIBIIOKO 33 paHHBOT ciBOU — 18 %.
[IpoayKTHBHICTE € OCHOBHHMM ITOKAa3HHUKOM, II[0 XapaKTEpPH3y€e TOCIOJAPCHKY IIIHHICTH COPTY.

HaiiGinpin cripuaTivei yMOBH 1j1s1 GOpMyBaHHS HACIHHEBOI MPOIYKTHBHOCTI KopiaHapy copty Okca-
HIT CTBOPIOIOTBCS 3a CTPOKY CiB6U 5 kBiTHS — 109 /Mm%, copry Hekrtap — 3a cTpoky ciB6u 15 KBiTHS
(103 F/MZ), copty Kapibe — 3a ctpoky ciBou 25 xBiTHs (94 F/Mz) (Tabm. 5).

Ta6muus 5 — IpoAYKTHBHICTH COPTIB KOPIAHAPY MOCIBHOIO 321€/KHO Bil CTPOKIB ciBGH, /M’

Copr Ctpok ciBoH
5.04 15.04 25.04
OKcaHiT 1094+4,8 96+3,4 90+2,9
Hekrap 94+3,0 103+4,1 85+3.,0
Kapibe 81+3,4 87+3,1 94439
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BucHoBku. 3a paHHROTO CTPOKY CiBOM (5 KBITHS) BiIMiueHWH HAHAOBIINN TEPioj OSBH CXOMIB
copTiB KopiaHapy mociBHOro (no 20 nHiB). HactymHi cTpoku ciBOu (15 Ta 25 KBiTHS) Bif3HAYAINCH
MIPUCKOPEHOIO MOSBOIO CXOIIB Ha 2-3 H00wH.

[HTEeHCHBHICTE POCTY KOpiaHApPY OCOOIMBO 301UTBIIYEThCS Bix (a3u OyToHi3amii g0 nBiTiHHA. Haii-
01Ty BUCOTY POCIHH BiMIYalOTh 3a CTPOKY ciBOM 5 KBiTHA copTy OkcaHiT — 67,3 cM.

VY ¢azy mionoyTBOpeHHs 3pocTaiia 3arajbHa Maca pociuH. YacTka IMIoAiB POCIMHU KOpiaHAPY
Oyma HaiOUTBITOO 3a paHHKOT ciBOHM — 18 %.

Jst popMyBaHHS BUCOKOI HACIHHEBOI MTPOIYKTUBHOCTI COPTH KOPiaHAPY IMOCIBHOTO MOTPEOYIOTh
pi3HUX cTpoKiB ciBOM: OkcaHiT — 5 kBiTHs, HexTap — 15 xBiTHs, KapiGe — 25 kBiTHSL.
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Oco0eHHOCTH PoCcTa, pa3BUTHS U MPOU3BOIUTEIHLHOCTH KOPHAH/IPA MOCEBHOT0 B 3aBUCHMOCTH OT CPOKOB ceBa

A. B. Kusiziok, P. A. Kusiziok

HccnenoBaHo BIMSIHUE CPOKOB CeBa COPTOB KOPHAH/pa MOCEBHOTO Ha APY)KHOCTh BCXOAOB M BBDKMBAHUE PACTCHHIA,
MPOJOJDKUTEIBHOCTh (peHONOorHYecKix (a3 pocta M pa3BUTHS, OMOMETPUYECKHMX MOKasaresield pacteHus; GopMmupoBaHue
JIUCTOBOIO ammapara U CTPYKTYpbl yposkas. YcraHoBieHa d(QEKTHBHOCTh PaHHEro IoceBa COPTOB KOpHaHapa (B MepBOi
JIeKaJie arpes), TaKk KaK MPH 3TOM HAOJIOMAIOTCS HanOoJiee BRICOKUE MTOKA3aTelId BCXOKECTH CEMSH M BEDKHBAHUS pacTe-
Huil. bonee mo3mHMe Cpoku ceBa (TPEThs IeKaaa anpes) CriocoOCTBOBAIM 00pa30BaHUIO HA PACTCHUH KOPUAH/pa OOIBIIOTO
KOJINYECTBA IIOJIOB U CEMSIH, a TAKXKE YCKOPCHHUIO MPOX0KICHUS (PEHOIOTHIeCKUX (a3 pocTa U pa3BUTHSI.

KawueBsble ciioBa: KopuaHp, CPOKU CEBa, POCT U pa3BUTHE, heHoToTHIecKue (asbl, COpTa, yPOKAHHOCTD.

Pecularities of growth, development and productivity of coriander seed depending of sowing time

0. Kniazyuk, R. Kniazyuk

The cultivation of coriander sativum result in longer period of seed sprouting (15 — 20 days) and uneven germination in
unstable temperature conditions in spring. It is therefore important to determine the optimal time of sowing that increases the
energy of seeds sprouting and their simultaneous germination.

The sowing time affected the germination of coriander seed and the highest results has been marked on 15 April of
Oksanit variety — 91,3 %. These technological techniques contributed to a better survival of coriander plants (85,4 — 93,7 %).
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The results of the study show that the sowing time had an influence on sprouting ability of coriander plants. The longest
period of sprouting of seed (to 20 days) has been marked at the early sowing time (5 April) and the accelerated sprouting of
seeds in the 2 — 3 day has been marked at the following sowing time (15 and 25 April).

During the vegetation of coriander sativum phenological observation of plant growth and development was done.

It has been established that the longest period before the appearance of full shoots (24 days) was observed in the variety
of coriander Caribe at the first sowing time. The following sowing time (in the second and third decade of April) accelerated
the phenological stage of coriander varieties. The shortest period of budding was observed in variety Oksanit that had been
planted on 25 April — 48 days and the longest period of variety Caribe was 68 days under the early sowing timeThere was
noted later beginning of the phase of budding of variety Nectar than the varieties Oksanit and Caribe (7 — 10 and 2 — 3 days,
respectively) despite an earlier sprouting. The smallest difference in the flowering time was observed in varieties of coriander
between the second (15.04) and the third (25.04) sowing time (4 — 3 days).

The intensity of plant growth of coriander before the phase of stalkforming was slow (2 — 3 cm per decade), but it signif-
icantly increased during the period after stalkforming (6 — 8 cm) and especially before flowering (8 — 10 cm per decade).

The linear growth of coriander sativum slowed down after flowering phase that ensured uniform redistribution of nutri-
tive material from vegetative to henerative parts. The greatest height of plant was observed at sowing time on 5 April for
variety Oksanit — 67.3 cm.

has been marked The trend of general growth and individual parts growth (stems, leaves, inflorescence, fruits) was ob-
served during coriander sativum growth and development that changed the value of the aerial parts of plant.

It has been stated that in the budding phase of variety Oksanit, the leaf of leaves was 49 % of the total mass of the plants at the
early sowing time, while in the phase of fruit formation that rate had maximum value at sowing time on 15 April (47 %). The oppo-
site tendency was observed in the change of mass gain stems that carry generative organs. In the budding phase, their mass was the
highest (63 %) at sowing time on 15 April and in the phase of fruitformation was 43 % at the early sowing time.

In the phase of fruitformation the total mass of the plants grew. The proportion of fruit on plants was the highest under
the early sowing time — 18 %.

Productivity of fruits (seeds) is the basic measure of the economic value of the variety. The most favorable condition for
the formation of seed production of coriander variety Oksanit is created under the sowing time on 5 April — 109 g/m?, Nectar
— 109 g/m” (15 April), Caribe — 94 g/m* (25 April).

Key words: coriander, sowing, growth and development, phenological phases, varieties, yield.
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MAKYX SLI1., kaua. c.-T. HayK
Tncmumym bioenepeemuunux Kyaomyp i yyKposux 0ypsxia

3AXO/1 MEXAHIYHOI'O 3AXHUCTY IIOCIBIB
MICKAHTYCY I'l'AHTCBKOI'O BLIJI BYP'SIHIB

Bennunna HakonmuueHHs Macu Oyp’siHIB y MOCIBaX MiCKaHTYCY TiraHTCHKOTO B Pe3yJIbTaTi MPOBEICHHS Pi3HHX CHCTEM
MEXaHIYHOTO 3aXHCTy OyJjia 3HIDKEHa HEOJHAKOBO. 3aCTOCYBAHHSI CUCTEMH MDKPSIHHMX KyJIbTHBALifl 3HIKYBAJIO BEIHYHHY
(dopmyBanHS Macu Oyp’siHIB y 4 pa3u, cHCTEMa MDKpSIHIX OOpOHYBaHb CiTIaCTUMHU OopoHaMu — y 4,5 pasiB, cucreMa 1moc-
JJIOBHUX 3pi3yBaHb CXOIIB y MIXKPSISX 3HIDKYBalla Macy y 6,2 pa3u MOPIBHSHO 3 BEJIMYHHOI MaKCHMaJIbHOTO HAKOIHYCH-
H — 2636 r/M”. 3acTOCYBAaHHS MEXaHiYHHX IPUIOMIB KOHTPOIIOBAHHS CXOJIB Oyp’SHIB Y IOCIBAX MiCKAHTYCY TiraHTCHKOIO
MEePIIOro POKy BereTallii 3a CBOEYACHOTO 1 CUCTEMHOI'O iX 3aCTOCYBaHHS € NOCTaTHHO e(heKTUBHMM. 3 ypaxyBaHHIM 30epe-
JKSHHsI CXO/iB Oyp’sHIB y 3aXMCHUX 30HAX PSJAKIB, 3HIDKCHHS YHCEIBHOCTI IUKOT POCIMHHOCTI cTaHoBwiIO Bix 77,8 % (cuc-
TeMa MOCIOBHUX MDKPSITHUX KyJIbTHBaLil) 10 83,5 % (cucTeMa moCiIOBHUX MKPSIHUX 3pi3yBaHb).

KurouoBi ciioBa: Oyp'siH, MEXaHIYHUH 3aXHCT, MiCKaHTYC, MDKPSAHHNA 00pOOITOK.

ITocTanoBka mpo6JieMu. BUKopucTaHHs Ul TIOCIBIB MiCKaHTYCY TITaHTCHKOTO K O10CHEPTeTHY-
HOI KyJbTYpU MapTiHAIBHUX 3eMeJb HE 3aBXKAM J03BOJISIE 3aCTOCOBYBATU TepOilMay Ui YCHIIIHOTO
3axucTy Bif Oyp'aHiB. Taki mOCiBM MOXYTh OyTH pO3MillleHI HA CETITEOHUX TEPUTOPIAX, OIUIBKO 10
BOJIOWM 1 T.J., 1€ 3aCTOCYBaHHS IrepOiuIiB 0OMekeHe a00 MMOBHICTIO 3a00pOHCHE.

AHAJI3 ocTaHHIX T0cTiIKeHb i myOaikamiii. biooridHO0 0COONMBICTIO POCIIMH MICKAaHTYCY € JTOB-
rui niepion mosiBu cxoiB (25-30 1i0) Ta MOBUIBHUI PIiCT 1 pO3BUTOK Yy TEpIii MONOBHHI BereTawii. Bigmo-
BIJTHO TIOBUIPHMI TIOYATKOBHM PICT MICKAaHTYCy CYTTEBO 3HIDKYE HOTO 3MaTHICTh O KOHKYpPEHINi 3
Oyp’stHamu. KpiMm Toro, HU3bKa IIUIBHICTH CAIIHHS 3aIHINAE BEJUKY KUTBKICTh HE3aITOBHEHHUX IPOCTOPIB,
Ha SIKMX MOXKYThb pocTH Oyp'stau [7]. B mporeci nmocagku pu3oM MiCKaHTYCy MU MOPYILIYEMO IapH IPYHTY,
THM CaMHUM CHPHSIOYM TPOPOCTaHHIO HACiHHS Oyp’siHiB. Takok HU3bKA IIUIBHICTH CaJiHHS POCIIHMH 3aJTH-
I1a€ BENTUKY TDIONTY JJIs1 aKTHBHOTO POCTy Oyp’ stHIB. L{imKoM 3p0o3yMmisio, 1110 Ha paHHIX eTarax MOJIOII ma-

© Makyx SLIL, 2016.
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POCTKH MICKAHTYCY JIETKO IPUTHIUYIOThCs Oyp’stHamu [1, 2, 3, 6]. HaiiOibliy KOHKYpeHIIito Oyp’siHiB Bi-
JIMiYat0Th MPOTSATOM TIEPIIIOrO POKY 1 YaCTKOBO Ha JAPYTHii pik [3, 4, 5, 9].

Tomy, MeTOK TOCTiIzKeHHS OYJI0 BUBYCHHS MOXKJIMBOCTEH BUKOPHCTAHHSA MEXaHIYHMX PUHOMIB
3aXHCTY MOCIBIB MICKaHTYCY MEPIIIOro POKY BeTeTallii Bix Oyp'sHiB.

Martepiaa Ta MeTOAMKA JOCHiIKeHb. 3 METOI0 3MEHILICHHS HETaTHBHOTO aHTPOIMHOTO THUCKY Ha
JOBKUUISA Y TIpOLeci BUPOLIYBAaHHS MOCIBiB O10CHEPreTHYHUX KYJIbTYp, Y TOMY YHCHi 1 MICKaHTYCy
TiraHTChKOTO, y 2012-2016 pp. Oyia mpoBeaeHa crucTeMa MOJIOBUX JTOCTIKEHD MO0 MOMITHBOCTEH
BUKOPHCTaHHS MEXaHIYHHMX IMPUHOMIB 3aXHMCTY MOCIBIB MEPILIOTr0 POKY BereTailii Big Oyp'sHiB. Ha Bcix
BapiaHTax OOCHiLy Yy Ipyry AeKaxy KBITHS MPOBOIMIN MEPEANOCIBHY KyJIbTHBaLilo. Pusomu Buca-
JUKYBAIIH PSAAKAMH 3 MDKPSIIIMEA TTAPHHOI 70 cM.

Jiis 301HCHEHHS 3aXKMCTy MOCIBiB MICKAHTYCY TIFAHTCHKOIO Bij Oyp'sHiB Oyj0 mepeadadeHo mpo-
BEJCHHSI CHCTEMH TMOCTiJOBHUX OOPOOITKIB MUKPSAAb IPYHTOOOPOOHMMH 3HAPSAIIMHU: JanaMu Kyilb-
TUBaTopa (Bap. 2), ciruactumu OopoHamu (Bap. 3), IPOBEACHHS 3pi3yBaHHS HAJA3EMHUX YaCTHH CXOJIB
Oyp'sHiB OLIsI MOBEPXHI IPYHTY BpyuHy (Bap. 4). OOpoOITKM MIKPSAb MPOBOAMIN ITOCIIIOBHO TPH
pasu 3 inrepBanamu 15 1i6. [lepmuii 00poOITOK BUKOHYBAIX Ha MMOYATKY APYroi AeKaau TPaBHS, KOIX
cxonu OifbIIOCTI BUIIB Oyp'ssHIB (GOpMyBaiu BiA CiM'siI0oNb A0 4-X JUCTKIB 1 Manu BUCOTY Bif 1 mo
5 cM. 3acrocoByBayid HaBicHU# KyibTHBaTop KPH-4,2 rmuOuna poGotu namu 6—8 cM, HaBiCHI THY4KI
IPSILT ciTYacTUX OOpIH.

Bennunna 3axucHUX 30H psaka Oyja BCTaHOBIIEHA 3 ypaxyBaHHSAM crneuu¢ikd 6iojorii pociauH
KYJIBTYpH 1 CTAaHOBIJIA IO 12 ¢M 3 KOXXKHOTO OOKY OCi psKa. 3arayibHa IMHUPHUHA 3aXUCHOI 30HH PSIKIB
cranoBmiIa 24 cM, a6o 17 % mmomi momnst. O6miku Oyp’ siHIB B TOCiBaX MICKAHTYCY TITaHTCHKOTO 31IiHC-
HIOBAJTU TIEpe]] TOYATKOM MPOBEICHHSI MUKPSAIHUX 0OPOOITKIB 1 Micias BUKOHAHHS OCTAaHHBOTO MPOXO-
Jly Ha MoCTiiiHO 3adikcoBanmMX pamkax posmipom 1,25x0,20=0,25 m’, siki HaKIamamK y 4-X MicIsX [0
JiaroHaji KOKHOTO BapianTa. Bumosuii ckiaa Oyp’ sHIB BU3HAYAIIN 32 IOTIOMOTOO TOBITHUKIB [8].

OcHoBHi pe3yabTaTn AocaiTKeHHsl. CXOOM 3UMYIOUHX 1 paHHIX SpHUX Oyp'sHiB, M0 TPagULiHHO
NPUCYTHI Ha TUIOLI, YCHIIIHO OyJM 3HUILEHI NMepeanociBHOIO KyJbTHBaLi€. Bognouac Big apyroi
JeKay KBiTHS 0 APYroi AeKaay TPaBHS MPOPOCIO B cepeaHboMy Bix 51,3 mo 53,6 mr./M° Oyp’ sHiB
(Tabm. 1).

Tabmuns 1 — EdpexkTHBHICTB 32CTOCYBAHHSI CHCTEM MEeXaHIYHOI0 3aXUCTY NOCIBiB MicKaHTYycCy riraHTcbKoOro Bix 0yp's-
HiB y 2012-2016 pp.

Bapiantu gociigy
1 (koHTpOJIB) 2 3 4
. = . > . > . >

A DYPE x| 2= |83 22| g |82 gz| g B2 gz ¢

Q= O & Q= O & 5 Q= O = 5 Q= O = 5

g H g =| S H g =| o g H g =l & g H g =| &

= 8 = 8 = = S = = 8 =

=) =) =] B
Jlo6oma Gina 5,2 6,1 4,6 0,8 83 6,1 0,8 87 5,3 0,3 94
[{upuns 3Buvaiina 3,8 7.4 4,1 0,6 85 2,9 0,3 90 6,1 0,3 95
[TiBusiue mpoco 5,3 6,6 6,3 1,8 71 5,0 0,9 82 4,6 0,5 89
Muiiiii cusuit 42 18,9 3,1 0,7 77 42 0,8 81 3,9 0,6 85
lipuak Oepe3KOBUI. 3,1 6,2 4,6 0,9 80 3,0 0,5 83 2,7 0,4 85
lipyak noveuyiHu 4,5 7,3 5,0 0,9 82 4,2 0,6 86 4,8 0,5 90
TanabaH MoJILOBHIA 3,8 4,1 2,2 0,3 86 3,5 0,5 86 43 0,4 91
®dianka moyLoBa 1,1 3,8 1,3 0,2 85 0,8 0,1 88 1,4 0,1 93
PyTka nikapchka 3,2 4,7 3,5 0,7 80 3,3 0,6 82 2,6 0,4 85
[ligMapeHHUK YK 2,1 3,1 1,9 0,2 89 2,8 0,4 86 2,0 0,2 90
lipunns nmompoBa 3,4 5,9 4,3 0,8 81 2,7 0,5 82 4,0 0,6 85
[Macnin yopHuit 1,3 5,6 2,4 0,5 79 1,8 0,1 92 0,9 0,1 89
Cropui 3BH4aiHui 1,2 5,1 1,1 0,2 82 2,1 0,4 81 1,6 0,2 87
Kykounuis Gina 1,1 2,2 0,7 0,2 71 1,3 0,3 77 1,4 0,3 79
OCOT JKOBTHIt 1,5 3,6 1,1 0,5 54 2,0 1,0 50 0,8 0,4 50
Ocot poxeBuit 2,2 4,4 0,9 0,4 56 1,6 0,9 44 1,2 0,6 50
THini Buau 6,6 8,1 42 0,8 81 5,3 1,1 79 5,6 0,9 84
Bceworo 53,6 103,1 51,3 10,5 77,8 52,6 9,8 79,7 53,2 6,8 83,6
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VY cTpykTypi Oyp'ssHiB HaWOIIBITY MUTOMY YacTKy Ha KOHTPOJIHLHOMY BapiaHTI Malld Taki BUIM:
no6oxaa 6ina — 9,7 %, niBHsue npoco — 9,9 %, ripuak noueuyitauit — 8,4 % Ta iHmIi.

IIpoxix KyJbTHBAaTOPHHX JIall (Bap. 2) 3a0e3leduyBaB IHTCHCHBHE IMEPEMIIICHHS 9acTOK IPYHTY 1
fioro mepeminryBanHs. MexaHiuHa i CTPUTIOBHIHUX JIAll 3A1MCHIOBAJIa YaCTKOBE 3pi3yBaHHS, YaCTKO-
BE BUPUBAHHSA MOJIOIHMX POCIHH Oyp'sHiB y MiKpsaansax. OOmiku piBHSI e)eKTUBHOCTI 3aXUCHOI Iii B
pe3yabTaTi MPOBEACHHS MDKPSAAHUX KyJIbTHBALIN MOCIBIB MiCKaHTYCY TiraHTCHKOTO BUSIBHIIU BHCOKY
PE3YNBTATHBHICTL TAKOTO arpoOTEXHIYHOTO MpHHOMY. 3HIDKCHHS KUIBKOCTI Oyp'sHIB 3 ypaxyBaHHSIM
HOSIBU HOBHUX X CXOJIB IIPOTArOM HEPioly KyJIbTUBALIH CTAHOBUJIO B CEPEIHBOMY 32 POKHU IPOBEIEH-
Hs pochigxenb 77,8 %. Cepen BuaiB Oyp'siHiB, 1110 OyIU NPUCYTHI Ha MOCIBax KyJIbTYpH, HAWOUTBIINI
PiBEHb 3HIKEHHS YHCEIBHOCTI OYB 3a(hiKCOBaHMI: y POCIUH IiMapeHHHKA 4inkoro — 89 %, Tanabda-
HY TIOJTEOBOTO — 86 %, mupuIli 3Bu4aitHoi — 85 %, ¢ianku monsoBoi — 85 %, moboau 6110l — 83 % Ta
1HIIIKUX BH/IB.

3acTocyBaHHS CUCTEMH MDKPSIHUX KYJIBTUBALIH y MOCIBaX MiCKAHTYCY TiraHTCBKOTO KpiM mepe-
Bar MO0 3aXHCTY MOCIBIB Bij Oyp’ sSTHIB BUSBHIIO 1 TICBHI HETATHUBHI SKOCTI. [IpoXix J1am KyJIbTHBATO-
pa, 0COONMBO Mix Yac BUKOHAHHA OCTAHHIX OOpPOOITKIB IPYHTY, MPU3BOJUTH 0 YACTKOBOTO IOIIKO-
JOKEHHSI HOBUX TPHUIATKOBUX KOPEHIB POCIUH KyJIbTypH. Taki MOMIKOKEHHS SIK MPaBUIO HE Oyin
KPUTUYHUMHM JUISI BUKMBAHHS MOJIOAMX POCJIMH KyJIbTYpH, IPOTE 1HAYKYBalIM y HUX HeOaxkaHi JUC-
CTpECH, IO MPOSBISUINCH y 3aTPUMII MPOIIECIB POCTY 1 PO3BUTKY HAI3EMHHX YAaCTHUH MOPIBHSHO i3
nociBamMu e Takux oOpoOiTKiB He mpoBoAWIH. [1Jisi moBHOT peadiniTamii pOCIUH Bi MEXaHIYHHUX MO-
IIKOKeHb He0OX1aHO OyIo Big 67 mo 12—14 ai6 Bereranii. HacTynHuMm HeraTuBHUM e()EKTOM BHKO-
HaHHSA MUKPSTHUX KYJBTHBAIM Y MMOCIBaxX MICKAHTYCY TiraHTCHKOTO 32 YMOB HOPMAJIBHOTO 3BOJIO-
JKEHHsI BEPXHBOT'O LIapy IPYHTY OyJIO0 CIIPUSAHHS MOSBI HOBOI XBUIII CXOAIB Oyp’sIHIB B pe3yJbTaTi BH-
HOCY Ha MOBEPXHIO OUTBII TTMOOKHX MIApiB IPYHTY 3 HACIHHAM. SIKIIO MiCIisi BUKOHAHHS MEPIINX JBOX
MTOCITIIOBHUX MUKDSITHUX KYJIBTHBAIlIN HOBI CXOW Oyp’ sSTHIB IMOTAaJIH ITiJT HACTYITHI MEXaHI9Hi 00po-
OITKH BEpXHBOTO IIApy IPYHTY 1 OyJIM 3HUILEH], TO OB Mi3HI iX cxoau (Micist TPETHOr0 MIKPSIITHOTO
00po0bITKY) 3aNMIIATUCh YCHIIIHO BET€TYBAaTH A0 KiHIIA TEIJIOTO IEPioAy pOKY.

Ha mociBax mepiroro poky BereTarlii MiCKaHTYCY TITaHTCHKOTO (Ha MIJITHKAaX BapiaHTa 3) 3aXUCT
Bix Oyp’sIHIB 3MIMCHIOBAIM 3a JTIOMTOMOTOI0 HABICHUX ciTdyacTuX OOpiH. SIK BiZoMO, THYYKI, 3 HAOIpHHUX
€JIEMEHTIB TPAiIL CITIACTHX OOPiH AO3BOJIAIOTH HAMOLIBII MMOBHO KOMIIOBATH MiKpOpeibed MOBEpXHi
MoJIsI, @ TPYHTOOOPOOHI €IEMEHTH AYyXKe SKICHO PO3IMYIIYIOTh, MEPEMIITYIOTh 1 MPOUICYIOTh YaCTKH
IPYHTY 3 MiHIMaJIbHUM IX BEPTHKAIbHUM MepeMimryBanHsaM. CitdacTi 60poHM HaiOUIbIn e)EeKTHBHO
JiI0Th Ha pocIuHM Oyp’siHIB BiJ (a3u iX MPOPOCTKIB 10 GopMmyBaHHS 4-X TUCTKIB. Pocnuuu, mo BUii-
TN 3 IOBEHIJIBHOTO €Tally OHTOTEHE3y B iMaTypHUH HaOyBalOTh iCTOTHOI CTIHKOCTI A0 il IpyHT000-
POOHHX €IEMEHTIB CiT9acTUX OOpiH.

CepenHiii piBeHb €EKTUBHOCTI il TICISA TPHOX IOCIHITOBHUX OOPOHYBaHb MIKPSIh CITYACTUMH
6opoHamu OyB cTabLIBHO BUCOKHM. 3HIDKEHHS YHCEIBHOCTI Oyp’ HIB 32 pOKH JOCIIKEHb OCATaI0 B
cepenabpoMy 79,7 %, abo TIPOSBISIIO TEHICHIIIIO TICPEBHUINCHHS PiBHS poOOTH KyibTHBaTOpa Ha 1,9 %.
Haif0inpIm 9y TAMBUMHA 10 BIUIMBY IPYHTOOOPOOHMX €IEMEHTIB CITYACTHUX OOPIH Y MUKPSIISX BUSBH-
JIUCHh CXOJIU: TACNIIHY YOPHOTO, 3HIKEHHS IX YHCEIBbHOCTI 0y10 92 %, mupurli 3arayToi (3BU4aifHo1) —
90 %, dianku nmonpoBoi — 88 %, n1060au 6inoi — 87 %, ripyaka nmoyeyyiHoro, Tasabany MOJIbOBOTO,
MiIMapeHHNKA JimKoro — 86 % Ta iHITuX.

B pesynbrari BUKOHaHHS TPhOX MOCIIAOBHHUX 3pi3yBaHb pociuH Oyp aHiB y (azax 2—4-X TUCTKiB
CyMapHe 3HIDKEHHS iX YMCEeNBHOCTI Y POKH MPOBEACHHS A0CimKeHb qocsraino 83,6 %. Cepen cucreMm
MEXaHIYHOT'O 3aXUCTy IOCIBIB Bif Oyp’ sSHIB CHCTeMa ITOCTIIOBHUX 3pi3yBaHb (MOXIJIMBO 1 3pHUBaHb)
0e3 mepeMinryBaHHS TIOBEPXHEBOTO Iapy IPYHTY 1 CTUMYJIIOBAHHS ITOSBH HOBHX CXOJIB BUSBUJIACH
HaO1IbII e()eKTHBHOIO.

TakuM YHHOM, MPOBEACHHS CUCTEMH IMTOCTITOBHUX 00pOOITKIB MIKPSIH Y ITOCIBaX MiCKaHTYCY Ti-
TaHTCHKOTO 3a0e3MedyBaio HaAIHHUIN 3aXUCT Bix Oyp’sHIB IPOTATOM TPHUBAJIOTO Tepioay (Bif mepIroi
JeKaau TpaBHS 10 Opyroi Aekaaw 4depBHs). B HacTymHi mepioan Bererarii Ha MOciBax 3ajHILATOCh
JOCTaTHRO HEOCBOEHHMX POCIMHAMH KyJIbTYPH BUIBHHMX €KOJIOTIYHHX Hilll, SKi 3aiiMaly HOBI CXOAU
Oyp’sHiB. IHTEHCHBHICTH TIOSIBM HOBHX CXOIIB Oyp’SHIB y MIKPSAIISX 32 pOKaMH MPOBEICHHS OCITi-
JUKEHB ICTOTHO KOJIMBAJIach i 3ajiekalia y Mepily 4epry BiJl HasSBHOCTI BOJIOTH y BEpXHBOMY LIapi Ipy-
HTY Ta IHTEHCHBHOCTI MEPEMilIyBaHHS BEPXHBOTO APy IPYHTY MiJ] 4ac MPOBEIEHHS CUCTEM IOIepe-
TTHIX MDKPSITHAX 00pOOITKIB.
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HenomikoM BCix cHCTEM MEXaHIYHOTO 3aXMCTY IOCIBIB MICKAaTyCy TiraHTChKOIO Bif Oyp’siHIB €
HEMOKJIMBICTh 3a0€3MeUeHHsS KOHTPOJIIOBAaHHS HEeOaKaHUX CXOIB y 30HI psnakiB. BuOpana mis mpo-
BEJICHHS JTOCIIIDKCHDb IIMPHUHA 3aXUCHOI 30HU y MPaKTHYHIA POOOTI HE MOXKe OyTH 3MEHIIICHA Yepe3
HEOE3MEeKy PealbHOrO MOIIKOKEHHS MOJIOAUX POCIHH KylbTypu. CXxoau Oyp’sHIB y 3aXHCHIN 30HI
PSAKIB, IO CTAHOBUTH OJM3bKO 17 % TUIONI MOCIBIB MPAKTUYHO 3aIMIIAIOTHCS HEKOHTpOJboBaHi. Ha
cxonu Oyp’siHiB, y MEpIIy Yepry OJAHOPIYHUX SAPHUX BHUIIB: J1000aM 01101, IUpPHULI 3arHyTO1, Tpoca MiB-
HSYOT0, MHUIIIO CH30T0, ripyaka 0epe3Komoai0HOro Ta iHIIKMX BXKE Ha IOBEHUILHOMY €Talll iX OHTOre-
He3y MOYMHAIOTH MPOSBISATH BIUIMB POCIUHH-CYCIJIM, Y TEpINy Yepry MiCKaHTyCy TiraHtchkoro. Ha-
BiTh Ha MOYATKY IEPIIOr0 POKY BEreTallii, mciis Nocagku KOPEHEeBUI KyJIbTYPH, TaKi POCIUHU MalOTh
P mepeBar Haja pOCIMHAMM OJHOPIYHHMX BHUIIB Oyp’sHiB. [Iporiecu pocTy i pO3BUTKY POCIIMH MicKa-
HTYCY TIraHTCHKOTI'O, SIK 0aratopidyHOro BUAY, 0a3yrOThCS Ha HAsSBHOCTI Ha CTapTi BereTailii iCTOTHHX
3araciB TIACTUYHUX PEYOBUH, CUCTEMH OPYHBOK Ha 0araTOpiYHMX KOPEHEBHUIIAX, K1 3/IaTHI IIBHIIKO
POCTH 1 PO3BHBATHCh y MPUIATKOBI KOPEHi, HAJ3€MH1 IIarOHU 1 MOTY>KH1 JIUCTKH. Taki pociIvHYU IBUA-
KO 1 HaIIiTHO OCBOIOIOTH JKUTTEBUH MPOCTIP HA TOJIi 1 3aIIOBHIOIOTH HAsSBHI BUTbHI €KOJIOTIYHI HIllIl, Y
nepury uepry 6e3nocepesnso 0ins cedbe, TOOTO y 3aXHCHiHM 30HI psakiB. CXoau Ha3BaHUX BUIIIE OIHO-
piYHMX TUMOBHUX Oyp’sIHIB Pi3HUX BUIB 3aTHI O iIHTEHCHBHOTO POCTY i PO3BUTKY, MPOTE YCHIIIHO
KOHKYpYBaTH 3a (haKTOpH JKUTTA 3 OaraTopidHMMu (OpMaMu TpaB’ THUCTHX POCIUH iM CkiagHo. Ha
MMOYATKy BereTallil F0BEHIIbHI POCIHMHK OYp sHIB III¢ HE MalOTh 3HAYHUX 3aIlaciB INTACTUYHUX PEUOBUH
(3amacu eHgocnepMy HAaCiHWHM BUKOPHCTaHI Ha (OPMyBaHHS IEPBUHHUX KOPEHIB 1 MEPIINX JTUCTKIB),
TOMY POCTOBI IPOIECH Ha IOBEHIJIBHOMY Ta iIMAaTYpHOMY e€Tanax OHTOTEHe3y Y HUX TOCTYIAIOThCS 3a
IHTCHCHBHICTIO POCIMHAM-0araTopiuHuKaM. BiAmoBiqHO HAaBITH MOJIOI POCIHHM KYJIBTYDPH, IO PO3-
BUBAIOTHCS 13 TOCAKEHUX KOPEHEBUI, € TMOTYXHUMH KOHKYPEHTaMH Uil OJHOPIYHUX BHIIB
Oyp’ siHIB y 3aXMCHUX 30HAX PSIKIB.

YMoBHU BereTarlii pociuH Oyp’ siHiB HaHO1IbII IIOBHO MPOSIBIISIMCH Y TAKOMY 1HTEIPOBAaHOMY ITOKa-
3HUKY SIK 3[JaTHICTh (opMyBaTH Macy. Ha minsHKax mociBiB MiCKaHTYCy TiranTcbkoro (Bap. 1), ae 3a-
XOMIB 3aXHUCTY POCIMH KyJIBTYPH HE MPOBOIWIN 1 Oyp’sTHU MOTJIM BUTBHO BET€TyBaTH J0 4Yacy MpoOBe-
JeHHs 00JIIKiB MacH, BOHU ()OpMyBalli MaKCHUMAaJIbHI 11 TOKa3HUKHU. B cepemHbOMY 3a POKH IIPOBEICH-
HS JOCIIDKEHB KiITBKICTh Oyp’ stHiB craHoBmia 103,1 /M (muB. Tabm. 1), maca — 2636 r/M° Bigmo-
Bi/[HO. 3 HMX HANGINBIIY YACTKY Y CTPYKTYpi Macu Oyp’sHiB popMyBanu: no6oxna 6ina — 382 r/m’, a6o
14,6 %, nacnin dopHuii — 316 /M, a6o 12,1 %, IITUPHILS 3arHyTa (3BUYaiiHa) — 273 /Mm%, a6o 10,4 %,
0COT poskeBuit — 261 /v?, a6o 10 %, npoco miBasTIe — 210 /M°, 260 8 %, Ta i BUIM (Tabm. 2).

Tabnuis 2 — Bniiue cucTeM MeXaHiYHOI0 3aXMCTY NOCiBiB MiCKaHTYCY MraHTCHKOr0 Ha BeJIMYHHY HAKONMYEHHSI MaCH
6yp'snis, r/m’ y 2012-2016 pp.

o BapianTtu gocminy

Bunu Oyp'sHiB 1 5 3 2
JloGoza Gina 382 76 47 46
lupurs 3arnyTa 273 56 39 52
[TiBHsT9e Ipoco 210 52 38 38
Mumiii cu3uit 164 96 42 41
Iipyak 6epe3koBUAHUI 136 37 35 15
lipyak noueuyiHuii 111 38 28 9
Tanaban nonsoBuit 35 14 21 3
dianka moapoBa 36 10 8 2
Pytka mikapchka 42 9 5 4
ITinMapeHHUK YinKuit 78 11 6 2
[ipunis mospoBa 141 35 30 11
[Tacin yopHUi 316 95 94 125
Crnopuu 3BuyaiiHui 64 10 9 12
Kykonuist 6ina 74 13 11 7
OcoT >x0BTHI 113 34 76 21
OcoT poxeBuit 261 42 83 18
Tumni Buau 180 23 12 16

Bceboro 2616 651 584 422

Ha minsakax BapianTa 2, 10 341HCHIOBAIA CUCTEMH MOCIIOBHUX MUKPSIHUX KyJIbTHBAIIHM, HABITh
3 ypaxyBaHHsIM Oyp’sHIB Y 3aXUCHUX 30HAX PSAJKIB, iX Maca 3a pOKH IPOBEACHHS OCIiIKEHb CTaHO-
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BIJIA B cepeaHboMy 651 r/M?, aGo Gyia MEHIIOIO 3a BETHYMHY MACH Ha IiISHKAX 3a0yp’ SHEHOTO KOH-
Tpomo y 4 pasu. Haiibineiry yactky y ¢opmyBaHHI Macu Oyp’siHIB y MDKPAIAAX 1 3aXHUCHUX 30HAX
PAAKIB (hOPMYBaJIM POCIUHM: MUIIII0 cu3oro —14,7 %, naciabony dopHoro — 14,6 %, 106014 Ginoi —
11,7 %, mupwuri 3arayroi — 8,6 %, npoca niBHI4OTO — 8,0 %. IHIII BUaW Oyp’ SHIB CKIAMAIA MCHIITI
YACTKU 3arajbHOi MacH HAJ3EMHHX YaCTUH IUKUX POCIHH Y IMOCIBaX.

3acTocyBaHHS JJIs 3aXHMCTY TOCIBIB MiCKaHTYCY TiraHTCBKOTO CHCTEMH ITOCIIIJJOBHUX MIKPSITHUX
OOpOHYBaHb HABICHUMH CITYAaCTUMH OOpPOHAMH TIPOSBIISUIO CBiMf BIWMB SK Ha HAsSBHICTH POCIHH
Oyp’sHiB, TaK 1 Ha 1X 31aTHICTh (OPMYBATH CBOIO Macy IPOTATOM BereTaliiHOro nepioay. BennuuHa
HAKOIMYCHHs Macy Oyp’sIHiB Ha JiISHKAX MOCIBIB BapiaHTa 3 CTAHOBHIIA B CEPEAHBOMY 584 r/M°, TOO-
TO Oy7a OJIM3BKOIO IO TTOKA3HUKIB Ha MOIIEpPeIHbOMY BapiaHTi gocaiAiB. Cepen BUIiB Oyp’ siHIB Hait0i-
JBITY YaCTKy MacH KpiM 3raJlaHuX BHUIIE Y BapiaHTI 2 CTAHOBWJIM KOPEHEMApPOCTKOBI BHIM: OCOT PO-
JKeBUH — 83 F/MZ, abo 14,2 %, ocot XOBTUH — 76 F/Mz, a60 13,0 %, mo Bka3ye Ha HU3BKY e()EKTUB-
HICTB Aii ciTyacTuX OOPiH Ha PO3ETKM HAa3BaHUX BUIB Oyp’ sHIB.

Baroma gacTka poClIMH IMacah,0HY YOPHOTO MOXKe OYTH MOsICHEHA HE CKUIBKU CTIHKICTIO HOTO CXO0-
JIiB 110 1ii OOPOHYBaHHSI, CKUIBKM OCOOJIMBOCTSIMH Oi0JIOTIi 1 34aTHOCTI PO3MOYMHATH BETETAII0 Ha-
BiTh Y JIpYTill IOJIOBHHI BEreTaliifHOro nepioay, KOJIu NpOBeIeHHS OOPOHYBaHb BXKE 3aKiHUHIIOCH.

Ha ninsHKax MoCiBiB MiCKaHTYCY TIraHTCHKOTO, i€ TTPOBOIMIA CHCTEMH TOCTiIOBHHUX 3pi3yBaHb
cxofiB 6yp’sHiB (BapianT 4), BeIMYHHA HAKOIMYCHHS MacH Oyp’sHiB craHoBmia 422 r/m°, abo Gyma
HalimMeHIor B pocmigax. Cepen BuiB Oyp’ siHIB HaiOiIbIlIa YaCTKa Macu HajeKana JBOJOJbHUM BH-
JlaM: TIUPHUIIl 3aTHYTOi, 10001 015101, MacIbs0HY YOPHOTO. Y TEPEeBaKHIM OLIBIIOCTI 1€ POCIHHHU IO
pO3MOYaIy CBOIO BETETAIliIO ITiCIIS 3aBEpIICHHS MEepioay HAHECEHHS cxoaaM Oyp’ sSHIB MOCIITOBHUX
MEXaHIYHUX CTPECIB B pe3yJbTaTi 3pi3yBaHb iX HaJ3eMHHX YacTWH. BinbiicTs pocnun Oyp’sHIB, 110
BTPATWIM B PE3yJIbTATi IMOCIIJOBHUX 3pi3yBaHb CBOI HAJ3¢MHI YaCTUHU Bigmupanu. HeBennka ix gac-
THHA TICIIS TPUBAINX JHUC-CTPECIB BIKUBAJIA, MIPOTE 3AJUIIANIKNCH 32 GOpMOIO TabiTyCy BiIHOBICHUX
Ha/I3eMHHUX YacTUH HEOTeHIYHMMH (KapiukoBuMHu). [losBa HOBHX cxoziB Oyp’siHIB Ha AUISHKAX IMOCi-
BiB, JIe¢ TIPOBOJAMJIM CUCTEMH MOCTIJOBHUX 3pi3yBaHb 1 HE MepeMillyBald BepXHid map IpyHTY, Oyna
HaMEHIIIOI0 TIOPIBHSHO 3 IHMUMHU BapianTamu. Came Taka OCOONHMBICTH MPOIECIB 3a0yp’ SHEHHS €
OJIHOIO 3 MPUYUH (OPMYBaHHS HAHMEHIIOT BEIMYMHHN HAKOIIMYECHHS Macu Oyp’ SHIB Ha IOCIBax MicKa-
HTYCY TiraHTCHKOTO BapiaHTa 4.

BucHOBKH. 3aCTOCYBaHHS MEXaHIYHUX MIPUHOMIB KOHTPOIIOBAHHS CXOIB Oyp’sSHIB y ITOCiBax Mi-
CKaHTYCy TIraHTCHKOTO TEPIIIOTO POKY BETETAIlil 32 CBOEYACHOTO 1 CHCTEMHOTO iX 3aCTOCYBaHHS € JI0-
CTaTHBO €PEKTUBHUM. 3 ypaxyBaHHSIM 30€peXeHHs CXOiB Oyp sHIB y 3aXUCHHUX 30HaX PAIKiB, 3HU-
JKEHHSI YUCETBHOCTI JAWKOI POCIMHHOCTI CTaHOBWIO Bif 77,8 % (cucTeMa MOCHiZOBHHX MIKPSIIHUX
KyJIbTHBAIlN) 10 83,5 % (crcTeMa MOCIiIOBHUX MIKPSIHUX 3pi3yBaHb).
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Mepsl MexaHH4eCKOH 3aIUTHI MOCEBOB MHCKAHTYCA THTAHTCKOI0 OT COPHSIKOB

SL.II. Makyx

BennunHa HaKOTUIEHUSI MAaCcChl COPHSAKOB B IIOCEBAX MUCKAHTYCa TUTAHTCKOTO B PE3yNbTaTe MPOBEICHUS PA3IMYHbIX CH-
CTEM MEXaHHYECKOW 3aIuThl OblIa CHIDKEHa Mo pasHomy. IIpuMeHeHHe cHCTEMBI MEXTYPSIHBIX KyJIbTUBALUHA CHIKAIO
BEIIMYUHY (OPMUPOBAHHMS MAcChl COPHSAKOB B 4 pa3a, cHCTEMa MEXIYpSIHbIX OOPOHOBaHWH CETYaTBIMU OOpOHAMH —
B 4,5 pa3, cucTemMa IocCIe0BaTeNIbHBIX CPE3bIBAHUH BCXOMOB B MEXIYPSAAbIX CHIDKala Maccy B 6,2 pasa 10 CpaBHEHHIO C
BE/IMUMHOI MAKCHMANBHOTO HAKOIUIEHHS — 2636 r/M”. [IpHMeHeH e MEeXaHHUECKHIX IIPHEMOB KOHTPOII BCXOIOB COPHAKOB B
[I0CEeBaX MHUCKAHTYCa FMTAaHTCKOTO IIEPBOTO T0/ja BEreTaluy NP CBOEBPEMEHHOM U CHCTEMHOM X NPHUMEHEHUH €CTh J0CTa-
TO4YHO 3 PekTHBHBIM. C y4eTOM COXpaHEHHSI BCXOIOB COPHIKOB B 3aIIUTHBIX 30HAX PS/IKOB, CHIDKEHHE YUCICHHOCTH AUKON
pacTuTenbHOCTH cocTaBisuo oT 77,8 % (cucreMa HOCIENOBATENbHBIX MEXAYPSAAHBIX KyiabTUBaluid) 10 83,5 % (cucrtema
MOCJIEIOBATENbHBIX MEKAYPSITHBIX CPE3aHuUi).

KnroueBble c10Ba: COpHIKH, MEXaHUUECKast 3alUTa, MUCKAaHTYC, MEXXAYpsiIHas 00paboTKa.

Mechanical weed control practices for Miscanthus x giganteus

Ya. Makukh

The goal of the research was to investigate the possibilities of mechanical weed control practices in one-year-old mis-
canthus plantations. For this purpose, a system of consecutive cultivations using cultivator KPH-4.2 to a depth of 6-8 cm
(treatment 2), chain harrow (treatment 3), and manual cutting of aerial parts of the weeds at the surface (treatment 4) were
carried out. Cultivation between rows was carried consecutively three times at intervals of 15 days. The first cultivation was
carried out after 10th May at the stage of weeds development cotyledon to the four-leaf stage and had a height of 1 to 5 cm.

On the average of the years of research, the number of weeds in the control treatment was 103.1 per m” and weight
2636 g per m”. Of these, the largest share in the structure of weed mass had goosefoot (382 g/m?, 14.6 %), green amaranth
(273 g/m?, 10.4 %, black nightshade (316 g/m? 12.1 %), sow thistle (261 g/m?, 10 %), and barnyard grass (210 g/m?, 8 %).

Cultivator razors (treatment 2) provided intensive displacement and mixing of the soil. The decrease in the number of
weeds taking into account emergence of their new sprouts during the cultivation period over the years of research averaged
77.8 %. Of the weed species emerged in the miscanthus sowings, the highest level of killing was recorded in following
weeds: catchweed 89 % field pennycress 86 %, green amaranth 85 %, field violet 85 %, goosefoot 83 %, and other species.

Chain harrows are the most efficient when applied in the cotyledon stage to four-leaf stage. The average level of weed-
killing efficiency action after three consecutive harrowing with chain harrow had high repeatability. Decrease in the number
of weeds over the years of research reached an average of 79.7 %. The most susceptible to the harrowing with chain harrow
were sprouts of black nightshade (92 % killed), green amaranth (90 %), field violets (88 %), goosefoot (87 %), persicaria
maculosa, field pennycress, catchweed (86 %), and others.

Of the applied mechanical weed control practices, the most efficient was consecutive cutting without mixing of the sur-
face layer of soil and the stimulating emergence of new sprouts. The number of weeds decreased on the average by 83.6 %.
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The value of the weed mass in miscanthus sowings as affected by various mechanical practices was not the same. Inter-
row cultivation decreased weed mass of weeds 4 fold, chane harrow 4.5 fold, and consecutive cutting 6.2 fold as compared
with the maximum value of 2636 g/m”.

Thus, the system of successive soil treatments in miscanthus sowings ensured reliable weed control over a long period
(from early May to the mid-June). In the following periods, there were available ecological niches occupied by new sprouts
of weeds. The intensity of germination of new weeds varied greatly by year of research and depended primarily on the avail-
able moisture in the upper soil layer and intensity of mixing topsoil during the previous tillage operations.

Key words: Weeds, mechanical weed control, miscanthus, inter-row tillage.
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Hayionanenuii denoponoeiunuii napx «Cogpiiexa» HAH Yrpainu

OIIHIOBAHHSA COPTIB I ®OPM ®YH/IYKA
(CORYLUS DOMESTICA KOSENKO ET OPALKO) 3A 3JATHICTHO
A0 POSMHOXEHHS PI3BHUMHU CTIIOCOBAMMU

JlocTipkeHO eKoJI0ro-010JI0TiYHI 0COOIMBOCTI BEreTaTHBHOTO Ta HACIHHEBOTO PO3MHOXEHHsS COpTIB 1 opm dyHmyKa
(Corylus domestica Kosenko et Opalko). YcraHOBIEHO 3a/IeXKHICTh YKOPIHIOBAaHHS CTEOJIOBHX JKHMBIIB BiJl COPTY, popmu,
CTPOKIB X 3aroTiBii, YaCTHHHU IaroHa Ta HOro MeTamMepHOCTi. ¥ po6OTi HayKOBO OOIPYHTOBAHO Ta JOBEJCHO MOXKIUBICTH
MiBHIICHHS BUXOIY BKOPIHCHHX BEPTHKAIBHUX BiICAIKIB (yHIyKa TOBAPHHUX IATYHKIB 3aJISKHO BiJl 3aCTOCYBAaHHS PI3HHX
cyOcTpartiB /11 BKOpPIiHEHHS, COPTOBHX OCOOIMBOCTEH JOCIIKYBaHHX POCIHH Ta iH. Ha OCHOBI MpOBEOCHHX IOCHIIKEHb
3’5ICOBaHO, 1110 HAWOIIBIIY KOPEHEYTBOPIOBAIBHY 3AaTHICTh Ta BUCOKI GIOMETPHYHI MOKa3HUKH MAalOTh BEPTHKAIIbHI BiJCa-
ku ¢ynnyka copriB dap IlaBnenka ta Ykpaina-50 3a migroptanHs THPCOIO, 3arOTOBJICHOIO 3 JEPEBUHU JIMCTSHHUX IOPiJ, Ta
BHUKOPHCTAHHS MIJHUX APOTSHUX KUTEIb Y HIDKHIH YacTHHI IaroHa MaToOYHOI pociuHH. Takox 3°sCOBaHO, IO CXOXKICTh
HaCiHHS Ta MOJANBIINH PO3BUTOK CLSHIIIB 3aJ€XKaTh Bill TPMIiHIB CIBOH, YMOB IX MiJITOTOBKH Ta COPTOBHX OcOOIMBOCTEH. 3a
OCIHHBOI CIBOM TOpiXiB 3 00rOpTKOIO AOCITIIKYBAaHUX COPTIB 1 ()OPM OJeprKaHi CisHI 3HAYHO IIEPEBEPIIYIOTH Y PO3Mipi Ta
PO3BUTKY CISHII 32 BECHSHOI ciBOM. I3 coprTiB i opm, siki BUBYAIH, HAHOLIBIIO CXO0XKICTIO BUPI3HSINCS COPTH Ta Gopmu
YKpaiHCBKOT CeJeKLil, II0AU SKMX Maly OiNbLIy BUIIOBHEHICTD s/pa, 10 iCTOTHO BIUTMBAIO HA BKa3aHi moka3Huku. Haiibi-
JBLIY CXOXKICTh HaciHHA 3a(iKCOBaHO 3a OCIHHBOI CiBOM ropixiB 3 oOropTkoio 6e3 crparudikauii y coprie Hap [TaBnenka,
Vkpaiuna-50, Joxiauuii Ta popmu CodiiBebkuii-15. Hacinus copris [Namte, @ytrypami, Tpane3yHz 3a THX CaMHX YMOB Majio
HIKYY PENPOIYKTUBHY 3/IaTHICTb.

KurouoBi ciioBa: cTe0II0BI JKUBII, METAMEPHICTh, CXOXKICTh HACIHHS, MAaTOYHI POCIIMHY, TEXHOJIOTIYHI IPUHAOMH, THUPCA,
COpTH, TIepeInpiia Ierna, BiacaaKky, cyocTpart.

IMocranoBka mpoodsemMu. BrpoamkenHs copTiB i ¢popM (yHIyKa y IPOMHCIOBE 1 aMaTOPChKE
CaJiBHUITBO YKpaiHM 3aeKHUTh BiJ HASBHOCTI BUCOKOSKICHOTO CaJMBHOTO MaTepiany B HEOOXimHii
kibkocTi. Hu3bka eekTHBHICT, BUPOOHMIITBA CAJIUBHOTO MaTepiaay copTiB i popm dyHIyKa MOsC-
HIOETHCS BIJICYTHICTIO HOBHUX TEXHOJIOTIH iX po3mHOKeHHA [7, 13]. Jlmsa 30epexeHHsT ToCronapchko
iHHUX O3HaK Ta COPTOBUX BJIACTHBOCTEH, 301JIbIICHHS BUXOLY CaIHMBHOTO MaTepiaiy i MPHUCKOPEHHS
HOro BUPOILYBaHHS, CTBOPEHHS TEHETHYHO OJHODPITHUX KJIOHIB € aKTyaJbHUM PO3MHOXKEHHS SIK CTE0-
JIOBUMH >KHUBISIMH, Tak 1 HaciHHAM [2, 3, 9].

OyHIYK y CBITOBOMY BUPOOHUIITBI cepe]] TOPIXOIUTIAHNX KYNbTYp MOCIIa€ TPETe Micle Micis MU-
T/IaJI0 Ta BOJIOCBKOTO Tropixa, B YKpaiHi e MpakTHYHO HOBa ILUIO0BA KyJbTypa. BiaTBopeHns Oara-
TOPIYHMX HACaIKeHb COPTIB 1 (opM QyHIYKaA Ta IMIABHMIICHHS MPOJYKTHBHOCTI IIUX HACaPKEHb BH-
3HAYAIOTKCS, TIEPIT 3a BCE, HASBHICTIO CaaUBHOTO MaTepiary. OyHIyK pO3MHOXKYETHCS HACIHHEBUM 1
BEreTaTMBHUM criocobamu. [lepeBaroio BereTaTuBHOIO PO3MHOXEHHS MOPIBHSHO 3 HACIHHEBUM € 30€-
pEXKEHHS B TIOTOMCTBI BCiX TOCIIOAAPCHKO-010JIOTIYHNX XapaKTePUCTUK MaTEPHHCHKOT pocauHu. Kpim
TOTO, BET€TaTUBHO PO3MHOKECHI POCIWHU BCTYIAIOTH y MOPY IUIOAOHOIICHHS Ha 2-3 POKH paHilie,
Hix cisHIi [6, 11]. BomHouac HaciHHEBE PO3MHOKEHHS Ma€ HAA3BUYANHO BaXKIIMBE 3HAYCHHS 3a
BIIPOBA/DKCHHS ()yHIyKa B HOBI pailOHW BHUPOIIyBaHHS, JJIs OTPUMAaHHS ITiIIICTTHOTO MaTepialy Ta B
CeJICKITIHHIH poOOTI.

[Inin pynayka — gepeB’ SHUCTHI TOPiX 3 0OTOPTKOIO0 0€3 eHAOCTIEpMY 3 M'SICHCTUMH CiM 'SI0JISIMH,
K1 MMiJ] 9ac MPOPOCTaHHS 3aUIIAIOThCA i 3emieto. ['opixu ¢yHIyka HaleKaTh 10 MiIKpOOIOTHYHOTO
HACiHHS, SIKC MICTHTHh BEJIMKY KUIBKICTH BOJH, IO CIPHYMHIOE iX HETPUBAILY JKUTTE3NATHICTH

© pana6axk 0.A., 2016.
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(me OinpIie TBOX POKiB) HaBITh 32 YMOB 30epiraHHS B TEPMETHYHO 3aKpUTOMY IOCYI i 3a Temrepa-
TypH noBiTps He Bumie +50 °C. Tobro, HaciHHS QyHIyKa ciif BECiBaTH a00 BOCEHHM HEBIOB31 Micis
30upanHs, a0 K HaBeCHI micis crpaTudikarii [1].

AHaJi3 ocTaHHIX HocaiKeHb i myOJaikamiii. MopdoreHeTHYHi 0COOIUBOCTI CTEOJOBUX YKOPI-
HIOBAaHMX XHBIIIB 3HAYHO 3aJIe)KaTh BiJ BIUIUBY PiI3HUX arpoTEXHOJIOTIYHUX 3aXO0JiB — COPTY, HOPMH,
CTPOKIB 3arOTiBJIi 3€JICHUX CTEOJIOBUX JKUBIIIB 1 BUCAJKYBaHHS iX HA BKOPIHCHHS, YaCTUHU IaroHa Ta
HOTO METaMEPHOCTI, 0OPOOKH JKMBIIIB Tepe]] BUCA/DKYBAHHSAM Ha BKOPIHEHHSI 010JIOT1YHO aKTUBHUMU
pEYOBHMHAMH ayKCHHOBOI MPUPOJIH, TUITY CyOCTpaTy Ta iH. BogHOoUac crocTepiraeThes akTuBalis abo
1Hri0yBaHHS MPOLECIB YyTBOPEHHS MPHIATKOBUX KOPEHIB 1 MPUPOCTY HAJI3EMHOI YACTUHH YKOPIHEHHX
JKUBIIIB 13 BUCOKOIO Ta HU3BKOIO pereHepaIiifHoro 31aTHicTo [4, 12].

T'ocriogapchko IiHHI 03HAKK 32 HACIHHEBOTO PO3MHOMKEHHS QyHIyKa 30epiraloThCsi B HACTYIHHUX I10-
komiHHsIX iHKosM Ha 70—100 %. Tomy, mesiki aBTOpH 3a BiICYTHOCTI SIKICHOT'O COPTOBOT'O CaJJUBHOT'O MaTe-
piaity, peKOMEHIYIOTh 3aCTOCOBYBAaTH HACIHHEBE PO3MHOEHHS CYTIEPETiTHUX Ta eNITHUX POociuH [3].

3a TaHWMH 1HIIUX TOCITITHHUKIB, IPH HACIHHEBOMY PO3MHOXEHHI IMTPOXOIUTH 3HAYHE PO3IICTIICHHS
03HAaK, BHACHTIJOK YOTr0 SIKICTh OTPUMaHHUX POCIUH MOXKE Pi3HUTHCS B Kpauluid abo ripmmii Oik, aje B
OCHOBHOMY BOHHM MaTHMYTh O3HaKd QyHAYyKa, a He jiuuau [10].

Huni BuamKae moTpeda B ropixax GpyHIyKa ISl OTPUMAHHS BUCOKOSKICHUX POCITHHHHX KHUPIB, 110
BHKOPHUCTOBYIOTHCS B KOHAUTEPCHKIH MPOMHCIIOBOCTI, KOCMETHYHINA ranxy3i Ta ¢apmakosorii. B mux
BUMAJIKaX po3MipH Ta (opMma ropixa € HeCyTTEBUMH, TOMY HACIHHEBHI CcIIOCIO PO3ZMHOXKEHHS PyHAYKA
B HOBHX paiioHaX BUPOIILYBaHHS Ta AJI CTBOPEHHS MPOMUCIIOBHX IIAHTAIIA Ha MAaJOTPUAATHUX IS
BEIICHHS CUTHCHKOTO TOCTIONAPCTBA 3eMIISIX € IPUHHIATHAM [11].

3a3HayeHi BUIlIEe MUTAHHS 1 BUSHAYMIIN HANIPAM AOCIIIPKEHb, MeTOI0 IKUX OyJI0 BUBUECHHS pereHe-
pauiifHoi 3IaTHOCTI 3eJeHMX CTEONOBHUX >KMBLIB 1 BificaZKiB COpPTO3pa3KiB (QpyHIyKa Ta 34aTHICTH 1O
PO3MHOXCHHS HACIHHEBHUM MaTepiajioM.

MarepiaJ i MmeToanKka gocaizkeHb. MaTepianoM TOCTiHKEHb CIyTyBald COPTH i popmu GyHAY-
Ka, MepcnekTuBHI Uit yMoB Ykpainu — ["amte, Kocdopa, Hap [lanenka, Hoxigauid, JJOMMHCHKUA,
VYkpaina-50, lllenesp, Tpane3yun, ®yrkypami, Uepkecskuii-2, CodiiBebkuii-1, CodiiBebkuii-2, Codi-
iBcpkmii-3, CodiiBchkuii-15. JlocmimKeHHS TPOBOAWIN B PO3CaaHUKy HallioHaIpHOTO ACHAPOTAPKY
«CodoiiBka» HAH Ykpainu npotsirom 2010-2015 pp.

JUI1 BKOpIHEHHS JKMBIIIB BUKOPHCTOBYBAIM CKJITHI TEIUIHIN 3a JPiOHOAMCICPCHOTO 3BOJIOMKCHHSI.
Cy0cTpaToM cityryBaiia cyMill charHoBoro Topdy i piukoBoro micky y crieBigHoineHHi 4:1. Temmneparypa
TIOBITPS B cepeOBUII BKOpiHIoBaHHS ctanoBuia 28-30 °C, cybcrpaty — 18-22 °C. BigHocHa BOJNOTICTh
nositps Gya 80-90 %, a iIHTEHCHBHICTH ONTHYHOTO BUIPOMiHIOBaHHS — 200-250 [Ik/M’.CeK.

Y KOKHOMY BapiaHTi TOCIIiTy BUKOPHUCTOBYBAJIM JKHBIIi, 3arOTOBJICHI 3 aIliKaJIbHOI, MeIiaJbHOI Ta
0a3anpbHOI YaCTHH IMaroHa 3 OJHUM, JBOMA, TPbOMa 1 4OTHpMa By3i1aMu 3aBAOBXKH 10-15 cM, a BKo-
PiHIOBaHHS BUKOHYBAJIH 3a TPAAWLIHUMHU TEXHOJOTiAMHU [4]. SIK KOHTpOIBHUIA BapiaHT AOCIHiAY BH-
KOPHUCTOBYBAJIM *KUBIII copTy PyHmyKa ["amie.

CriocTepekeHHsI 32 MPOXOHKEHHSAM IPOIECIB KOPESHEYTBOPEHHS MPOBOAMIN Yepe3 KOXKHI 1T STh
1i6. IToBTopHICTH AOCIIAY YOTHPHPa30Ba, B KOXKHOMY MOBTOpeHH] — 1o 20 >xuBLiB. BpaxoByBanu mo-
YaTOK i MacOBE YTBOPEHHS KOPEHiB, PO3BUTOK HAJ3€MHOI YaCTHHU 1 picT KopeHiB. OOk yKopiHIOBa-
HOCTI ITPOBOJMIM B KiHIII BETETAIIHHOTO MEePioay, OPS 3 IIMM BU3HAYAIN BiJICOTOK YKOPIHEHHUX JKH-
BLiB, KUIbKICTh KOPEHIB Ta JOBXHHY KOPEHEBOI CUCTEMH, a TAKOXX BEIMYMHY HaJ3eMHOI YaCTUHH KO-
peneBnacHoi pocnunH [5, 8]. CraTtucTuuHy 00poOKy JaHWX MPOBOAMIN METOAOM 0araTo(axkTopHOrO
JTUCTIEPCIMTHOTO aHaJli3y 3 BUKOPUCTAHHSAM KOMIT IOTEPHHUX IIPOTpaMm.

OcHOBHI pe3yJbTaTH AOCTiIKeHb. Pe3ynbrati mpoBeneHUX JOCIiKEHb CBIMYATh MPO Te, IO
OTHHUM 3 €(EeKTHBHUX CIOCOOIB PO3ZMHOXCEHHS COPTIB 1 GopM (yHIyKa € 3eneHe cTebI0Be KHUBLIO-
BaHHsI HAMiB3IEPEB’ SHITUMHU TTarOHAMH 3 JIICTKaMH, pereHepaliiiHa 34aTHICTh SKUX € TEHOTHITOBOIO
0co0uBicTIO. BuBUeHHS MOpQoOreHe3y afBeHTHBHUX KOPEHIB CTEOJIOBUX JKUBIIIB [TOKA3ajIo0, 110 pere-
HepaliiiHa 30aTHICTh 3aJISKUTh Bill COPTY, CTPOKY 3aroTiBii MaroHiB i BUCA)KyBaHHS X HA BKOpPiHEH-
H$l, TUITY >KUBIISI Ta HOTO METaMEPHOCTI.

BcTanoBneHo, mo He BCiM JOCTiHKYBaHUM copTaM i hopmam (pyHIyKa BlacTHBa BUCOKA pereHe-
parliiiHa 37aTHICTh IIiJl YaC BKOPIHIOBAHHS CTEOJOBHMU JKUBISIMU B YMOBaX JPiOHOAMCIIEPCHOTO 3BO-
nokeHHs (Tabn. 1). IlokazHWKHM BUXOIy BKOPIHEHHMX 3CJICHUX CTCOIOBHX JKHBIIIB, 32 JKUBIFOBAHHS B
nepmwii ctpok (1-10 gepBHs) BapitoBanu Bif 3,4 10 54,6 % 3aneXHO BiJ YaCTUHH IMaroHa, 3 SKOi
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BOHU OyJIM 3arOTOBJICHI, a 3a *uBItoBaHHA 1-10 mumas — Bix 2,1 mo 48,4 % Ta Big 1,1 mo 30,6 % 3a
xuBmoBaHHs 1-10 cepras. HaiiGinbine BKOpiHEHUX pOCIHH 3a(iKCOBaHO y MEPLIMK CTPOK KHUBIO-
BaHH# y coptiB Jlap IMaBnenka (54,6 %), Kochopn (47,1 %), CodiiBebkuii-15 (43,4 %), 3aroToBICHUX
3 0a3aJIbHOT YaCcTUHH TPUBY3I0BOT0 naroHa. JKusmi copri Jloxinuuii, Codiiscekuii-3, lenerp, [Man-
ne, CodiiBcbkmii-2, Ykpaina-50, JJonmuHCchkuil ykopiHIOBaucs criadie, Biamosigao 41,8; 39,8; 38,8;
34,4, 33,6; 27,4 ta 24,4 %. Xusui coprie Uepkecokuii 2, Codiiscbkuii-1, dyTrypami, Tpamne3yHa
YKOPIHIOBAJIUCH Haiicnabmie, BiamoBiaHo — 12,4; 10,2; 9,8; 7,6 %. Buxin ykopiHeHUX KUBIIIB 3 Mejia-
JbHOT yacTuHH naroHiB coptie Jlap IlaBnenka, CodiiBebkuii-15, Kochopa, Codiisebkuii-3, Ilenesp,
Joxigamii, CodiiBchkuii-2, BiAMOBiqHO cTaHoBUB 46,9; 36,5; 33,3; 32,9; 32,3; 31,3 1 28,9 %, copTiB
VYkpaina-50, ['amne, Honuacekuit — 20,6; 16,8; 16,5 %, ta coptiB Uepkechkuii-2, @yrkypami, Codiis-
cekmii-1, Tpanesyna craHoBuB BiamoBimuHo 9,1; 7,4; 6,3; 5,4 %. BincoTOK yKOpIHIOBaHHS >KHBIIIB 3
amikajabHOI YaCTUHU MaroHa BapitoBas Bijx 3,4 10 36,4 % 3aliexHO Biff TCHOTHUITY.

Tabmuus 1 — Buxia ykopiHeHUX TPHBY3JI0BHX 3eJIeHHX CTe010BUX KUBLIB cOpTiB i hopm dyHayKa 3a/1€KHO Bid cTpO-
KiB xkuBUIOBaHHA (cepenne 3a 2010-2015 pp.), %

Copr, dpopma YacriHa maroHa CTpOKH KHBLIOBAKHA
’ 1-10.VI 1-10.VII 1-10.VIII

A 11,9 10,1 1,6

l"anie — koHTpOINIB M 16,8 13,4 2.4
b 344 25,1 3,5

A 36,4 29,9 13,7
Jap ITaBnenka M 46,9 36,9 16,4
b 54,6 48,4 30,6

A 18,3 16,1 8,2

VYxpaina-50 M 20,6 18,9 9,1
b 27,4 20,4 11,3

A 34 2,7 1,1

Tpanesynn M 5,4 4,1 2,2
b 7,6 6,3 4.5

A 5,5 3,7 2,1

DyTrypami M 7.4 5,2 3.2
b 9,8 7,3 5,5

A 4,1 2,1 1,2

CodiiBcpkuii-1 M 6,3 3,7 2,0
b 10,2 5,8 43
A 253 21,5 15,2
CodiiBcbkuii-2 M 28,9 229 17,6
b 33,6 28,5 20,1
A 30,2 25,4 11,2
CodiiBchkuii-3 M 32,9 27,2 15,6
b 39,8 30,5 21,1

A 23,1 20,8 17,7
CodiiBcbkuii-15 M 36,5 254 19,2
b 434 31,2 23,8

HIPs 1,0 1,0 0,5

ITpumiTka: KHUBL, 3ar0TOBJIEHI: A — 3 amikaipHOI YacTHHU maroHa; M — 3 MeziansHol; b — 3 Ga3asbHOI.

KinpkicTh BY3JIiB y 3€JICHUX CTEOI0BHUX JKHUBIIIB COPTIB 1 (hopM (yHAyKa BU3HAYAE pEreHepalliiHy 3/1a-
THICTh. 3MEHIIIEHHSI TX KUTBKOCTI HIKYE TPHOX CYIPOBOIKYBAJIOCH iICTOTHUM 3MEHIIICHHSIM BCIX TIOKA3HH-
KiB pu30oreHe3y. BKOpiHIOBaHICTh OHOBY3JIOBHX KHMBLIB (KOHTPOJIBHUH BapiaHT Jociixy) copty lame,
3aroTOBJICHUX 3 aliKaJILHOI YaCTHHHM TTaroHa, CTAHOBHJIA B CEPEIHBLOMY 3a TpH Poku 4,8 %, MemiaTbHAX —
6,2 %, 6azanpHux — 9,1 %. BkopiHIOBaHICT TBOBY3JIOBUX JKHBIIIB, SIKi OYy/IHM 3ar0TOBJICHI 3 Oa3aibHOT Yac-
TUHU TIaroHa, cranoBwia 14,8 %, mo Ha 7,8 % Ouiblile, HiXK YKOPIHIOBaHICTh aHAJIOTIYHUX JKUBIIIB 13 Me/Ii-
JTLHOT YaCTHHU TaroHa, Ta Ha 12,3 % Oiiblie, HiXK IBOBY3JIOBI alliKaibHI KUBIIL.

3a 301IbIICHHS KIJIBKOCTI BY3/IiB 10 YOTHUPHOX, I1’ITH a00 IIECTH Y 3€JICHUX CTCOJIOBUX XKHBIIB pe-
reHepalliiiHa 3JaTHICTh 3HIKYBaJIach. TaK, BiJICOTOK YKOPIHEHHS XUBIIB cOpTy [ aie, 3aroToBIeHUX
3 amiKajJbHOI YaCTUHU I1aroHa, CTAaHOBUB 8,6-5,5 %, MenmianbHol — 12,7-6,2 %, Ta 0asansHOl — 20,3—
12,5 %. 3MiHa MOKa3HUKIB YKOPIHIOBAHOCTI 32 pOKaMH JOCHIIKEeHb He TiepeButyBana +1,2-3,1 %.
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OTxe, pereHeparliiiia 31aTHICTh 3€JCHUX CTEOJOBUX JKMBIIIB 3HAYHO 3MIHIOBAIACH 3aJICKHO BiJ
MOMOJIOTIYHOTO COPTY 1 ()OpMHM Ta BiJl iIHAMBITyaIbHOTO PO3BUTKY CaMOr0 MaroHa, TOOTO BiJ CTPOKIB
JKUBITIOBAHHS Ta YaCTHHHU TIaroHa 3 HOro MEeTaMEepHICTIO. Bumuii BuXix YKOPiHEHHX KHUBIIIB BiAMIYCHO
3a wuBItioBadds 1-10 gepBHs, a HaiimeHmmi — 1-10 cepmrst. JKuBIti, 3aroToBieHi 3 0a3aabHOI YacTH-
HU TIarOHA, ICTOTHO TepeBaKalld MOKAa3HUKH MEialIbHUX Ta alliKaJbHUX JKHUBIIB Y BCIX JOCIHIKyBa-
HUX cOpTiB. 3eJieHi cTeOI0B1 )KMUBLI AOCTiIKYBaHUX COPTIB 1 popM GyHAyKa, sIKi MalOTh CIA0Ky pere-
HepaIliifHy 3/1aTHICTh BITHECEHO HAMH JI0 CepeIHHOBKOPIHIOBAHUX. JIOMiIHYIOUNH BIUIMB Ha BKOPIHIO-
BaHICTh 3€JICHHX JKUBILIB Y (ha3y IHTEHCUBHOT'O POCTY ITaroHiB CIIPHUMHIOE (haKTOP «4acTHHA IaroHa».
BkopintoBaHicTh B IIbOMY pa3i cTanoBuia 3,4-54,6 %.

Jiis 30epeKeHHS TOCIIOAaPChKO IIIHHUX O3HAK Ta COPTOBUX 0COOIMBOCTEH (pyHIyKa, 301IbIICHHS
BHXOJY CaAMBHOTO MaTepiaay HEOOXiTHO BUKOPHCTOBYBATH iHIII IMEPCIIEKTHBHI CTIOCOOM BETETATHB-
HOTO PO3MHOXCHHSI, Y TOMY YUCIIi i BEPTHKAILHUMH BiJICaIKaMU.

PesynbraTtu mocmikeHbp BKa3yrOTh HA Te, 10 PEMPOAYKTUBHA 3[aTHICTH JOCIIKYBaHUX MaTO4-
HUX POCIHMH (YHIyKa, BUXIJ YKOPIHEHHUX BEPTUKAIbHHMX BiJCAIKIB 3ajI€KaTh BiJl a0lOTHYHMX Ta €l1a-
¢iuHNX (aKTOPIB CEpPEeAOBHUILA, B TOMY YHCII 1 BiJ JOCHIIKyBaHOTO cyOcTpary (Tadu. 2).

Tabnus 2 — Buxia ykopiHeHUX BepTHKAJIBHMX BilcaaKiB copTiB (pyHAyKa 3a1€:KHO Bil pi3HOro Tumy cyécrparty
(cepenne 2010-2015 pp.), %

<
& , =) = —
Bapianr nociiay 5 < =S = 5 e 2
~ = g & = g 2
g N > &= <]
¢
TpyHT (conmpois) 153 326 217 18.1 22 105 17
3 MiJTHUMH KUJIBISIMA 17,7 39,3 34,4 21,2 28,5 12,2 13,4
Tupca 38.5 84.2 2.5 57.6 68.3 27,7 29.9
3 MiJTHUMH KUJIBIISIMA 44,3 90,1 79,7 63,9 72,4 32,4 35,6
Topd 244 53.1 454 343 40.1 17.8 19.3
3 MIJHUMH KIJIbISIMU 27,2 60,2 51,3 38,5 46,6 19,5 22,7
Hepenpina wena 279 58.4 49.2 36.3 43.1 214 23.1
3 MiJTHUMH KUJIBISIMA 31,4 64,2 53,8 39,2 48,9 23,6 25,6
13 2.8 24 L8 2,1 0.9 L1
HIPos 1,5 3,1 2,7 2,0 2,4 1,1 1,2

HaiiBumumii BUXia ykopiHeHHX BifcaikiB crioctepiraBcs y coptiB Hap IlaBnenka — 84,2 % Ta o-
ximHuit — 72,5 %, 32 BAKOPUCTaHHS THPCH JUCTAHUX MOpiJ. Jemo MeHIi MoKa3HUKH YKOPiHEHHS Bia-
3HAYCHO y BapiaHTax JOCIiAY, e BAKOPUCTOBYBAIM TOp( Ta Mepenpiiy IIemy i B CEPeIHLOMY 3a POKH
JOCHIKEHb 1i oka3sHuku aist copty Hap IlaBnenka cranosuiu 53,1 1 58,4 %, a st copty Joxigauit
—45,4149,2 %, BianoBinHo. HaliHmK4mii CTYHiHb YKOPIHEHHS AJIsl WX COPTIB CIIOCTEpiraBcs B KOHT-
pouii i cranoBus 32,6 ta 27,7 %. IlopiBHsHO i3 copramu Jlap [TaBnenka ta JloxXimHWUH, MEHIIUNA BUXiT
YKOpiHEHUX BifcankiB Bim3HaueHo y copTiB lllenesp, Ykpaina-50, I'amre, @yTkypami, Tpame3yH.

3a pe3ynbTaTaMu MPOBEJACHUX JOCTIKEHb OYJI0 BHSBICHO, 1[0 YKOPIHIOBAHICTh BiZICAJIKIB TAKOXK
3aJIeKUTh BiJl BUKOPUCTAHHA MiJHUX KiJlelb, 110 BCTAHOBIIOIOTHCS HAa MAroHax MaTOYHUX POCIIHH.
Tak, y copry Hap IlaBnenka Buxig yKOpiHEHUX BiJICaAKiB, 3a MIATOPTAHHS THPCOIO Ta BUKOPHUCTAHHS
MIJTHUX KiJlelh, cTaHOBUB 87,1 %, o Ha 47,8 % Oinbliie MOPiBHAHO 3 KOHTPoJieM Ta Ha 5,9 % Oinbiie
0e3 KUTBIIOBaHHS. AHAIIOTIUHI pe3yabTaTH CIIoCTepiraaucs y copty JoxiTHuid.

Takox, BUBYAIU KUIBKICTh BiJCaJKIB I€HOTHUINIB ()yHIyKa 3a BHKOIYBaHHS y JBOPIYHOMY BIIIL.
Haii6GinpIa ix kinekicTh Oyna y coptiB Jap Ilapnenka ta Joxigauit — 35,2 1 29,2 mT., a HalMeHIIa —
y copriB @ytkypami i Tpamesyna — 15,7 1 12,1 mT. 3 MaTOYHOTO KYIIa, BiAIOBITHO.

OTxe, Kpalli pe3yJabTaTH 3 PO3MHOXCHHS OJTHOPIYHAMH Ta TBOPIYHUMH BEPTHKAILHUMH BillCal-
kamu 0yJ10 3adikcoBano y coptie [ap [TaBnenka, Jloxinuuii, lllenesp ta Ykpaina-50.

3’scoBaHO, IO CXOXKICTh HACIHHS Ta MOAAJIBLINNA PO3BUTOK CisHIIB cOpTiB i Gopm dyHIyKa 3ame-
KHUTb BiJl TEPMiHIB CiBOM, YMOB HOT0 MiATOTOBKH Ta COPTOBHX OcoOIMBOCTEH. it BUpOILyBaHHS Cisl-
HIIIB 3 HACIHHS BUKOPHCTOBYBAaJIM JO3PLIl T'OPiXH 3 0OropTkor abo 0e3 Hel 3ajie)kKHO BiJi BapiaHTIB
nocnigy. 3i0pani 3 0OTOpTKOIO0 Topixu 0e3 MmomepeaHboi MiATOTOBKH BUCIBAJIM B MOCIBHI IpsSOd Ha
rmuouny 7-10 cM. Ix Ha 3—4 1Hi BUTpMMYBaIH I1iJ| HABiCOM UM B JOOpE MPOBITPIOBAHMX IIPHMIIIIEH-
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HSX, JO TIPYB’SHEHHSI OOTOPTKH 1 KPaIoro BiJOKPEMIICHHS ropixiB. O4MINeHi ropixu 3aKiamaid Ha
cTpaTuikawito B pidyKoBUH MicOK HA 1—4 MicALi 3 MOAANBLIO0 CiBOOIO B IPYHT.

XapakTepu3yroun cepeaHi AaHi, 32 pOKH MPOBEIACHHS TOCIHIKEHB, CITiI 3a3HAYNTH, IO Ha CXO-
JKICTh HACIHHEBOTO MaTepially TCHOTHUIIIB (PyHIyKa MaJld BIUIUB COPTOBI O3HAKH, CTIOCOOH ITiATOTOBKU
Ta CTPOKH ciBOM ropixiB. 3a KOHTPOIb OyIo B35ATO pailoHoBaHMii copt ["ane (Tadm. 3).

Cepen nociiKyBaHUX COPTiB Ta ()OpM HAHOIIBLIOI0 CXOXKICTIO BUPI3HSIIMCS POCIMHHU YKPaiHCh-
Kol cenmekuii. IX mmoam Manu Ginblly BUIOBHEHICTH Spa, IO iCTOTHO BILTMBANO HA PENPOXYKTHBHI
MOKa3HUKH.

Tabmut 3 — Bnuin cnoco6iB MiAroTOBKY Ta cTPOKIB ciBOM Ha cxoukicTh ropixiB pynayka (cepemne 3a 2010-2015 pp.),
% B1]1 BUCITHUX

. . .. o Ocinns ciBba micist | BecHsiHa ciBOa crpatudiko-
Ocinns ciBba ropixis 6e3 crparudikarii . A .
Copr, dopma 30 zi6 crparudikarii BAHOT'O HACIHHS
P P
3 00TOPTKOIO 6e3 o0ropTku 6e3 00ropTKI 6e3 o0ropTku

["anne (xonmpons) 68,3 37,7 65,8 34,2
Jap ITaBnenka 76,9 42.5 74,2 41,5
Jloxiaauii 74,2 41,4 71,6 38.8
Ykpaina-50 75,1 41,6 72,9 394
TpanesyHn 62,8 32,7 614 30,1
Dyrrypami 65,4 334 63,7 31,3
Cooiicbkuii-2 72,3 394 70,8 38,7
CodoiiBcbkuii-15 73,5 40,2 71,1 39,2

HIPys 35 1,9 34 18

VY pesynbTati JOCTIHKEHB, 32 OCIHHBOI CiBOM TOpiXiB 3 00ropTKoI0 0e3 cTpaTudikalii CXOXICTh
HaCiHHS BapitoBaia Big 62,8 10 76,9 %, a 3a 0ciHHBOI CiBOM ropixiB 0e3 00ropTku i 0e3 crparudikarrii
—Bix 32,7 1o 42,5 %. OnHak, 3a OCiHHBOI CiBOM ropixiB 6e3 o0roptku micis 30 ni6 crpaTudikarii e
noka3Huk OyB Bix 61,4 no 74,2 % Ta 3a BeCHSHOI CiBOM CTpaTU(iKOBAHOTO HACIHHS 0€3 0OrOpTKH —
Bix 30,1 mo 41,5 %.

HatiiBuiiy cxoxicTh HaciHHA 3a()iKCOBAHO 3a OCIHHBOI CiBOM rOpixiB 3 00TOpTKOIO 0e3 crpatudi-
kauii y coptiB dap I[laBnenxka (76,9 %), Ykpaina-50 (75,1 %), Hoxingnuii (74,2 %) ta hopmu Codiis-
cekuii-15 (73,5 %). Hacinns coptis ['ane, @yTtkypami, TpanesyHn, 3a THX caMUX yMOB, MaJIO HHXKIY
PENPOIYKTUBHY 31aTHICT, SIKa CTAHOBWIIA, BiANOBIMHO — 68,3; 65,4; 62,8 %. BuCisiHI BOCCHH TOPIXH 3
00TOPTKOIO TIPOPOCTATM HABECHI ITIE 0 ITOBHOTO MPOTPiBaHHS IPYHTY. AJle B ITIIOMY CXOXICTh HACIH-
Hs OyJia JOCUTH BUCOKOIO 1 HECYTTEBO 3ajIeKalla BiJl COPTOBUX OCOOTUBOCTEM.

3’sicoBaHO, 110 JOMIHYIOUHH BIUTHB Ha CXOXKICTh HAaciHHA (DyHIyKa MayM Taki (pakTopu SK IOIe-
peIHs MATOTOBKA TOPiXiB Ta CTPOKH iX TOCiBy. Tak, HaAWKpaIi MOKAa3HUKH 332 CXOXKICTIO HACIHHS OyII0
BUSIBIICHO 32 OCiHHBOI CiBOM Oe3 cTpaTudikaii, ajge 3 0OropTKOIO, JEI0 HHXKYi pe3yabTaTH Oyno 3a-
¢ikcoBano 3a mposeneHHs 30 ai6 ctparudikauii ropixis coptiB Hap IlaBnenka (74,2 %), Ykpaina-50
(72,9 %), Noximuuit (71,6 %). Hu3bKi MOKa3HUKH CXOXKOCTI HACIHHS CIOCTEPITalv 3a OCIHHBOI CiBOM
0e3 crpatudikamnii Ta 6e3 0OrOPTKH TOPIXiB.

Leit cnoci® miaroroBku HaciHHS OyB HaWOUIBII TPYAOMICTKHN Ta MajoeeKTHBHHUM, Ha PiBHI
33,6-38,7 %, HiX 3a OCIHHBOT'O IOCIBY T'OpixXiB 3 00roptkor. Ha yac mosiBu ¢Xo/iB y pociuH Gopmy-
Bajacs JIOCUTh PO3BMHEHA KOPEHEBa CHCTEMA, 1110 Jaji0 3MOTY CISHIIIM O1IbII Kpale MepeHOCUTH He-
CHPUSTINBI IOTO/IHI YMOBH pOCTy 1 po3BUTKY. HaBecHi cisHII mounHanu cBiil pict Ha 12—15 ai6 mi3-
Hime, 31 cTa0KOI0 KOPEHEBOIO CHCTEMOIO, IO HETaTHMBHO BILIMBAJIO Ha OHTOTeHe3. OaHaK, BUBUYCHI
COPTO3pa3Ky 3a MepioJ BereTallii, He3aJaeKHO BiJ CTPOKIB IOCIBY TOpiXiB, pPO3BHBAIACS PIBHOMIPHO 3
NPU3YNIMHEHHSM POCTY H PO3BUTKY HaIllPUKIHLI BEPECHS.

[lepen BuKOmyBaHHAM, CisiHLI, 5IKi OyJI0 BUPOIIEHO 32 OCIHHBOI CiBOM, 32 pPO3MipaMu Ta PO3BUT-
KOM POCIIMH 3HAYHO TEPEBUIIYBAIIN Ti, 110 OYJIM BUPOITICHI 32 BECHSHOI CiBOH.

VY cepenHbpOMY, 32 POKH JOCHTIKEHb, BUCOTA CIsIHIIB, BUPOIICHUX 332 OCIHHKOI CIBOM 0€3 cTparh-
¢ikanii 3 obroprkoro Ha 7,6—10,4 cm Oyna 6inbIIO0, HIXK 32 BECHSHOI CiBOM cTpaTH(iKOBaHUM HaCiH-
HsaM. J[iameTp KopeHeBO1 MUIKA B CISIHINB, y HAHKpaIoMy BapiaHTi JOCIiAY, 32 OCIHHBOI CiBOM Topi-
xiB 0e3 crparudikarii 3 ooroptkor 0yB Ha 0,9—1,6 MM OLIbIINH, HIXK 3a BECHAHOI CiBOU cTpaTUdiKO-
BaHUM HACIHHSIM.
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BucHoBKH. 3acTOCYyBaHHS BKa3aHUX BHILE arpoOiojOriYHHUX 3aXO0JiB Jajl0 3MOI'Y IiJIBUIIMTU Pe-
TeHepaliiiHy 3IaTHICTh CTEOJOBUX JKMBLIB JOCIIIKYBaHHX COPTiB 1 opMm (yHIyKa Ta 301IBIIMTH
BUXI1JI CaKaHIIIB.

BusiBneHo e(heKTUBHICTD IMiITOPTaHHS BEPTHUKAIBHIX BiICAIKIB IS PI3HUX COPTIB (PYHIYKA THPCOIO
JIUCTSIHUX TIOPiJT 3 BCTAHOBJICHHSIM MIJHHUX KiUIEIb B HWKHIM YacTUHI TIaroHa MaTOYHUX POCIIHH, IO
MO3UTUBHO BIUIMBA€E HA MOKA3HUKHU YKOPIHEHHS CaIKaHIIB QyHIyKa Ta MMOJIETIye MpoLec iX BiOopy.

JIBopiuHi Bifcamky, 3aKIaeHi 3a BiANIOBIITHAME TEXHOJIOT1SIMH, MAlOTh BUCOKI O10METpHUYHI TTOKa-
3HUKW KOPEHEBOI Ta HA3€MHOI YaCTHH, OJTHAK BOHH HE CYTTEBO BiAPI3HAIOTHCS BiJ BKOPIHEHUX OTHO-
piunux BifcankiB. ToMy, AJist OifbII MOBHOTO BUKOPHCTaHHS MAaTOYHHUX POCIHH Kpalle BUPOIIYyBaTH
OJTHOPIYHI BIICAJIKH, 3 MIOJAIBIIIAM iX JTOPOITYBaHHIM.

OnTUMaabHUM CIOCOOOM IMIArOTOBKM HaciHHA (yHIyKa € OCiHHs CiBOa ropixiB 3 0OrOpTKOIO B
IpyHT 0e3 ctpatudikamii. HaiiBuiny rpyHTOBY cx0XicTh HaciHHs Oyno BusBieHo y coptiB Hap IlaBie-
HKa, Ykpaina-50, Joxiguuii Ta popmu CodiiBcbkuii-15. 3acTocyBanHs UX arpoOioOriYHMX 3aX0/iB
J1aJI0 3MOT'Y IIABUIIUTH BUXIJ CisIHIIIB QYHIyKa CTAHIAPTHUX IaTYHKIB y 2—2,5 pa3i.
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Ouenka coptoB u ¢popm ¢ynayka (Corylus domestica Kosenko et Opalko) no cnocod0HOCTH K Pa3MHOMKEHUIO pa3-
JIMYHBIMH CII0CO0aMH

A.A. Banabak

HVccnenoBaHbl 3K0JI0T0-0HOJIOTHYECKHE OCOOCHHOCTH BET€TaTHBHOTO U CEMEHHOTO Pa3MHOXEHHUs COPTOB U GopM (yH-
nyka (Corylus domestica Kosenko et Opalko). Y cTaHOBIIEHa 3aBUCUMOCTb YKOPEHEHHUS CTEOJIEBBIX YEPEHKOB OT copTa, (hop-
MBI, CPOKOB MX 3arOTOBKH, YaCTH MoOera u ero MeraMepHocTu. B paGore HayuHO 060CHOBaHa M JOKa3aHa BO3MOKHOCTh
TIOBBIIICHHS BBIXOJIa YKOPEHHUBIINXCSI BEPTUKAJIBHBIX OTBOJKOB (DyH/IyKa TOBApHBIX COPTOB B 3aBUCUMOCTH OT IPHMEHCHUS
Pa3IMYHBIX CyOCTPATOB I YKOPEHEHHUS, COPTOBBIX OCOOEHHOCTEH HCClIeyeMbIX pacTeHuit u ap. Ha ocHOBe mpoBeqeHHBIX
HCCIIEOBAHUN YCTAHOBIIEHO, YTO HAaHOOJBIIYI0 KOPHEOOPa30BaTEIbHYIO CIOCOOHOCTE U BHICOKHE OMOMETPHIECKHE MOoKa3a-
TENM UMEIOT BEPTHKAIBHBIE OTBOJKH (QyHIyKa copToB Jlap [laBnenko u Ykpauna-50 npu OKy4MBaHUM OIMIKAMH, 3aTOTOB-
JIEHHBIMH U3 APEBECHHBI IUCTBEHHBIX MOPOJ, U UCIIOIb30BAHUN METHBIX IPOBOJOYHBIX KOJIEI B HIJKHEN 4acTu mobera ma-
TOYHOTO pacTeHHs. Takke yCTaHOBJIEHO, YTO BCXOXKECTh CEMSH U MOCIEIYIOIEe Pa3BUTHE CESTHIIEB 3aBUCAT OT CPOKOB I10-
CeBa, YCIOBHH X MOATOTOBKH M COPTOBBIX ocobeHHocTel. [Ipu oceHHeM moceBe 0pexoB ¢ 00epTKOH UCCIeyEeMBbIX COPTOB U
(hOpM MOJTy4EHHBIE CeSHIIBI 3HAYUTENILHO PEBOCXOAAT B pa3Mepe U Pa3BUTUM CESHLIBI, IOTy4EHHbIC IPH BECEHHEM II0CEBE.
U3 coptoB u GhopM, KOTOPBIE U3YJaIUCh, HAHOOJIBIICH CX0XKECTHI0 OTIMIAINCH COpTa U POPMBI YKPanHCKOH CEIeKIHH, ILI0-
JI6I KOTOPBIX MMEIH HauOOJBIIYI0 HAIOJHEHHOCTH sS/pa, YTO CYIIECTBCHHO BIVSJIO Ha yKa3aHHBIE MoKa3arend. HambGoib-
IIyI0 BCXO0XKECTh CeMsH 3a(MKCHPOBAHO IPU OCEHHEM II0CEBE OpeXoB ¢ 00epTKoi 6e3 crpatndukarmuun y copros Jap IMas-
nenko, Ykpanna-50, Hoxoxusiit u dopmel Copuesckuit-15. Cemena copros ['amne, @yrkypamu, Tpame3yHa mpu Tex ke
YCIOBHSX MMEITU HU3KYIO PEMPOIYKTHBHYIO CIIOCOOHOCTb.

KmroueBbie cioBa: creOneBble YEPEHKH, METAMEPHOCTh, BCXOXKECTh CEMSH, MAaTOUHBIE PACTEHHUS, TEXHOJIOTUYECKHE
MPUEMBI, OITUIIKH, COPTa, MepeTpeBIlas Iena, OTBOJKH, CyOcTpar.

Hazelnut (Corylus domestica Kosenko et Opalko) varieties and forms estimation using different methods of the
propagation capacity

O. Balabak

Ecological and biological peculiarities of vegetative and seed propagation of hazelnut (Corylus domestica Kosenko et
Opalko) forms and varieties are researched.

Hazelnut varieties and forms perspective for Ukraine such as — Halle, Kosford, Dar Pavlenka, Dohidnyi, Dolynskyi,
Ukraina—50, Shedevr, Trapezund, Futkurami, Cherkeskyi—2, Sofiyivskyi—1, Sofiyivskyi—2, Sofiyivskyi-3, Sofiyivskyi—15
were the material of our investigations. All the researches were done at the basis of the nursery garden of the National den-
drological park "Sofiyivka" of NAS of Ukraine during 2010 — 2015years.

Glass conservatories with fine-dispersed humidification were used for cutting's rootage. Composition of sphagnous peat
and bank sand in proportion 4:1 served as the substratum. Air temperature in the rootage environment was 28-30 °C, while
the substratum — 18-22 °C. Air relative humidity was 80-90 %, while the optical radiation intensity — 200-250 Joule/m?/sec.

Cuttings stored from the apical, medial and basal part of shoot with one, two or three and four nodes 10-15 cm long
were used for the each research variant; while the rootage was done according to the traditional techniques. Cuttings of the
hazelnut variety Halle were used as the control one.

Observations over the rootage processes were done every five days. Research repeatability is fourfold, every replication
included 20 cuttings. The origin and the mass root formation, so as the development of elevated part and root growth were
taken into account. Rootage accounting was made at the end of the vegetative period, number of roots and the length of root-
age system, so as the size of elevated part of the own-rooted plant was also defined. Data statistical treatment was done with
the use of dispersion analysis multiple-factor and computer programs.

Relation of stem cutting establishment from the variety, form, the term of their stocking, the part of shoot and its merism
were developed. The capacity of the implanted vertical layers with marketable state increase subject to the usage of the dif-
ferent kinds of rootage substratums, investigated plants variety features etc., were scientifically grounded and established. At
the bases of our studies we have cleared that the biggest rhizogenic ability and high biometric indexes were inherent for the
hazelnut layers of such varieties as Dar Pavlenka and Ukraina — 50 provided with the covering of thyrsus, prepared from the
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hardwood, and usage of cupric glass rod rings at the lower part of the stool. In addition, we have cleared that seed germina-
tion so as the further seedlings development depend from the terms of sowing, conditions of preparation and variety features.
During the autumn nuts sowing in wrapper of investigated varieties and forms we got seedlings of biggest size than during
the spring sowing. Among the researched forms and varieties the biggest germination had the varieties and forms of Ukraini-
an breeding, as their fruits had the biggest kernel ratio and it influenced essentially on to the indicated indexes. The greatest
seed germination was noted with the varieties Dar Pavlenka, Ukraina — 50, Dohidnyi and the form Sofiyvskiy — 15 during the
autumn nuts sowing in wrapper without stratification. While the seed of such varieties as Halle, Futkurami, Trapezund had
the lower repropuctive ability at the same conditions.

Key words: stem shoots, merism, seed germination, stool, techniques, thyrsus, varieties, musty wood chips, layers, sub-
stratum.

Haoitiwna 11.10.2016 p.
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OLIHKA PIBHS ITOJIIT EHHOI CTIMKOCTI COPTO3PA3KIB AICTPH
OJJTHOPIYHOI KJIACY A3UYKOBI 1O ®Y3APIO3HOI'O B’IHEHHS

3a pe3ynbTaTaMy IMyHOJIOTIYHOI OI[IHKM CYKYITHOCTI 3pa3KiB kiacy S3mukoBi konexuii C. chinensis L. Nees. po3mnofi-
JIeHI 3a MIPOSIBOM CTIHKOCTI 10 ¢y3apio3Horo B’stHeHHS Ha iMyHHI (R) — 20,2 %, npaktuuno criiiki (R+) — 48,9 %, cepenubo-
criiiki (S/) — 23,4 %, cupuitasatmusi (S) — 5,3 %, nyxe cupuitaatiusi (S+) — 2,2 %, 3 HuX 3pa3ku Tuny Kydepssi posmogine-
ui Ha (R) — 12,5 %, (R+) — 37,5 %, (S/) — 50 %; tuny KyuepsiBi rpyna Straussen feder — (R) — 14,3 %, (R+) — 28,5 %, (S/) -
57,2 %, Chrysantemum — (R+) — 100 %; tumy IIpomenesi — (R) — 11,6 %, (R+) — 50 %, (S/) — 30,7 %, (S+) — 7,7 %; Tuny
Yepenutyacti — (R) — 50 %, (R+) — 50 %; tuny omgacti — (R+) — 30 %, (S/) — 60 %, (S) — 10 %; tuny HamiBkysmsicti — (R) —
19,5 %, (R+) — 58,5 %, (S/) — 11,0 %, (S) — 11,0 %; tuny Kymscri (R) — 100,0 %. 3a noka3Hukamu cTabIbHOCTI O3HAKK
CTIMKOCTI BCTaHOBHIIH, 110 B Kouiekwii C. chinensis L. Nees. IpakTHYHE 3HAYCHHS IS CEICKIIIT K JpKEpena MOMreHHOT CTii-
KOCTi MaroTh copro3pasku Tuny KyuepsBi — «Giant Ray Silvery Rose», «Goldschrall»; IIpomenesi — «Rancova Zorja»,
«Julia», «Florett», «Swanhild», «Harzgruss», «Ludmila», «Polina»; UYepemutuacti — «Victoria Weis», «Victoria
Dunkelviolet», «Voronez White», «Voronez Rosovaja», «Voronez Border Lilac», «Zwerg Aster Weis», «Zwerg Aster Lach-
rosa»; ['omacti — «Riviera Lavender Rose»; HamiBkymsicti — «Russkaja Crasaviza», «Duchess Red», «Schunheit Hell Rosa»,
«Goldschatz», «Silberfunke», «<Pionen Weis», «Pionen Silberrosa», «Pionen Rot», «Rosen Feurigscharlach», «Mzenskij Ru-
bin», «Odarca», «Jabluneva», «Blauer Turm»; Kymsicri — «Ball Aster Dunkel Rosa», «Malinovii Blask».

Kurouosi cioBa: C. chinensis (L.) Nees., iMyHOJIOTi4Ha OI[iHKA, MOJIreHHA CTIMKICTh, 30yqHUK Fusarium oxysporum f.
sp. callistephi, copTo3pa3Ku.

IMocranoBka mpodjemu. Ha mouatky XX cT. y cBiti Oyno 3apeectpoano 0mm3pko 1000, Ha cho-
rozHi cBiToBa Konekuiga Hamiuye npubmmsHo 4000 coptiB C. chinensis (L.) Nees. [1]. CopTumenT moc-
TIHO MOKPAIYETHCS 1 OHOBIIIOETHCS, 3a ocTaHHl 10 pokiB B Ykpaini Oyno 3apeecTpoBaHO HOBHUX 13 co-
priB. 106 edexTrBHO BUKOPHCTOBYBATH MTOTEHITIan coptuMeHTy C. chinensis (L.) Nees. mis o3eieHeH-
HS HACEJICHUX MiCLlb, MOTPIOHO YITKO 3HATH MPUYMHHU 3HIDKEHHS IEKOPATUBHUX SIKOCTEH Ta MPOIYKTHB-
HocTi pocnuH. Y 40-50-1i poku XX cT. OCHOBHHM HaIpsMOM Y CeJeKLii alCTpu OJHOPIYHOI OyJI0 CTBO-
PCHHS COPTIB 32 TAKMMHU O3HAKaMH SIK KOJIip, opMa Ta po3mip CyiBiTh. OCTaHHIM YacOM iCTOTHO 3Mi-
HWJIKMCS BUMOTH JI0 COPTUMEHTY, PHHOK TTOTPeOYe BEMKY KUTBKICTh COPTIB KOMIIAKTHHX, PI3HHUX 32 PO3-
MipOM Ta Pi3HOMAHITHICTIO 3a0apBJIEHHS CYIBITh, MIPUAATHHUX JUI CTBOPEHHS! KOMIO3HUMLIN 11 03eJe-
HEHHS MICT 1 IpHUCaANOHUX MIJITHOK, a TAKOXK 3 BUCOKUMH MOKa3HUKAMHU CTIHKOCTI 0710 (hiTOMMAaTOreH-
HUX YUHHHKIB, aHTPOIIOTEHHOT'O HABAaHTAXXEHHSI, a010THIHUX (PaKTOPIB.

OnHi€ro 3 TONOBHUX IpoOJieM y MPOMHUCIOBOMY BuUKopHcTaHHI mpenctaBHuKIB C. chinensis (L.)
Nees. € 3HauHe ypakeHHsS (y3apio3HuM B’siHeHHsM [2, 3, 4]. Haiibinbm HeOe3neyne 3aXBOPIOBaHHS
3ymoBiioe 30yaauk Fusarium oxysporum f. sp. callistephi (Beach) W.C. Snyder & H.N. Hansen [5].
Brepuie 3axBoproBanns C. chinensis (L.) Nees. Ha ¢y3apio3 Oyno Biamiueno B CILIA B 1896 p. [6].
Galloway B. T. moB’s13aB po3BHTOK MaTOJOTIi 13 CTAPIHHAM POCIHUH, IO B MOJAIBIIOMY MiATBEPIMIN
inmn aBropu [7, 8]. Uepes 22 poku Beach W. BcTaHoBuB, 1110 npuunHOi0 ¢y3apio3y Ha C. chinensis
(L.) Nees. € Fusarium conglutinans v. callisteph Beach [9]. Inmi aBropu BBaykanu 30yJHUKaMH TaTo-
sorii C. chinensis (L.) Nees. — Fusarium conglutinans v. majus Wollenw., Fusarium lateritium var.

© Mapuenko A.B., 2016.
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fructigenum (Fr.) Wollenw., Fusarium oxysporum Schitdl., (1824) [10-13]. ¥ 1940 pomui 6yno BcTa-
HOBJICHO, 110 30yIHUKOM (y3apiozHoro B’ stHeHHS € rpub F. oxysporum f. sp. callistephi [14].

Icayrounii coptument C. chinensis (L.) Nees. He BUpilTye po0iieMu 3a0e3MeueHHs MPOMHUCIIOBO-
o Ta aMaTOPCHKOTO KBITHUKApCTBA COPTaMH, SIKi TIOEAHYBAJIN O BHCOKI JCKOPAaTHBHICTh, HACIHHEBY
NPOIYKTHBHICTbD, CTIHKICTB JO XBOPOO Ta HECTIPUATIMBUX KIIMAaTUYHUX YMOB, IPUAATHUX J0 MEXaHi-
30BaHOTO BUPOIIyBaHHS.

AHaJi3 ocTaHHIX HocaimKkens i mybmikamiii. B Ykpaini cepen coptiB C. chinensis L. Nees. perioHa-
JIBHOT KOJISKIIii CTIMKUMM 10 30yaHuKa (y3apiosy usisieHO 44 coptu (46,8 %), 42 (44,7 %) — cnadko
YpaKSHUMH, BiCIM i3 JTOCTIKEHUX COPTIB (8,5 %) HaIeKUTh 0 KaTeropii cepeHboypakeHux [15].

¥V Pocii Oyo mpoBeeHO iIMyHOJIOTi9HAN aHali3 49 copTiB alicTpu OAHOPIYHOI, 3 SKuX 34—-35 cop-
TiB XapaKTepHU3YIOThCS K CTIWKI a00 BIMHOCHO CTiMKi 10 (py3apio3HOTO B’STHEHHS a00 ypa)aroThCs
cnabko [16-18].

Mertor pociaigeHp Oyli0 BU3HAUMTH PiBEHb IMOJIT€HHOI CTIHKOCTI KOJEKLIHHUX COPTO3pa3KiB
C. chinensis (L.) Nees. Ta BuaiiuTi eheKTUBHI pKepesia CTIHKOCTI o0 (Gy3apio3HOro B’ IHEHHS.

Marepiau i MeToquKa H0CTigKeHb. XapaKTEPUCTUKY PiBHS CTIHKOCTI KOJIEKLIHHUX COpTO3pa3-
kiB C. chinensis (L.) Nees. npoBowiu 3a mikanoto BIP i PEB [19] naBenenoi B Tabmumi 1. ImyHOmNOT-
YHY XapaKTEPUCTUKY KOJCKIIHHUX 3pa3kiB C. chinensis (L.) Nees. oTpuMaiy 3a pe3yiabTaTaMH BOCh-
MHUPIYHOI OIHKK Ha pupomHoMy (oHi B ymoBax Jlicoctenmy Ykpainu, a came CKBHPCHKOI JTOCHITHOT
cranuii (2008-2009 pp.) Ta 6iocramionapy BHAY (2010-2015 pp.).

Tabmuiyt 1 — Mkana oniHoBanHs piBHS cTilikocTi Koekuiiinnx copro3paskiB C. chinensis (L.) Nees. (2008-2015 pp.)

[kana o6miky XapakTepucTrKa CTIHKOCTI 3a:
Oan % OaoM THUIIOM peaKIii CTYICHEM
0 0 9 resistance (R) imynHi I (+30x) — yactka P1

1,0 0,1-15,0 7 moderately resistance (R+) npakTrdHo cTiiiki II (+20x) — yacTka
P2

2,0 15,1-35,0 5 moderately susceptible (S/) cepennbocTiiiki 111 (+0x) — yactka P3

3,0 35,1-50,0 3 susceptible (S) cnpuitasTimei IV (-20x) — yactka P4

4,0 >50,1 1 highly susceptible (S+) Iy’Ke COpUHHATINBL V
(-30x) — yactka P5

Knac fI3nukoBi Mae goMiHyroue Micle y KOJIEKIii 3a KITBKICTIO cOpTo3paskiB (94 copTo3pasky,
70,7 %), sixi Hanexatsb 00 6 (60 %) Tumis, 16 (59,3 %) rpymn, cepen sSKUX MepeBaxkaroTh TN Harmi-
KyJsicTi — 36 coptospaskis (27,0 %) ta IIpomenesi — 26 (19,5 %), rpyna IliBonienoniona (Pionen) —
21 copro3pasok (15,7 %) ta Xymoxus (Deutsche Meister) — 18 (13,5 %), Bix 3araabHOi KiJTBKOCTI B
KOJIEKLii. 3 METOI0 BU3HAYEHHSI i 10OOPY COPTO3pa3KiB IHOTO KJacy 3 MOMITeHHOIO CTIHKICTIO A0 QY-
3api03HOTO B STHEHHSI JIJIS CEJICKITIT Ta 1HANBIAYaTbHUX XapaKTEPUCTHK CTIMKOCTI COPTO3Pa3KiB POCIIHH
C. chinensis (L.) Nees. MU IpOoBeIH psil PO3PAXyHKIB, a caMe CTaOUTbHICTD IIPOSBY O3HAKH CTIMKOCTI
Ta aJalTHBHY 3JaTHICTh 3pa3KiB BU3HAYAIH 33 CXEMOIO CTATUCTHYHOI 00poOku nanux [20-22], Buko-
PHUCTOBYIOUHM HACTYIHI CTATUCTHYHI MOKAa3HUKU: CEPEOHBOPIYHMNA CTYMiHb ypaxkeHHS (X+Sx), sKuii
XapaKkTepPU3ye YMOBHHUM IEHTP HOPMAIHHOTO PO3IMOAUTY O3HAKH YPaKCHHS 0 POKax; iHTEPBAI MiHi-
MaJIBHOTO 1 MaKCUMaJIbHOTO YpaskeHHS (Lim X i — mar)s KOCimieHT Bapiamii (V+ S,), sKuil 103BoJISIE
NpOAHAII3yBaTH CTYIiHb MIiHIMBOCTI O3HAKH ypaskeHHsI [23]; koeillieHT arpoHOMiuHOI cTablIbHOCTI (As),
IO XapaKTepU3ye CTAOUTLHICTD 03HAKH CTiMKOCTi. OcTanHii oka3auk BBiB [LI1. Jlityn [24], skwii 7omoB-
Hioe KoedirieHT Bapiamii 10 100 %, ane #ioro Mo)kHa 00paxOBYBaTH HE3ICKHO BiJ IHOTO KoedilieHTa
[25, 26]. KoedimieHT cTabibHOCTI 03HAKK CTIMKOCTI Bu3Hadanmu 3a (opmynow: As = 100 — (S/X), ne
S — crangapTHE BIAXWICHHS; X — CEPEIHBOPIYHHUM CTYIIHD YpaKeHHS; AS — KOe(iIlieHT CTaOUIBHOCTI
TIPOSIBY COPTOBOI O3HAKU CTIMKOCTI, %. 3a pe3yJbTaTaMi 0araTOPiYHUX OIIHOK, 3pa3Ku KilacudikyBa-
T Yy T SITK TPyIaxX CTIHKOCTI 3TiHO 3 HACTYITHOIO IIKAJIO0, Y 0anax abo BiACOTKAaxX cepeIHbOPIYHOTO
ypaxenssi: 0 — imyHHi; | — npaktuano criiiki (Bx = 0,1-1,0; x = 0,1-25 %); 1l — cnabko cnpuiAHATIVBI
Bx = 2,1-3,0; x = 25,1-50,0 %); Il — cepemapocnpuiiasTmBl (Bx = 2,1-3,0; x = 50,1-75,0 %);
IV — coipuitastmmesi (Bx > 3,1; x > 75,1 %).

Ocrarounuii aHani3 piBHS 1 CTaOLTFHOCTI IPOBOJVIIM 32 JOMOMOIOIO TMTOKA3HUKIB yYpakeHHS Lim Xy,
Koe(irieaTa arpoHOMigHOT cTabITEHOCTI AS Ta IHIEKCIB PiBHS CTIHKOCTI BiATIOBITHO 0 y3araJlbHIOIO-
Y0l IIKaJW: BUCOKOCTIMKI — O3HAKW ypaKEHHS BIJACYTHI; MpakTUIHO CTikKi (Lim X < 25,0 %;
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As >60,0 %, iamexc 9 i1 7); cmabkocupuitasaTINBl (Lim X, < 25,1-37,5 %; As >60,1 %, iamekc 9,
7 15); cupuitastiusi (Lim X, < 25,1-37,5 %; As >40,0 %, ianexc 9 i 7); cepeqHbOCTIPUIHHSITINBI
(Lim Xy < 37,6-63,5 %; As >40,0 %, iagexc 9, 7 1 5). CrabinpHa MpakTHYHA CTIWKICTE, a00 CIpHIA-
HATIUBICTD XapaKTepU3YEThCs iHIEeKcoM 9 1 7, a ymMoBHA — 5, 3 Ta 1. Y HOCHIKEHHSIX MH BU3HAYNIN
BHCOKO- Ta MPAKTUYHO CTiKKi 3pa3Kku. PiBeHb cTaOinbHOCTI CcTiKOCTI a00 CIPpUUHATIMBOCTI BioOpa-
Jae HIEKC, 3TIIHO 31 MKAIOK: © — JTy’K€ BUCOKHH PiBeHb CTaOUTLHOCTI 03HaK| criiikocTi (As >80,1 %);
7 _ Bucokwii (As = 60,1-80,0 %); ° — cepemniii (As = 40,1-60,0 %); * — Husbkwuii (As = 20,1-40,0 %);
' nyxe HmbkHit (As < 20,0 %). CTabinbHui IPOSB O3HAKH CTIKOCTI XapaKTEPU3YEThCS 1HACKCOM
917, aymoBHUi — 5,3 Ta 1.

OCHOBHI pe3yJbTaTH AOCTIIKEHHSA. Y pe3yibTaTi (hiTOMaToJOrYHOr0 MOHITOPHHIY COPTO3Pa3KiB
konekii C. chinensis L. Nees. 3a pOKH TOCTIKEHb B YMOBaX MPHPOTHOTO (POHY CIOCTEPIrajii CTYITiHb
ypaxkenHs F. oxysporum Schlecht. B mexkax 0-83 %, cepenHpo3BakeHMH 0an ypakenHs — 0—4.

3a pe3yibpTaTaMy iIMyHOJIOT1YHOI OLIIHKH, CYKYITHOCTI 3pa3KiB knacy SI3uukosi koxekuii C. chinen-
sis L. Nees. po3noisicHi 3a MPOSBOM CTIHKOCTI 10 (y3apio3Horo B’siHeHHs Ha iMyHHI (R) — 20,2 %,
npakTuaHO cTiiki (R+) — 48,9 %, cepennpoctiiiki (S/) — 23,4 %, cupuitasatinusi (S) — 5,3 %, nyxe
cnpuiHATINBI (S+) — 2,2 %.

3a pe3ynbTaTaMu IMyHOJIOTIYHOT OITIHKY, CYKYITHOCTI 3pa3KiB KOJIeKIil kiacy S3uukosi tumy Ky-
4epsiBi 3a IIKAJIOK OOJIIKIB PO3MOAiICH] 3a MPOSBOM CTIHKOCTI 10 (y3apio3HOro B’STHCHHS Ha IMyHHI
(R) - 12,5 %, npakTtuuno criviki (R+) — 37,5 %, cepennpocrtiiiki (S/) — 50 %, i3 TunoM peaxiii cpuii-
HATIHBI (S), 1yKe cpuiHATIUBI (S+) 10 (y3apio3HOro B’SIHEHHS HE BHSIBIICHO.

Y po3pisi rpyn Ty KydepsiBi po3Imoaisi 3a mposiBOM CTIHKOCTI BiTOYBa€eThCS Tak: Tpyma Straussen
feder — na imynHi (R) — 14,3 %, npaktuuno criiki (R+) — 28,5 %, cepenuwocritiki (S/) — 57,2 %,
Chrysantemum — npaktndao ctidiki (R+) — 100 %. ['pyna criiikocti [-imyHHI 3 Tunom peakuii (R)
npeacTaBieHa 3pa3koM — Giant Ray Silvery Rose, sikuii 3a pOKH JOCTIIKEHb Ha IPUPOTHOMY (hOHI HE
MaB MpOSIBY ypakeHb (y3apio3HUM B’SIHEHHSIM, IHAEKC arpOHOMIYHOI CTaOlIBHOCTI CTaHOBHTH
*_As>80,1 %, mo CBiZUMTH HPO OyKe BUCOKMIl piBeHb O3HAKM CTifikocTi. I'pyma crTilikocTi
II-mpakTraHo cTiMKi 3 TUOM peaktii (R+) mpexcrabmena copro3paskamu Ty Kydepssi — «Giant
Ray Red», «Giant Ray White», «Goldschrall». 3a pokn mocmikeHb CTyMiHb ypaKeHHS LUX 3pa3KiB
oyB y mexax Big 0,0 mo 14 % Tta cepeanpo3Bakenuii 6an — Bix 0,0 go 1,0. O6paxoByroun KoediieHT
arpOHOMIYHOI CTaOUTBHOCTI (AS), IO XapaKTEPHU3y€e CTAOUTBHICTh O3HAKU CTIHKOCTI BCTAaHOBWIIH, BU-
COKHUH piBEHb 03HAKHU CTIHKOCTI (7—As:60,1—80,0 %) — «Goldschrall», cepenniii (S—As=40,1—60,0 %) —
«Giant Ray Red», nyxe Hu3bKHil piBeHb cTabimpHoCTi ('—As5<20,0 %) — «Giant Ray White». I'pyma
criiikocTi III-cepennpocriiiki 3 Thmom peaxuii (S/) mpeacraBieHa copTo3paskamu Tuny KydepsiBi —
«Giant Ray Red Pure White», «Giant Ray Silvery Blue», «Giant Ray Yellow», «Giant Ray Mid
Blue», y axux 3a poku JOCIIHKEHb CTYIIHL YpaKeHHS 3pa3ka O0yB y Mexax Big 8,0 mo 25,0 % Ta ce-
peanpo3BaxkeHuit 6an — Bix 1,0 go 2,06. [agekc arpoHOMIYHOI CTa0LTBHOCTI O3HAKH (9—As>80,1 %)
CBITYUTHL TIPO Ty’KE€ BUCOKUH pPiBEHh O3HAKH CTIMKOCTI 3 XapakTtepuctukoro IIl-cepemnpocriiiki (S/)
copto3paskiB «Giant Ray Silvery Blue», «Giant Ray Yellow», Bucokuit (7—As:60,1—80,0 %) — «Giant
Ray Red Pure White», «Giant Ray Mid Blue». Takum unHOM, B konekii C. chinensis L. Nees. copTo-
3pasku tuny KyuepsBi — «Giant Ray Silvery Rose», «Goldschrall» MaroTh npakTUdHe 3HAYCHHS JJIS
CEJICKIIIT SIK JDKepesia MOJIITeHHOT CTIHKOCTI.

3a pe3yibpTaTaMy iMYHOJIOTIYHOI OLIHKM CYKYMHOCTI 3pa3KiB Konekuii Tumy IIpoMeHeBi 3a mika-
71010 00JIiKiB BCTAaHOBHUIIH, 1[0 COPTO3pa3Ky BOTO TUITY PO3MOIiNIEH] 3a MPOsIBOM CTIMKOCTI Ha IMyHHI
(R) — 11,6 %, mpaktuuno ctiiiki (R+) — 50 %, cepeannocriiiki (S/) — 30,7 %, nyxe cipuiiHATINBI (S+)
— 7,7 %, 13 THIIOM peakiiii cupuiHATINBI (S) 10 (y3apio3HOro B’SIHEHHS HE BUSBJICHO. Y Ppo3pi3i IpyIn
tuny IIpomeHeBi po3moAin 3a mposiBOM CTilikocTi BinOyBaeThcs Tak: rpyma Deutsche Meister — Ha
imynH1 (R) — 11,1 %, npaktrano criiiki (R+) — 44,5 %, cepenubocTiiiki (S/) — 38,8 %, myxe cipuiiHs-
iuBi (S+) — 5,6 %, Radio — imynHi (R) — 33,4 %, npaktuano cTifiki (R+) — 66,6 %, Unicum Deutsche
— mpakTH4HO cTiiiki (R+) — 60 %, cepennbocriiiki (S/) — 20 %, ayxe crupuitaaTiusi (S+) — 20 %. I'pyna
criiikocTi [-imyHHi 3 THom peakuii (R) npencrasiena 3paskamu tuity [Ipomenesi — «Rancova Zorja»,
«Julia», «Florett», siki 3a pOKH OOCIIIKEHb Ha MPUPOIHOMY (HOHI HE MaJM MPOSBY ypaxkeHb (hy3a-
PiO3HUM B’SIHCHHSIM, 1HJEKC arpOHOMIYHOI CTAOUTLHOCTI CTAHOBUTH 9—As>80,1 %, 10 CBIAYUTH TIPO
Iy’Ke BHCOKHUI piBeHb 03HaKH cTilikocTi. ['pymna criiikocTi II-mpaktudno cTiiiki 3 THHoMm peakuii (R+)
MpecTaBIeHa copro3paskamu Thiy IIpomeneBi — «Adretta», «Babushkin Sarafan», «Vresneva»,
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«Goluboi Pauchoc», «Ludmila», «Polina», «Swanhild», «Prazdnichnaja», «Harzgruss», «Silberreiher»,
«Exotica Red», «Exotica White», «Rubinovi Zwjozdy». 3a poku AOCTiIKEHb CTYIiHb ypaKEHHsI IIHX
3paskiB 0yB y mexax Big 0,0 mo 15 % Ta cepennpo3zBakernii 6am — Bix 0,0 go 1,0. O6paxoByroun Ko-
e(dimieHT arpoHOMIYHOI cTadiIbHOCTI (AS), IO XapaKTepu3ye CTaOUIBHICTh 03HAKH CTIHKOCTI BCTaHO-
BHJIN, Jy’Ke BHCOKHIl piBeHb 03Haky cTilikocTi (*—As>80,1 %) y copTo3pasKiB 3 MPAKTHUYHOIO CTifiKic-
Ti0 — «Ludmila», «Polina», Bucokuii piBeHb (7—As=60,1—80,0 %) — «Swanhild», «Harzgruss», cepen-
HIH (S—As=40,1—60,0 %) — «Adretta», «Babushkin Sarafan», «Vresneva», «Goluboi Pauchoc», Hu3E-
KU piBeHb CTabUILHOCTI (3—As=20,1—40,0 %) — «Prazdnichnaja», «Silberreiher», «Exotica Red»,
«Exotica White», «Rubinovi Zwjozdy». I'pyna criiikocti IlI-cepennpocTiiiki 3 Tumom peakuii (S/)
npejicTaBieHa copro3paskamu Tuiy [Ipomenesi — «Leleca», «Pamjat», «Darunok Matery», «Djiocon-
da», «Zwezda Poljesja», «Neschnost», «Filigran», «Unicum Rose», y SKHUX 32 pOKH JIOCIiKEHb CTY-
MiHb YpaKeHHs 3pa3ka OyB y mexax Big 5,0 mo 35,0 % ta cepennbo3Bakenuit 6an — Bix 0,5 mo 2,0.
Iumeke arpoHoMidnoi crabinmbrocTi o3Haku ("—As > 80,1 %) CBimUHTH TPO Jy’Ke BHCOKHMIl PiBEHb
O3HAKM CTIHKOCTI 3 XapakTepuctukoto IlI-cepemupocTiiiki (S/) copro3paskiB «Leleca», «Darunok Ma-
tery», «Djioconda», «Zwezda Poljesja», «Neschnost», Bucoxuit (7—As=60,1—80,0 %) — «Pamjat», «Fi-
ligran», Hu3bKuii piBeH» crabimpHOcTi (*—As=20,1-40,0 %) — «Unicum Rose». I'pyma criitkocrti
V-nayxke CIpUHHATINBI 3 THTIOM peakiii (S+) mpeacTaBieHa copTo3pa3kamu Tuiry [Ipomenesi — «Exot-
ica Blau», «Soljans Golubaja», y IKux 3a poKH JOCHIHKEHb CTYIIHb YpaKeHHS 3pa3ka OyB y Mexax
Bix 25,0 1o 83,0 % Ta cepenHbo3Baxenwmii 6an — Bix 1,5 no 4,0. [Hgexc arpoHOMIYHOT CTa0iLIBHOCTI
osHaxu (‘—As > 80,1 %) cBimdUHTH MPO Ay’KE BHCOKHI PiBEHb O3HAKH CTIHKOCTI 3 XapaKTEPHCTUKOIO
V-IysKe CIPHIHSTINBI 3 THIIOM peaKkiiii (S+) coprospaska «Exotica Blau», Bucoxuit (‘—As=60,1-80,0 %) —
«Soljans Golubaja». Takum unHOM, B KoJekuii C. chinensis L. Nees. copro3pasku tuny [Ipomenesi —
«Rancova Zorja», «Julia», «Florett», «Swanhild», «Harzgruss», «Ludmila», «Polina» mMaioTh mpakTu-
YHE 3HAYCHHS JJIA CEJICKIIIT SK JPKepelia MoireHHo1 CTIHKOCTI.

3a pe3ynbTaTaMy iMyHOJIOTiYHOI OLIHKH CYKYITHOCTI 3pa3KiB KOJIEKIil TUITy YepenuTyacTi 3a MIKaIok0
00JTiKiB BCTaHOBIJIH, 1110 COPTO3Pa3Ky LBOTO TUITY PO3MOIiJIEH] 3a posiBoM cTilikocTi Ha imyHHI (R) — 50 %,
npakTuaHo CTifiki (R+) — 50 %, i3 TumoMm peakmii cepeanbocTiiiki (S/), myxe cnpuiHATIHBI (S+),
crpuiHATINBI (S) 10 (y3apio3HOro B’SIHEHHS HE BUSABJICHO. Y PO3pi3i rpyil THITY UepermurdacTi po3noiia
3a MPOSIBOM CTIMKOCTI BigOyBaeThes Tak: rpymna Victoria — Ha iMmyHHi (R) — 83,4 %, npaktuuHo cTiiiki (R+)
—16,6 %, Zwerg Aster — imynHi (R) — 16,6 %, npaktiaso cTidiki (R+) — 83,4 %. 'pyna crifikocTi [-imyHHI
3 TaroM peakiii (R) mpeacraBnena 3paskamu tury Yepenmraacti — «Victoria Weis», «Victoria Dunkelvio-
let», «Voronez White», «Voronez Rosovaja», «Voronez Border Lilac», «Zwerg Aster Weis», siki 32 poku
JOCTIPKEHb Ha PUPOAHOMY (OHI HE MaJli IPOSIBY YpaskeHb (y3apio3HUM B’ STHEHHSIM, iHACKC arpOHOMI-
4HOI cTabinbHOCTI cTaHOBHTH —As>80,1 %, 10 CBiIYHTH MPO [Iy’ke BHCOKHIT PIBCHb O3HAKM CTIHKOCTI.
I'pyma critikocti II-mpakTraHO CTifiki 3 THIIOM peaktii (R+) mpencrasiena copro3pazkaMu TAITy YepermuT-
yacTti — «Voronez Lilac», «Zarevo», «Zwerg Aster Feuerkugel», «Zwerg Aster Lachrosa», «Zwerg Aster
Dunkelblau», «Zwerg Aster Violet». 3a poku JOCIiIKEHb CTYIIHD ypaKeHHs IINX 3pa3KiB OyB y Mexkax
Bix 0,0 1o 10 % Ta cepemupo3Bakernii 6anm — Bix 0,0 mo 1,0. OOpaxoByroun KOedimi€eHT arpOHOMIYHOI
cTabuTBHOCTI (AS), II0 XapaKTepH3ye CTA0UIBHICTh O3HAKH CTIKOCTI BCTAHOBHIIM, BUCOKUI PiBEHb O3HAKU
critikocti ('~As=60,1-80,0 %) y copTo3pasKiB 3 IPAKTHUHOIO CTiliKicTio — «Zwerg Aster Lachrosa», cepemiii
(~As=40,1-60,0 %) — «Zwerg Aster Dunkelblau», Husbkuit pisenb crabinbHocti (—As=20,1-40,0 %) —
«Voronez Lilac», «Zarevo», «Zwerg Aster Feuerkugel», «Zwerg Aster Violet». TakuM YHMHOM, B KOJEKITil
C. chinensis L. Nees. copro3pazku tumy Yepermtuacti — «Victoria Weis», «Victoria Dunkelviolet»,
«Voronez White», «Voronez Rosovaja», «Voronez Border Lilac», «Zwerg Aster Weis», «Zwerg Aster
Lachrosa», MaroTs mpakTHYHE 3HAYESHHS JJTs CEJEKITIi K JDKepeia TOTIreHHOT CTIHKOCTI.

3a pe3ynabTaTaMH iIMyHOJIOTIYHOI OLIIHKK CYKYITHOCTI 3pa3KiB Kosekuii Tumy ['oiyacTi 3a mKkasnoio
00JTIKIB BCTAHOBHWJIH, III0 COPTO3PA3KH IIHOTO THITY PO3IMOILICHI 3a MPOSIBOM CTIMKOCTI HA TIPAKTHIHO
ctiiiki (R+) — 30 %, cepennapocriiiki (S/) — 60 %, cnpmitastausi (S) — 10 %, 13 Tumiom peakmii imyrH1 (R),
OyXe COpUHHATINBI (S+) A0 (y3apio3HOro B’sIHEHHsS HE BUSIBIEHO. Y po3pisi rpyn tumy [‘omyacti
PO3MoAiN 3a MPOsIBOM CTIHKOCTI BinOyBaeTbes Tak: rpyna Nadel Ha mpaktuuHo cTiiiki (R+) — 100,0 %,
Riviera — npaktuano ctitiki (R+) — 12,5 %, cepemunocrtiiiki (S/) — 75 %, cnpuiiasatimsi (S) — 12,5 %.
I'pyna criiikocTi [I-mpakTnuno criiiki 3 TnoM peakuii (R+) npeacrasnena coprospaskamu tumy ['on-
yacti — «Deep Scarlet», «Sutinki», «Riviera Lavender Rose», 3a poku goCHiIKeHb CTYIiHb YpaXKeHHS
ux 3pas3kiB O0yB y mexax Big 0,0 mo 10 % Ta cepemunpo3Baxxenuit 6an Big 0,0 go 1,0. O6paxoByroun
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KoeQILIE€HT arpOHOMIYHOI cTabUILHOCTI (AS), II0 XapaKTepU3y€e CTaOLIbHICTh 03HAKK CTIMKOCTI BCTa-
HOBMIIH, Jly’e BHCOKHiI piBeHb 03HaKH cTiiikocti ("—As>80,1 %) y copTo3pa3ka 3 HPaKTHUHO CTiiKi-
ctio — «Riviera Lavender Rose», Hu3bkuii piBeHb CTa0LIBHOCTI (3 —As=20,1-40,0 %) — «Deep Scarlet»,
«Sutinki». I'pyma critikocti III-cepemabocTiiiki 3 TumoMm peakmii (S/) mpenacraBieHa COpTO3pa3KaMu
tumy ['omyacti — «Riviera Carmesin Rose», «Riviera Monako», «Riviera Monte Carlo», «Riviera San
Remo», «Riviera San Trope», «Riviera Blau», y SKux 3a poKd IOCIIKEHb CTYIIHL YPaXKCHHS 3pa3Ka
0yB y mexkax Bix 17,0 no 35,0 % ta cepenuno3Baxkenuii 6an Big 0,5 no 2,0. [aaexc arpoHOMiIYHOI cTa-
6inpHOCTI 03HaKH (—As > 80,1 %) CBiTUHTH MPO My’Ke BHCOKMI PiBEHb O3HAKM CTIHKOCTI 3 XapaKTe-
puctukoro IlI-cepenunocritiki (S/) copro3paskiB «Riviera Carmesin Rose», «Riviera Monako», «Ri-
viera San Trope», BucOkuii (7—As=60,1—80,0 %) — «Riviera Monte Carlo», «Riviera Blau», cepeamniii
(°—As=40,1-60,0 %) — «Riviera San Remo». I'pyrma criiikocti IV-cripuitHsTnmBi 3 THIIOM peakii (S)
nmpejcTaBieHa copTo3paskoM tumy ['omdacti — «Imperia», y SKOTo 3a POKU JOCTIHKEHb CTYIIHb ypa-
KeHHs 3pa3ka OyB y mexax Bix 20,0 mo 47,0 % Ta cepennpo3Baxkenuit 6an — Bin 1,2 o 2,0. [agexc
arpoHoMiuHoi crabinbHocTi 03Haku (—As=60,1-80,0 %) CBimUUTH PO BHCOKHMIi PiBEHb O3HAKH CTili-
KOCTi 3 XapakTepUCTHKOIO [V-cnpuiHsTaNBI 3 THIIOM peakuii (S+) copTto3paska «Imperia». Takum
yrHOM, B Konekuii C. chinensis L. Nees. copro3pasok tumy ['omgacti — «Riviera Lavender Rose», mae
MIpaKTUYHE 3HAYCHHS IS CEJICKIIT K JPKEPEIIO TOTITeHHOI CTIHKOCTI.

3a pe3ynapTaTaMd IMYHOJIOTIYHOI OITIHKM CYKYITHOCTI 3pa3kiB KOJIeKIlii Tumy HamiBkymsicTi 3a
LIKAJIOI0 OOJIIKiB BCTAHOBHJIM, IO COPTO3Pa3KH I[bOTO THITy PO3MOJINEHI 3a MPOSIBOM CTiHKOCTI Ha
imyaH1 (R) — 19,5 %, npaktuaro criiiki (R+) — 58,5 %, cepenunocriiiki (S/) — 11,0 %, cnipuitHaTIHBI
(S) — 11,0 %, i3 Tunom peakiii ayxe cpuiHATIMBI (S+) 10 (y3apio3HOro B’SHEHHS HE BHUSABJICHO.
VY po3pisi rpyn tumy HamiBkyssicTi po3moAin 3a mposiBOM CTiHKOCTI BinOyBaeThCs Tak: rpyma Ameri-
can Branehing na imynHi (R) — 100,0 %, Duchess — imynsi (R) — 20 %, npaktu4so criiiki (R+) — 40 %,
cupuitasaTIIBi (S) — 40 %, Pionen — imyn#i (R) — 19 %, npaktuyano criiki (R+) — 52,4 %, cepenapo-
critiki (S/) — 19,1 %, cupuitasatnusi (S) — 9,5 %, Rosen — npaktuuno ctiiiki (R+) — 100 %, Triumph —
npakTuaHo cTikiki (R+) — 100 %, Schuriheit — imynHi (R) — 50 %, npakTuuno critiki (R+) — 50 %.
I'pyna cridikocti I-imynni 3 Tumom peaktii (R) mpemcraBiieHa 3paskamMu Ty HamiBKymsicTi —
«Russkaja Crasaviza», «Duchess Red», «Schunheit Hell Rosa», «Goldschatz», «Silberfunke», «Pionen
Weis», «Pionen Silberrosa», ki 3a poKH JOCTIIKEHb Ha IPUPOAHOMY (OHI HE MaJH MPOSIBY ypakeHb
y3apio3HUM B’STHEHHSM, iHIEKC arpOHOMIYHOI cTabimbpHOCTI cTaHoBHTH —As>80,1 %, 10 CBiqYUTH
PO Ty’K€ BHCOKHM PiBEHb O3HAKM CTIHKOCTI. ['pyma criiikocTi II-mpakTHYHO CTiiiKi 3 THIIOM peaKxilii
(R+) mpencrasnena copro3paskamu turity HamiBkymscri — «Mzenskij Rubin», «Odarca», «Pionen
Rot», «Pionen Dunkelblau», «Fakel», «Flamir Weis Blau», «Flamir Rot», «Jabluneva», «Blauer
Turm», «Roter Turm», «Rosa Turm», «Duchess Crimson», «Sedaja Dame»; «Rosen Feurigscharlach»,
«Rosen Hell Violett», «Rosen Dunkelrot», «Vesnjanca», «Zhemchug», «Nadija», «Olanca», «Schuri-
heit Weis», 3a poku JOCIHiIKEeHb CTYMiHb ypa)keHHsI KX 3pa3kiB OyB y mexax Big 0,0 1o 15 % Ta ce-
penapo3Bakennit 6an — Big 0,0 go 1,0. O6paxoByroUH KOES)IIli€EHT arpOHOMIYHOI CTabUTEHOCTI (AsS),
10 XapaKTepu3ye CTa0IIBHICTh 03HAKU CTIMKOCTI BCTAHOBHUIA, TY)KE BUCOKHHA PiBEHH O3HAKHU CTIMKO-
cti (-As>80,1 %) y coprospaskiB 3 mNpaKTHuHOK crifikicTio — «Pionen Rot», «Rosen
Feurigscharlach», Bucokwii (7—As=60,1—80,0 %) — «Mzenskij Rubin», «Odarca», «Jabluneva», «Blau-
er Turm», cepenniit (S—As=40,1—60,0 %) — «Zhemchug», «Nadija», HU3BKHH PiBEHb CTAOLTHHOCTI
(3—As=20,1—40,0 %) — «Pionen Dunkelblau», «Flamir Weis Blau», «Roter Turm», «Rosa Turm»,
«Duchess Crimson», «Sedaja Dame», «Rosen Hell Violett», «Rosen Dunkelrot», «Olanca», ny»e HU3bKUH
(1—As<20,0 %) — «Fakel», «Flamir Rot», «Vesnjanca», «Schuriheit Weis». ['pymna criiikocri II-cepeanso-
CcTiliKi 3 TuNOM peakmii (S/) mpeacraBneHa copro3paskamu tuiry HamiBkymsicti — «Golubij Vischor»,
«Janina», «Weiss Turm», «Shamo Turm», y SKUX 3a pOKHU JOCIIKCHb CTYIIIHb Ypa)KEHHS 3pa3ka OyB
y mexax Bix 19,0 mo 35,0 % Ta cepemnno3Baxenuii 6am — Bix 0,5 mo 2,0. [mgexc arpoHOMIYHOI CTa-
6inpHocTi 03HaKH ("—As>80,1 %) CBIZYMTH MPO Ty’Ke BUCOKUIA PiBEHb O3HAKH CTIHKOCTI 3 XapaKTepH-
ctukoro IT-cepenubocriiiki (S/) coprospaskiB «Golubij Vischor», Bucokuii ('—As=60,1-80,0 %) —
«Janina», «Weiss Turm», «Shamo Turm». I'pyna criiikocti [V-cipuiiHaTINBI 3 THIOM peakuii (S)
MpeAcTaBiIeHa copTo3paskamu tuiry HamiBkymsicti — «Duchess Dark Blue», «Silberrosa», «Gelb
Turm», «Duchess Light Blue», y sKux 3a poKu JOCHiIXEHb CTYIiHb Ypa)KeHHS 3pa3ka OyB y Mexax
Bix 19,0 no 50,0 % Ta cepennpo3BaxkeHui Oan — Bix 1,2 1o 2,5. [HHEeKC arpoHOMIYHOT CTaOiIBHOCTI
o3Haku (—As=60,1-80,0 %) cBimunTh MPO BUCOKHI PiBEHb O3HAKM CTIHKOCTI 3 XapaKTEPHCTUKOIO
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IV-cipuiiaariausi 3 tumoMm peakmii (S+) coprospaskiB «Duchess Dark Blue», «Silberrosa», «Gelb
Turm», «Duchess Light Blue». Takum unnOM, B Konekuii C. chinensis L. Nees. cOpTo3pazKku THUILY
HamiBkymscti — «Russkaja Crasaviza», «Duchess Red», «Schunheit Hell Rosa», «Goldschatz», «Sil-
berfunke», «Pionen Weis», «Pionen Silberrosa», «Pionen Rot», «Rosen Feurigscharlach», «Mzenskij
Rubin», «Odarca», «Jabluneva», «Blauer Turm», MarOTh MpaKTUYHE 3HAYCHHS JJIs CENIEKIIIi K JDKe-
peJia MoNireHHoi CTIMKOCTI.

VY pesynbrari (HITONATONIOTIYHOIO MOHITOPHUHIY BCTAaHOBWJIM, IO Ha MPUPOAHOMY (OHI 3pa3Ku
tuny Kynscri B konekuii C. chinensis L. Nees. He Many ypaKeHHS 32 pOKH OCTIKEHb. 3a pe3ybTa-
TaMH IMYHOJIOTIYHOT OLIIHKH, CYKYIHICTh 3pa3kiB Tuity KymscTi 3a mposiBoM cTiikocTi € imyHHOO (R)
1o (y3apiozHOTO B’ SIHECHHS. 3a MMOKAa3HUKAMHU CTa0lIbHOCTI 03HAKH CTIHKOCTI BCTAHOBUIIH, ITIO COPTO-
3pasku: «Ball Aster Dunkel Rosa», «Malinovii Blask» MaroTe npakTuyHe 3HaueHHS JUIS CENEKINl K
JOKEpesia TOJIITeHHOl CTIHKOCTI.

BucnoBku. Y xonexuii C. chinensis L. Nees. knacy S3uukosi 35,8 % copTo3paskiB MaroTh Mpak-
TUYHE 3HAYCHHS JUTS CENEKIIIT SIK JDKepena MOJIITeHHOT CTIMKOCTI 1 JIJIS arpoeKoIorii sk (hakTop 1000py
BHUCOKOBIPYJICHTHUX HATOTHINB rpubiB Fusarium Tta 64,2 % cOpTO3pa3KiB, 10 CIPHUIIOTH IHTCHCUB-
HOMY PO3BUTKY SIK BUCOKO- TaK i HU3BKOBIPYJICHTHHX MAaTOTCHIB, IO MPU3BOIATH IO BUHUKHEHHS
emiiTOTiH, SKI MABUIIYIOTh IIBUAKICTh (OPMYBaHHS Ta BAHUKHEHHS arpeCUBHHUX pac.
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OuneHka ypoBHs IIOJTUTe¢HHOH YCTOHYHMBOCTH COPTO00PA310B aCTPhbI OHO/IEeTHel K1acca SI3bI4KkoBbIe NPOTHB QY-
3apHO3HOIO YBAAaHUS

A.B. Mapuyenko

Mo pe3ynpraTaM HIMMYHOJIOTMYECKOI OIIEHKH, COBOKYITHOCTE 00pa3moB Kkiacca SI3prakoBeie komiekuuu C. chinensis L.
Nees. pacrpezesicHa 10 IPOSIBICHUIO YCTOWYUBOCTH K (y3apHO3HOMY yBsigaHUIO Ha HMMYyHHBIE (R) — 20,2 %, npakTHiecKn
ycroiuuBble (R +) — 48,9 %, cpennecroiikue (S/) — 23,4 %, Bocnpuumuussl (S) — 5,3 %, oueHb BOCTIpUUMUMBEI (S +) — 2,2 %.
[To mokazarensm cTaOMIBHOCTH IMpU3HAKa YCTOWYMBOCTH YCTaHOBUIIH, YTO B Kosiekuuu C. chinensis L. Nees. npaktuueckoe
3HA4YEHHE AJIS CENEeKLUUH B KaUeCTBE UCTOUYHHMKA OJIUI'CHHON YCTOIMUMBOCTH UMEIOT cOpTo0oOpa3bl THna Brromuecs — «Giant
Ray Silvery Rose», «Goldschrall»; JIyueBsle — «Rancova Zorja», «Julia», «Florett», «Swanhild», «Harzgruss», «Ludmila»,
«Polina»; Uepernmtuacteie — «Victoria Weis», «Victoria Dunkelviolet», «Voronez White», «Voronez Rosovaja», «Voronez
Border Lilac», «Zwerg Aster Weis», «Zwerg Aster Lachrosa»; Uromsuatsie — «Riviera Lavender Rose»; [lonymapoBuaneie
— «Russkaja Crasaviza», «Duchess Red», «Schunheit Hell Rosa», «Goldschatz», «Silberfunke», «Pionen Weis», «Pionen
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Silberrosa», «Pionen Rot», «Rosen Feurigscharlach», «Mzenskij Rubin», «Odarca», «Jabluneva», «Blauer Turm»; lllapoBu-
nusle — «Ball Aster Dunkel Rosa», «Malinovii Blask».

Kuarwuessbie caoBa: C. chinensis (L.) Nees., UMMyHOJIOTHYECKAsl OICHKA, ITOJIMTCHHAS YCTOWYHBOCTH, BO30OYIHTEINb
Fusarium oxysporum f. sp. callistephi, copTooOpa3Isl.

Assessment of polygenic resistance of the aster annual ligula class samples against fusarium wilt

A. Marchenko

According to the results of immunologic assessment of Ligula Class C. chinensis L. Nees collection, some samples were
distributed by the manifestation of their resistance to Fusarium wilt into immune (R) — 20,2 %, practically resistant (R +) —
48.9 %, medium resistant (S /) — 23.4 %, sensitive (S) — 5.3 % and very sensitive (S +) — 2.2 %. 35.8 % of the samples in the
Ligula Class collection are of practical importance for selection as the source of polygenic resistance against the Fusarium
wilt pathogen and 64.2% of samples provide intensive development of both high- and low virulent pathogens. In terms of the
Curly type of I-immune (R ) resistance group is represented by Giant Ray Silvery Rose sample. Group II resistance — virtually
stable (R +) is presented with Giant Ray Red, Giant Ray White, Goldschrall samples, with the signs of high stability for
Goldschrall, middle — for Giant Ray Red, very low level of stability —for Giant Ray White. Group III resistance —medium
resistant (S /) — is presented with Giant Ray Red Pure White, Giant Ray Silvery Blue, Giant Ray Yellow, Giant Ray Mid Blue,
with Giant Ray Silvery Blue, Giant Ray Yellow to have signs of very high stability, Giant Ray Red Pure White, Giant Ray
Mid Blue - high ones.

In terms of the type Radial, resistance group [-immune (R) is represented with — Rancova Zorja, Julia, Florettsamples,
group resistance II — practically (R +) — with Adretta, Babushkin Sarafan, Vresneva, Goluboi Pauchok, Ludmila, Polina,
Swanhild, Prazdnichnaja, Harzgruss, Silberreiher, Exotica Red, Exotica White, Rubinovi Zwjozdy, with very high signs of
resistance in Ludmila and Polina samples, high — in Swanhild, Harzgruss samples, middle — in Adretta, Babushkin Sarafan,
Vresneva, Goluboi Pauchok, low resistance — in Prazdnichnaja, Silberreiher, Exotica Red, Exotica White, Rubinovi Zwjozdy.
Group resistance — III medium (S /) is represented with Leleca, Pamjat, Darunok Matery, Djioconda, Zwezda Poljesja,
Neschnost, Filigran, Unicum Rose samples with very high signs of resistance in Leleca, Darunok Matery, Djioconda, Zwezda
Poljesja, Neschnost samples, high — in Pamjat, Filigran, low — in Unicum Rose sample.

In terms of the type Tiled, the resistance group I-immune (R) is represented with Victoria Weis, Victoria Dunkelviolet,
Voronez White, Voronez Rosovaja, Voronez Border Lilac, Zwerg Aster Weis samples, the resistance group II — practically
stable (R +) is represented with — Voronez Lilac, Zarevo, Zwerg Aster Feuerkugel, Zwerg Aster Lachrosa, Zwerg Aster Dun-
kelblau, Zwerg Aster Violet samples, with very high signs of resistance in Zwerg Aster Lachrosa samples, middle — in Zwerg
Aster Dunkelblau samples, low resistance — in Voronez Lilac, Zarevo, Zwerg Aster Feuerkugel, Zwerg Aster Violet samples.

In terms of the type Acerous, the resistance group II — practically (R +) is represented with Deep Scarlet, Sutinki, Riviera
Lavender Rose samples, with the signs of high resistance in Riviera Lavender Rose sample, low resistance - Deep Scarlet,
Sutinki samples. The resistance froup III — medium resistant (S /) is represented withRiviera Carmesin Rose, Riviera Monako,
Riviera Monte Carlo, Riviera San Remo, Riviera San Trope, Riviera Blausamples, with very high signs of resistance in Rivi-
era Carmesin Rose, Riviera Monako, Riviera San Trope samples, high — in Riviera Monte Carlo, Riviera Blau samples, mid-
dle — in Riviera San Remo.

As a result of immunologic evaluations of sample set of the Hemispherical type collection, the resistance group
I-immune (R) is represented with Russkaja Crasaviza, Duchess Red, Schunheit Hell Rosa, Goldschatz, Silberfunke, Riopep
Weis, Riopep Silberrosa samples, resistance group II — practically resistant (R +) is represented with Mzenskij Rubin,
Odarca, Riopep Rot, Riopep Dunkelblau, Fakel, Flamir Weis Blau, Flamir Rot, Jabluneva, Blauer Turm, Roter Turm, Rosa
Turm, Duchess Crimson, Sedaja Dame; Rosen Feurigscharlach, Rosen Hell Violett, Rosen Dunkelrot, Vesnjanca, Zhemchug,
Nadija, Olanca, Schuriheit Weis samples, with very high signs of resistance — inRiopep Rot, Rosen Feurigscharlach samples,
high — Mzenskij Rubin, Odarca, Jabluneva, Blauer Turm, medium — inZhemchug, Nadija samples, low resistance — in Riopep
Dunkelblau, Flamir Weis Blau, Roter Turm, Rosa Turm, Duchess Crimson, Sedaja Dame, Rosen Hell Violett, Rosen Dun-
kelrot, Olanca samples, very low — in Fakel, Flamir Rot, Vesnjanca, Schuriheit Weis samples. Resistance group III — medium
resistant (S /) is represented with Golubij Vischor, Janina, Weiss Turm, Shamo Turm, with very high signs of resistance in
Golubij Vischor, high — Janina, Weiss Turm, Shamo Turm samples.

Key words: C. chinensis (L.) Nees., immunological assessment, polygenic resistance, Fusarium oxysporum f. sp. cal-
listephi pathogen, samples.
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