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YPOXKAWUHICTH TA MMOCIBHI AKOCTI MIMEHMUINI O3UMOI 3AJIEXKHO BIJI MEPEANOCIBHOI
BAKTEPHU3AIIIl HACIHHSA B YMOBAX 3AXIJITHOI'O JICOCTENY YKPAIHU

I C. Bonowyk
Incmumym cinocvkoeo eocnooapemea Kapnamcewroeo peziony HAAH, eyn. I pywescvrkoeo, 5, c¢. Obpowune
Ilycmomumiecokuil pation, Jlvsiecvka ooracmo, 81115, Vrpaiuna

3a docmamnvoco piens gonozozabesneyents 30Hu 3axionoeo Jlicocmeny Yxpainu 3acmocysanus
npenapamis, wo micmamo asomepixcyroui ([iazoghim, Aepobaxmepun) i pocghammobinizyroui 6axmepii (Ilo-
JiMikcobakmepun) 011 nepednocieHoi 0OpoOKU HACIHHA, NPOCMENCYBANOC NIOBUUIEHHS HACIHHEBOI Npo-
OYKMUBHOCMI NULeHUYi M K0T 03UMOL.

3asosxu disibHOCHI MIKPOOP2AHIZMIE NOTLOBA CXONCICMb HACIHHA 30inbuysanacy Ha 2,1-2,7 %, na-
KONUYYBANACsE O0CMAMHs KIbKicmb yykpie y gysnax kywenns — 27,0-28,5 %, niosuwyysanacs susicusanicmo
pociun Ha 3,8-8,2 %, noainwysanuce ix pocmosi npoyecu, K pe3yibmam — 00CMOGIPHUL npupicm ypo-
arcavinocmi 3eprua cmanosue 0,21-0,23 m/za (Aepobaxmepun i Hiazogim) i 0,44—0,59 m/ea (Ilonimixcobax-
mepur) 00 oy minepanvrozo dcusienHsi NooPooKoo, 3a paxyrok 6invwioi macu 1000 nacinun. Ipu euxopu-
CMAHHI 6KA3AHUX UWe Npenapamie Maio micye niosuujerHs KoepiyieHma po3MHONCEHHS HACIHHSA, UX00)Y

KOHOUYIIHO20 HACIHHA [ 11020 NOCIGHUX SKOCMELL.

Knwuogi cnosa: nwenuys o3uma, OaxmepianvHi npenapamu, YpOICAUHICMb, NOCIGHI SAKOCMI

HACIHHA.

3MeHIIeHHS! 00CSTiB BUKOPUCTAHHS Mi-
HEpaJIbHUX Ta OPraHiYHUX JTOOpWB, 3aCO0IB 3a-
XHCTY POCIUH 1 CHPOIIEHHS TEXHOJOTIH BUPO-
IIyBaHHA MIIeHUIl M’ K01 o3umoi (Triticum aes-
tivum L.) 3yMOBIIOIOTH HEOOXIIHICTH MOUIYKY
JOJATKOBUX YMHHUKIB IS IMiJBUILEHHS BpO-
KAWHOCTI Ii€i KyJIbTYypH — 1€ MOXYTh OYTH
OlonpenapaTi KOMILIEKCHOI Iii. Brpomosx Oa-
raTh0X POKIB HAYKOBI[I BUBYAIOTh OCOOIMBOCTI
KMBJICHHSI POCIMH 3aJIeXHO BiJl BIUIUBY PU30-
cdeprux Mikpoopranizmie [1]. Januit Hampsm
JOCII)KEHb Ma€ 0COOJIMBE 3HAYEHHS VIS 1010~
naHHA Aediuuty azoty i docopy B KUBICHHI
POCIIMH, MiJBUIICHHI €(QEeKTUBHOCTI BHKOPHC-
TaHHS OPHUX 3€Mellb, POJIOYOCTI IPYHTY, 3Me-
HIIIEHHI TPOIIOBMX BUTPAT HA MPHUIO0AHHS CHH-
TETHYHUX MiHEpaJIbHUX J0OpHB TOMIO [2].

OcTaHHIMH pOKaMH JOCSATHYTO 3HAYHUX
yCHIXIB y CTBOPEHHI OlompenapariB Ha OCHOBI
acoI[laTUBHUX MIKPOOPIaHi3MiB, BIIPOBAKEH-
HSIM SIKHX aKTHBHO 3aiiMa€eThCsi HU3Ka TPOBiJI-
HUX BITYM3HSHUX Ta 1HO3€MHUX KOMIaHii CBi-
Ty. Cepen HUX nepie miclie B YKpaini mocijnae
[HCTUTYT clbCbKOTOCTIOAAPCHKOT MiKpoOioorii
Ta arpornpomucioBoro BupoOHuiTBa HAAH,
HAYKOBIIIMHM SIKOTO CTBOPEHO psii Tpernaparis
IS TIepenociBHOT 00poOku HaciHus [3]. YV pasi
iX BHUKOPHUCTaHHS MiJABUIIYIOTBCS KHUTTE€3AT-

Indopmanis npo aBTopa:

HICTh Ta €HEpTis MPOPOCTAHHS HACIHHA, 3aXHC-
Hi (YHKIIH POCIMHHOIO OpraHi3My mnpotu 30y-
JTHUKIB XBOPOO, MMOCHITIOETBCS CTIMKICTH J0 TO0-
CyXH 1 MOpPO3iB, MOKPAIYIOTHCSI BPOXKaliH1 Blla-
CTHBOCTI Ta SIKICTh TPOIYKIT B Liiomy [4].

3 CUIbCBKOTOCIOAAPCHKOI0 MPOAYKIIED
Ha IUIAHETI MIOPiYHO BUHOCHUTHCS Maibke 100—
110 MaH T a30Ty, TOMY 3aCTOCYBaHHS MiKpOO-
HUX MpenapariB, sIKl BIUIMBAIOTh HA 1HTEHCHB-
HICTh a30TdiKcallii, Ty’ke BaKJIMBE Y BUPILICHHI
npo0ieMu a30TOHArPOMaDKEHHsI B IPyHTI [5].
Takosx 3HauHa yBara npuaiserbcs GochopHo-
My JKHBJICHHIO POCIUH y pa3i BHUKOPUCTAHHS
MikpoOHuX mpenapatiB [6]. Biompemapatu Ha
OCHOBI (ochaTMOoOLTI3yIOUUX MIKPOOpPraHi3MiB
BIJI3HAYAIOTHCA IIEBHOIO aHTHOIOTUYHOIO JI€IO 1
3HAYHOIO MIPOI0 3HUXKYIOTh 3aXBOPIOBAHICTb
pociuH. Ha BigMiHY BiJ a30T(IKCYIOUHX BOHH
MEHII BUOAriauBl 10 TEMIEPATypHOTO PEXKUMY,
piBHS BOJIOr03a0e3NeyeHHsl 1 KUCIOTHOCTI, ajie
MOTPeOyIOTh JOCTaTHBOI KITBKOCTI OpraHIvyHOT
pEeYOBUHHM B IPYyHTI [7].

Ha npuknani 3acrocyBanns Ilonimikco0a-
KTEpPHUHY ITOKa3aHo, 110 MEepernociBHa OaKTepu-
3aIlisi HACiHHS TPHU3BOIUTH JO 30UTBIICHHS B
IPYHTI YHCENBHOCTI OaKTepii, sIKi pO3UUHSIOTh
opranodocarn i minepanshi docarn — Ca’’,
Fe**, AI** ta migBumyiots docdarazny axTHe-
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HICTh, OJTHOYACHO MOCUITIOETHCS PYXOMICTh (oc-
¢dariB, mokpamyeTbcsi GochOopHE IKUBICHHS
pocnus [8].

Pe3ynbTatu HaykoBHX IOCIHIIKEHB, OJle-
pxani Ha KipoBorpajacekiii nepkaBHiil Ciib-
ChKOTOCTIONIApChKii mocmigHid cranmii HAAH,
HiATBEPKYIOTh, 10 MIKpOOHI HpenapaTH At
MEePEANOCIBHOT 1HOKYJIAIII HACIHHA SYMEHIO
SPOT0 TO3WTHUBHO BIUIMBAIOTh HA YPOXKAHHICTH
Ta SIKICTh 3€pHOBOI MPOAYKILIIi IPH BUKOPUCTAH-
Hi X okpeMo i B koMOiHatii 3 PPP BionaH, six Ha
npupoHoMy (HOHI, Tak 1 IPU BHECEHHI MiHEpa-
JIbHUX H00puB [9-14].

MoXJIMBICTh 3aMiHHA TE€XHIYHOTO (ocdo-
py (P2o) iHoKymswiero Hacinuas I[Tomimikcobakre-
PHHOM, a TaKOXX OLIbII e()EKTUBHOTO BUKOPHC-
TaHHs OaKTepU30BAaHUMH POCIMHAMH BiBCa BO-
JIOTH, CTOJYK KaJbllil0, MarHito, a3oTy 1 BiAmoO-
BiJIHO 3HAYHOTO 3MCHIICHHS HAIXOKCHHS IUX
€JIEMEHTIB y IPYHTOBI BOAM BHACTIAOK 1HMLIBT-
pariii, oKa3aHO JI3UMETPUYHUMHU JOCIIIKEH-
usamu [15, 16].

Otxe, HayKOBI Tpaii HU3KKA BueHHX [17,
18] cBiguaTh PO MiABUIIEHHS MPOIYKTHBHOCTI
PI3HHX KYJIBTYP 32 PaXyHOK BUKOPUCTaHHS Oak-
TepiaJIbHUX TpenapariB, OJHAK MEPEKOHIUBHUX
JaHUX BIHOCHO iX BIUTMBY Ha YpPOXKaWHICTbH
MIIEHAI 03UMOI M'IKOI 1 ITOCIBHUX SKOCTEH il
HaciHHS B 30HI 3axigHoro Jlicocreny Yxkpainu
HEJ0CTaTHBO, 110 ¥ CHOHYKAJIO Hac J0 MpOBe-
JICHHSI JIOCII)KEHb B TAaHOMY HarpsMI.

Mema 0ocnidycenns — BCTAHOBUTH edek-
THUBHICTh MEPEANOCiBHOI 0OpOOKH HACiHHS Ta-
KUMHU OakTepiaJbHUMHU IpenapaTamu, sik Jliazo-

¢it, ArpoGaxrepun, [loriMikcobakTepuH, B TeX-
HOJIOT1i BUPOIITYBaHHSI MIIICHUIII M’ SIKOT 03UMOI.

Mamepianu ma memoou O0CHiOIHCEHHA.
JlocnipkeHHsT TPOBOIMIIM B JJTabopaTopii HaciH-
HE3HABCTBA [HCTUTYTY CUIBCBKOTO TOCHOAAp-
ctBa Kapnarcekoro periony HAAH ynpomox
2010-2015 pp. 3aranpHOHAYKOBI: poboya rimore-
3a — a1 BUOOPY HampsMiB HAyKOBHX JOC-
JKEHB, OCTiM, CIIOCTEPEXKESHHS, aHalli3; CIe-
[iajgbHI: TOJHOBUH, J1a0OpaTOPHUN, METOJ
MOP(}OIOTIYHOTO, MATEMATUIHOTO 1 CTATHCTHY-
HOTO aHai3y.

[pyHT DOCIIIHMX JIUISHOK — CipHii IicOBHiA
MOBEPXHEBO-OTJICEHUI HA JIECOBHIHUX BiJIKJIa-
Jax, Mae€ TIeperHiiHO-eNoBialbHUN TOPH3OHT
(20-30 cm), 3a MEXaHIYHUM CKJIaJIOM — KPYITHO-
IUTYBaTO-JIETKOCYTIIMHKOBHH, Maiixke Oe3cTpy-
KTYpHUH, MiCIs JOIIIB 3aIUIUBa€, YTBOPIOIOYH
KipKy, AyXXe YIiabHIoeThesl. OpHUil map rpyH-
Ty XapakTepHU3yeThCS HACTYMHUMH TOKa3HU-
Kamu: BMicT rymycy (3a Tropinum) — 1,9 %,
pH conboBOi BUTSKKU (MOTEHLIOMETPUYHHIMA
meron) — 4,8, riAponmiTHYHA KHUCIOTHICTH (3a
Kannenom-I'inmpkoBuniem) — 2,90 mr-exs./100
IPYHTY, BMICT pyxoMoro ¢ocdopy i 0OMiHHOTO
kaniro (3a KipcanoBum) — 98 1 85 Mr Ha 1 kr
IPYHTY, JIy>)KHOTiIpoJi3oBaHoro a3ory (3a Kop-
HbingoM) — 89 MI/KT IpyHTY. 3a rpajami€ero Ta-
KHM IPYHT Ma€ ayKe HU3bKe 3a0e3MeUeHHsI a30-
TOM 1 KallieM, cepeHe — pochopom.

3BakalouM Ha TIOPOTEPMIYHUN Koedimi-
€HT, BUCOKHUM piBHEM 3a0e3MeUeHHsI BOJIOTOO BiJi-
3Havamics 2010 1 2011 pp., onTUManbHUM —

2012-2014 pp. (puc. 1).
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Puc. 1. Pisenv eonozozaoesneuenns no poxax (I'TK: 0,5-0,7 — nuzekuit; 0,8-1,0 — cepeonii
neoocmamuiii; 1,1-1,5 — onmumansnuit; > 1,6 — naonuwmxosuir).

VY nocniai BuBYaiM €(EKTUBHICTh TaKHX
OakTepiabHUX Npenaparis, sk [liazodir, Arpo-
OakrepuH, [lomiMikcoOakTepuH, CyMICHO 3 MPO-
TpyiiHukoM HaciHHs BiraBakc 200 O, 34 %
B. C. K. (2,5 n/1). BuxiznuMm matepiaioM Oynu
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Cy4yacH1 COpPTH MUIEHMIl M SKOi 03uMoi: 30II0-
Tokonoca, PomanTtuka, Scouka, JIubiap (opwuri-
Hatop — binonepkiBchka AOCTiAHO-CENEKITIiTHA
cranuis [HCTUTYTY GlO€HEepreTHYHHUX KYJIBTYD 1
ykpoBux Oypskis HAAH).
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ArpoTexHiKa BUPOIIYBaHHS IIIESHUII 03H-
MO1 — 3arajpHOINpHiHATA 1711 30HU. Crioci0 ciB-
Ou — 3BHyaiinuii psakosuii (15 cm). Hopma Buci-
BY — 5,5 MJTH CXOKUX HaciHHH/TA. A30TdIKCy0Ui
OakrepianbHi npenapary (diazodit, Arpodakre-
puH) BUBYAIM Ha (DOHI BHECEHHS MiHEPAIbHHX
no6puB N3oPgoKgg min mepennociBHy KyibTHBa-
IO Ta MpU MHipKuBIeHH] pocimH Ha [V 1 VII
eranax opraHoreHe3y mo Nsp, dochaTrmMoOimizy-
tounii OakrepianbHuii npenapar (ITomiMikcobak-
TEpUH) — 32 TBOX HOPM P51 Pgp.

IInoma mociBHOI OUITHKH 56 M2, 00J1iKO-
Boi — 50 M°. Po3milieHHs BapiaHTiB — cHCTeMa-
THYHE, TIOBTOPHICTh — 3-pa3zoBa. HopMa BHCIBY —
5,5 e cxoxux HaciHuH/Ta. ITociBHI SIKOCTI Ha-
CIHHS COpPTIB IIICHHUINl O3MMOI BiAMOBIJAIH
JICTY 4138-2002 [19]. O0poOKy i y3araibHEHHS
pe3yabTaTiB JIOCTIIKEHb MPOBOJMIN CIUPAIO-
gyrck Ha mporpamy Microsoft Excel. Oneprxani
naHl 00poOIsUIM METOJIOM AMCIIEPCIHHOrO aHa-
nizy [20].

BupoOnuk npenapatiB — [HCTUTYT Cliib-
chKorocmoapcbkoi Mikpoobionorii HAAH Vk-
paiHu.

liazohim — oxepKaHUN NUIIXOM KYJIbTH-
BYBaHHSl aKTUBHHUX CHEIU(IYHHUX IITaMiB Oak-
tepii Agrobacterium radiobacter 204 B crepu-
JFHOMY TMOXKUBHOMY cepenoBuini. B 1 mu mpe-
napary MICTUTbCSI HE MeHIe 4—6 MIpJ KUTTeE-
3naTHuUX Oakrtepiil. Bwutpara mpemapaty —
100 mit Ha TeKTapHy HOPMY HACiHHS, PO3BEICH-
HS Y BOJIl 3 PO3paxyHKY 2,5 J1 cycreH3sii.

Aepobakmepun — CTBOPEHUM Ha OCHOBI
oakTepiit Rhizobium radiobacter 1333, siki mpo-
NYKYIOTh y 30BHIIIHE CEPEIOBUIIE OpraHivyHi
KHCIIOTH, CTUMYJISITOPH POCTY POCIIHH, BITAMIHU
rpynu B, cTiiiki 10 QyHriuuaiB, He BTpavyaroOTh
KHUTTE3/IATHICTh MPOTATOM KiTbKOX MicsiiB. B 1
MJI TIperapaTy MICTHThCS HE MEHIIe S5 MIPA
KITHH Oakrtepiil. Burtpara npemapary craHo-
BUTH 150 Mr, po3BeieHOTO B 2,5 J1 BOJU HA TEK-
TapHy HOPMY HACIHHSI.

Tonimixcobakmepun — ©Oakrtepii Paeni-
bacillus polymyxa KB pe3sucrentHi mo psmy
nectunuaiB. Hopma Butpatn — 150 M Ha rek-
TapHy HOpMY BHUCIBY HaciHHA. PoGoua cymim
cTaHoBUTH 4,0 71, MICTUTh 3aXUCHI TUMYJIIOIOUI
pedoBuHHU, 150 M OGakTepianbHOTO TMpemapary,
B tomy uyuci 40 r Na KMI] monepenaso po3-
yuHEHOoTro y 3850 M BoJH.

3a poOKM AOCTIPKEHb TMOTOJHI YMOBHU B
nepiof ciBba - CXOaU BiJ3HAYAIUCH CTPOKATIC-
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TIO K 32 TEMIIepaTypoIO MOBITPs, TaK i 3a KiJib-
kicTio omamiB. Tpers mekama BepecHs 2010 p.
Bij3Hauanack Bumow Ha 1,0 °C TemmepaTyporo
MOBITPS 1 MEHIIIOIO KUIbKICTIO omaiB (10,5 Mm)
3a cepennbobararopiunoi Hopmu 19,0 mm. Bu-
muM Ha 2,8 °C OyB TeMIEpaTypHHI PEXUM Y
2011 p. 3 menmor (11,0 MM) KiJbKICTIO oOna-
niB — 57 % nopmu. Y 2012 p. Temnepatypa mo-
BITpsSI MepeBaXkajla cepeHbOoOaraTopiyHuil mo-
ka3HUK Ha 3,2 °C, a KiJIbKICTb ONaJiB CTAHOBMJIA
7,7 mm, ogHak y Il mekami Bumano ix Outbme —
32 MM 3a HOopMu 20 Mm. Y 2013 p. Mamo Micie
sumkeHHs Ha 2,3 °C temmepaTypu MOBITps i
3MEHILEHHS KUTbKOCTI onaiB (69 % a0 HopMu).
VY npyriii nekani onaau craHoBuiam 42,1 MM 3a
HopMu 20 MM. TemmeparypHi YMOBHU Mepiogy
ciBOa - cxomau 2014 p. Oynu B Mexkax cepelHbo-
OaraTopiyHMX IOKa3HUKIB, ajie PiBEHb BOJIOTO-
3abe3nedeHHs OyB HIOKIUM — 12,4 MM.

B 2010 p. y nociBHOMY 11api IpyHTY Mpo-
OyKTHBHOI Bosioru Oyno 32 mm; 2011 p. — 33;
2012 p. —38; 2013 p. — 39; 2014 p. — 34 MM, 1m0
JOCTaTHBO JUIS OJIEPKaHHS JPY>KHUX CXOJIB.

Pesynoemamu oocnioncenna. Cepentiii mo-
Ka3HHUK TIOJOBOI CXOXOCTI HACiHHS 1O 4 cop-
Tax B KOHTpoJi craHoBuB 83,3 %. Bwumi Ha
0,9 % iioro 3nauenHs Oynau y BapiaHTi 3 Hpo-
Tpy€eHHSIM HaciHHs mnpenapatom BirtaBakc 200
oD, 34 % B. c. k. (2,51/T) Ha ¢oHI MiHe-
panbHOrO XkuBIeHHS N3oPgoKgo IlepenmociBua
OaxTepu3sarliis HaciHHA [1a30(iTOM Ha IIbOMY X
(OHI KMBJIEHHS POCIHMH 3yMOBIIOBaja IiJBU-
IIEHHS MOJIKOBOT cx0kocTi Ha 2,7 %, Arpobax-
TepuHOM — Ha 2,2 %. BrumuB Ilonimikcobakre-
pUHY Ha pi3HUX (POHAX MIHEPAIbHOTO >KUBIICH-
a1 (N3oPssKoo Ta N3gPgoKop) 3 moeramuum BHe-
ceHHsMm azory no 30 kxr x. p. (IV 1 VII eranu
opraHoreHesy) OyB anajoriunuit nii [iazodity
1 ArpoOakTepuHy. 3a CEpeIHBOTO 3HAUYCHHS
HIPys 0,3-0,5 nmocToBipHi BiAMIHHOCTI Maiu
MiCIIE MK BapiaHTaMH 3aCTOCYBaHHS MiHepa-
JbHUX TOOpUB Ta OakTepialbHUX MpenapariB i
Oynu piBHO3HA4YHI MK OCTaHHIMHU. binbimi Ha
0,9 % Oynu MOKa3HUKU IOJILOBOI CXOXOCTI y
pasi mpoTpyeHHs HaciHHS BiraBakcom 200 OO,
34 % B. c. k. (2,511/T) Ha POHI MiHEPAIBHOTO
xuBlieHHS N3oPgooKog IlepenmociBua OGaktepu-
3anis HacinHs /liazodiToM Ha 1bOMY X (HOHI
YKUBIICHHS POCJIMH TIPU3BOJIMIIA JIO TTiIBUIICHHS
1oro moiboBoi cxoxocTi Ha 2,7 %, ArpoOakre-
puHOM — Ha 2,2 %.

[HTpOAYKOBaHI

B arpoueHo3 Oakrepii
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CHPHUSITU KPAIIOMy 3aCBOEHHIO €JIEMEHTIB JKHB-
JICHHS POCIMHAMU MILIEHUIl 03MMOi, 110 MO3HU-
THBHO TO3HAYMJIOCA HA 1X POCTi Ta PO3BUTKY B
OCIHHIHU TIepio.

3a poKH IOCTiKEHb POCIMHH YCiX COPTIB
HaKOMHWYYBaJIM 3HAYHY KUIBKICTbH ITyKpPIB Y BY3-
nax KymeHHs (puc. 2). B abConMrOTHOMY KOHT-

poni ueit mokasHuk craHoBuB 20,3 %, y pasi
3aCTOCYBaHHsI MiHEpalbHHX H00puB — 25,6 %.
[TepeanociBua Gakrepu3aris Hacinasa Jia-
30(iTom Ha (HOHI MIHEPATBLHOTO KUBJICHHS MPH-
3BOJIMJIA /IO MiJBUIICHHS JAHOTO IMOKa3HWKa Ha
1,4 %, Arpobaktepunom — Ha 1,9 %, a [lomimi-
kcobakrepunom — Ha 1,8-2,9 %.

100 84,8 86,9
50 28,
| 2\
1 2 3 4 5 6

= BMicT 1TVKNiR Vv RVRITAX KVITIHHS. Y%

¥ TTenerumirng nocnun. %

Puc. 2. Bmicm 8y2ne600ig y y31ax KyuieHH Ma GUNHCUBAHICIb POCIAUH RULEHUYT 03UMOT
3a1e)4CHO 60 3acmocysanua dbaxmepianvrnux npenapamie (2010-2014 pp.):
1 — abconromnuii konmponw (6e3 00opue i 00podKu Hacinus), 2 — kKormpoJib (Do — N3gPgKgy + no N3
IV i VII emanax opzanozenesy)), 3 — @on + /liazohim, 4 — @on + Azpobaxmepun, 5 — @on (Ps) + Ilo-
nimikcobakmepun, 6 — @on + IlonimikcodaxmepuH.

BmxuBaHicTe POCIIMH 3aiieXaia Bil MO-
TOAHUX YMOB B 3MMOBHMH INepioJ], aJlanTHUBHUX
BJIACTHBOCTEH COPTIB Ta MepearociBHOI 00poo-
KM HaciHHS OakTepiadbHUMH npenaparamu. Ce-
penHiii TMOKa3HWK B aOCONIOTHOMY KOHTPOJIi
OyB HaitHK4uMM — 84,8 %, 3a paxyHOK BHECEH-
HS MIHEpaJIbHUX J10OpUB HOro 3Hauy€HHs Mif-
BunryBasiocst Ha 2,1 %. IlepennociBHa GakTepu-
3anist HaciHHA [l1a30¢iToM 1 ArpobakTepuHOM
Ha (OHI BHECEHHSI MiHEpaJIbHUX JOOPUB y 1031
N3oPgoKgp 3a0e3neuniia mepe3umiBio pociavH B
Mmexax 88,6-89,8 %.

Edextusnicts [lomimikcoOakTepuny Oyma
BUIIOKO. 3a PIBHSA MIHEPAIbHOTO KHMBJICHHS
N3oPssKgp BMXKHMBaHICTH pPOCIMH  CTaHOBHIIA
92,5 %, a 3a 6inbmioi 103U BHeceHHs (ocdop-
Hux 100puB (N3gPgoKoo) — 93,0 %, pisuuist B
0,5% Oyna uemocrosiproto (HIPgs 1,6). HaitBu-
17l 3HAYEHHS JTAHOTO MoKa3Huka Oymu y 2012 p., a
HaitHmwk4ai —y 2011 p.

3a n'9Th POKIB JOCIIKEHb CEpPEeAHs ypo-
KaWHICTh COPTIB MIIEHUII 03UMOI B aOCOIIOT-
HOMY KOHTpOJIi craHoBmia 2,24 1/ra (tabn. 1).
Brmue MiHepanbHUX J00puUB OyB CYTTEBUM,
npupict 3epHa gocsra 0,99 t/ra (HIPgs 0,2).
ITporiecu GiomoriyHoi TpaHcdopmalii a3oTy B
KOPEHEB1l 30HI POCIMH MIIEHMIl O3MMOi 3a
(b1310JI0TIYHO ONTHMANBHUX /103 a30Ty, BHece-
Hux Ha IV 1 VII etanax opraHorenesy Ha cipux
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JTICOBUX MOBEPXHEBO-OTTICEHUX IPYHTAX, 3yMOB-
JIOBAJIM 301IBIICHHS KOe(illiEHTa 3aCBOEHHS [Ti-
10401 PEUOBHHU 3 10OpHB, SK pe3yibTar — (op-
MyBallach BUIIA YpOXKaiHICTh 3epHa — 3,44—
3,46 T/ra, mpupicT 10 aOCOIOTHOTO KOHTPOIIO
ctanoBuB 1,20-1,22 1/ra, a 10 BapiaHTy MiHe-
pansHux g06puB — 0,21-0,23 T/ra.

IIpuckopeHHsT POCTOBHUX MPOLECIB i
BIIMBOM (hochopHux n06pus i1 Ilomimikcobak-
TEPUHY 3YMOBIIOBAIO 301bIICHHS MPOTyKTHB-
HOCTI POCJIMH MIIEHHUIl 03UMOi, SIK HACIIAOK —
ypoKaliHicTh 3epHa cTaHoBuna 3,67-3,82 1/ra,
MIPUPICT MOPIBHSIHO 10 a0COTIOTHOTO KOHTPOJIIO
mocaras 1,43—1,58 T/ra, i3 IOJATKOBHUM 3ac-
TOCYBaHHSM MiHepaipbHUX g00puB — 0,44—
0,59 t/ra. IlopiBHAHO 3 Ji€l0 MpenapariB Ha
OCHOBI a30T(IKCYI0UuX OaKkTepiii BILUIUB Ha ypo-
XKalHICTh COPTIB miueHuni o3umoi Ilomimikco-
OakTepruHy OyB JIOCTOBIpPHO OUIBIIUM (TPUPICT
3epHa cranoBuB 0,23-0,36 1/ra).

KoedirienT po3MHOKEHHST HACIHHS TaKOXK
3MIHIOBaBCS 3aJIe)KHO BiJ] BapiaHTIB JOCTiY, SKi
BUBYANKCS. B cepeHhOMY 3a POKH TOCTIIKEHb
B a0COIOTHOMY KOHTpOJ (0€3 100puB 1 06po0-
KM HaciHH$) BiH cTaHOBUB 9,0 ouHUIB, Y Bapi-
aHTax 3 MiHEpaJIbHUM >KUBJIEHHSIM POCIUH 30i-
aeiryBaBcss Ha 4,0 OIMHUIN, TEPEINIOCIBHOIO
Oaktepu3alli€ro a30TPiKCyr0UMMU OaKTepisIMH —
Ha 4,8, dhocdarmobinizyrounmu — Ha 5,7-6,3
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1. ¥Ypootcaitnicme, Koeiuicnm po3smMHodzCeHHA | 8UXI0 KOHOUUIIHO20 HACIHHA COPMIE
RULeHUYT 03UMOT 3a71€)CHO 6I0 3ACMOCY8AHH DAKMEPIAIbHUX NPenapamie
i piena minepanvnozo scuenenns (2011-2015 pp.)

Y noOpenns YpoxaiiHiCTh Koedinienr Buxin KOHHMIIH-
PO3MHOKEHHS HOT'0 HACiHHS
cratim MIPHUPICT 5 TIPHUpICT MIPHUpPICT
OCHOBHE opraro- HOKYIBIIIL | bi (0] = bi (0] % bi (o)
reHezy |OiompernapaToM =
KOHTPOJTIO = | KOHTpOIIO KOHTPOJTIO
IV | VI
AGCOJ‘IIOTHI/II/I (.I(OHTpOJ'IB 0e3 100pHB 224 | - ~ | 90 i - | 59 i i
1 00poOKHM HACIHHS
KonTtpons
- 3,23 10,99 | - 13,0 | 4,0 - 73 | 14 -
(N30PgoKgo)
N Po K N N Hiazodir 344 1120 |0,21 |138 | 48 |08 | 75 | 16 2
30790790 %01 780 TArpo6axrepun| 3,46 [ 1,22 [023 [138 |48 |08 | 74 |15 | 1
N23oP4sKgo IMomimikco- | 3,67 | 1,43 0,44 | 14,7 | 57 | 1,7 | 76 | 17 3
N23oPgoKgg Gakrepun | 3,82 [ 158 | 059 | 153 |63 |23 | 76 | 17 3
HIPgs 0,2 0,6 0,8

omuannb (HIPgs 0,6). 3a paxynox Ilomimikco-
OakTepuHy, SKUI 3aCTOCOBYBAJIU JJIS TIEpEIIO-
ciBHOi 0OpoOKHM HaciHHS 3a 000X (OHIB MiHe-
PabHOTO JKUBJICHHS POCIIMH, KOS(DIIIEHT PO3M-
HOKeHHs 301nbiryBaBces Ha 0,9-1,5 onuHuIL.
Jlanmii arpo3axiz € 0co0IMBO aKTyalbHUM
1 IIIHHUM TpY HapoIlyBaHHI 00’e€MiB 100a30BO-
ro HAacCiHHS 3 METOI0 IIBHJKOTO BIIPOBA/KCHHS
HOBOT'O COPTY B CUIbCHKOI'OCIIOAPChKE BUPOO-
HUITBO. HenmocraTHs 3a0e3nedeHicCTb pPOCIUH
MOKUBHIUMH PEUYOBHHAMH B a0COIFOTHOMY KOH-
Tpoii Oyjga OCHOBHOIO TPHUYMHOIO HU3BKOTO
BUXOAY KOHIuUIiitHOTO HaciHHsA — 59 %. VY pasi
3aCTOCYBaHHS MiHEpaJbHUX JOOPUB JaHHWH IO-
Ka3HUK MiaBHILyBaBcs Ha 14 %, GakTepiaibHUX

npenapatiB Ha OCHOBI Jia3oTpodis — Ha 1-2 %,
a ¢ocharMobinizyrounx MIKpOOpraHi3MiB — Ha
3,0 % (HIPgs 0,8).

PisHuns 3a BmimuBoM ATrpoOakTepuHy 1
Hiazodity nopiBasHO 3 [lomiMikcobakTepruHOM
craHoBwia 1 %, 110 MIATBEPIKYE OMOCEPETKO-
BaHWH BIUIMB IMX MperapaTiB Ha BUXiT KOHIU-
[iHOTO HACiHHS, 3Baxkarouu Ha macy 1000 Ha-
CIHUH.

IT'atupiunmii cepeaniii mokasHuk macu 1000
HAClHMH TIO COpTax B a0COIOTHOMY KOHTPOJIi
craHoBUB 39,6 T, Ha (hOHI MIHEPAJLHOTO KUBJICH-
HsI pOCJIMH 30UTbIITyBaBcs Ha 3,3 T (Tabu. 2).

ITpu 3acTocyBaHHI MIKpOOHHX MNpenapa-
TIB Ha OCHOBI a3oTdikcatopiB ([iazodit 1 Ar-

2. Ilocieni akocmi HACIHHA RUIEHUUT 03UMOT 3A/1EHCHO 6i0 3ACIOCY8ARHA OAKMEPIAIbHUX NPEnapamie
i piena minepanvrozo scusnennn (2011-2015 pp.)

V 106DeHES Maca Enepris JlabopaTtopHa
f1oop 1000 HaciamH, T | mpopocTaHHs, % | cxoxicTb, %
eTanu ) ) cepen-| + o cepen- + 10 |cepen-| =+ mo
OCHOBHe | OpraHoreHesy . THOKY SIS HE | gomT- HE KOHT- HE | KOHT-
v VII ionpenapaTom portio poITio poIio
AGCOIOTHUIT KOHTPOJIb
(6e3 nobpuB i 00poOKK HACIHHS) 39,6 82 86
KonTpons
- 42,9 3,3 87 5 93 7
(N3oPgoKgo)
Hiazodir 43,6 4,0 91 9 94 8
NaoPsoKo | Nao | Nao Arpobakrepun | 44,0 | 4,4 91 9 94 8
N 30P45K90 ITomimikco- 44 y 7 5 y 1 91 9 95 9
N30P90K90 GaKTepI/IH 45,3 5,7 92 10 96 10
HIPgs 0,8 1,2 1,0

3epnosi kynomypu. Tom 4. Ne 1. 2020. C. 71-79

https://doi.org/10.31867/2523-4544/0108 75



pobaktepun) maca 1000 HaciHuH 30inbIITyBasa-
cs Ha 4,0-4,4 T no xouTposto 1 Ha 0,7-1,1 1 1o
¢dony minepanbHoro xuBiIeHHS N3oPgoKgg + Nap
Ha IV 1 N3 na VII eramax opranorenesy. 3a
paxyHOK BHUKOpUCTaHHS llomiMikcoOaKTepuHy
maca 1000 nacimmH migBuiyBajach Ha 44,71
Ha HIDKYOMY (oHi pocdopHOro xuBieHHs Pas i
Ha 45,31 Ha BUmoOMYy — Pgo, mo Ha 5,1-5,7T1
OinpIIe Bix KOHTpOIO, Ha 1,8-2,4 r — Bix Gony
MiHepaJabHOTO >KMBJICHHS 1 Ha 1,1-1,7 1 — Bixg
3acTocyBaHHs a3oT(dikcaTopiB. OCKIIBKH Maca
1000 HaciHMH pi3HWIACS 3aJIEKHO BiJ BIUITMBY
OakTepialbHUX MpenapariB, E€Hepris Mpopoc-
TaHHs 310paHOro HaCiHHS KOJUBalacs B MEXax
82-92 %. VY KoHTposi JaHUil MOKa3HUK OyB
HUKYUM Ha 5 % MOPIBHSIHO 3 BapiaHTOM MiHe-
PaTLHOTO KHUBJICHHS POCIIHH.

Hia3odit i ArpoOakTepuH CyTT€BO BILIH-
BaJIM HA CHEPTiI0 MPOPOCTAHHS HACIHHA — IMiJI-
BuieHHs ctaHoBmio 9-10 % nmo koHTposO, a
70 TIOKa3HWKIB BapiaHTIB 13 3aCTOCYBaHHSIM
no6puB — 4-5 %. Ilpu Bukopucransi Ilomimik-
COOaKTEepUHY €Heprisi MPOPOCTaHHS HACIHHS TI0-
cumoBasiack Ha 11-12 % 1o xoHTpotO, HA 6—
7 % no BapiaHTy 3 MiHEepaIbHUMHU JOOPUBAMH i
Ha 2-3 % 10 3HaueHb BapiaHTIB 13 3aCTOCYBaH-
HSIM OakTepialbHUX IperapariB Ha OCHOBI Jia-
30TpodiB.

AHanoriuHa 3aKOHOMIPHICTh Maja Micle
Jach 1 BIIHOCHO J1a00OPaTOPHOi CX0XKOCTI HACIH-
Hs. B koHTpomi 6e3 100puB 1 00poOKM HACIHHS
OakTepiaIbHUMU MperapaTaMHu CepeHii moka-
3HMK JJaDOPAaTOPHOI CXOXKOCTI IO COpPTaxX CTAHO-
BUB 86 %, y BapiaHTi 3aCTOCYBaHHS MiHepallb-
Hux 100puB y 1031 NgoPgoKgp 3 moeranuum BHe-
CeHHsIM a30Ty BiH 3pocTaB Ha 7 %. JliazodiT i
Arpo0aKkTepuH 3yMOBIIIOBAJIMU IMiIBUILEHHS 3HAa-
YeHb L[bOT0 MOKa3HUKa Ha 8 % J10 KOHTPOIIO i
Ha 1 % 10 moka3HUKa BapiaHTy 3 BHECEHHSIM
MiHepanbHUX 100puB. Bruus [lonimikcoOakTe-
puHy OYB 3HaUHIIIUM NOPIBHAHO 3 Jlia3odiToM 1
Arpobakrepunom —Ha 1-2 % (HIPgs 1,0).
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Bucnoeku

OneprxaHi eKCEpUMEHTANIbHI JIaH1 Tal0Th
MO>KJIMBICTh CTBEPKYBATH, 1110 33 PaXyHOK Iie-
peanociBHOi 0OpOOKKM HACIHHS IMIIICHUIIl 03UMOi
OakTepialbHUMH TIpernapaTaMd HOro IOJIbOBa
CXOXICTh MmiABHINYEThC Ha 2,1-2,7 %. YV pasi
BUKOPHUCTaHHA MIKpOOHUX IpernapariB aKTHUBI-
3yIOThCs (Pi310JI0TIYHI MPOIIECH B HACIHHUHI, IO
B TOAAJBIIOMY MPHU3BOJUTH JO MOJIMIICHHS
pPOCTY 1 PO3BUTKY POCIIMH B OCIHHIH mepiof. IHT-
POIYKOBaHI B arpoleHO3d MIKpOOpraHizMu 3y-
MOBJIIOBQJIU MiIBUIIEHHS BHXKMBAHOCTI POCIHH
Ha 3,8-8,2 %.

[Ipu 3acTocyBaHHI OakTepialbHUX Mpera-
pariB Arpobakrepun i [iazodit Ha doni mine-
panbHOrO *)UBJIeHHS NgoPgoKgg cmoctepirascs
Kpamyii picT 1 PO3BHTOK POCIHH, NMPH I[BOMY
NpUPICT BpoKaHOCTI 3epHa craHoBuB 0,21—
0,23 1/ra, edextuBHicTh [lomiMikcobakTepuny
Oyna BumIO Ha (OHI MiHEpaIbHOTO >KUBIICH-
Hs1 N3oPgoKoo + N3p ma IV 1 VII eramax oprano-
rere3y — 0,59 1 0,44 1/ra 3a MeHIIOI 103U BHe-
cenns pocdopy (Pas).

baktepianbHi  mpemapaTd  MO3UTUBHO
BIUIMBAJIM HAa HACIHHEBY NPOIYKTUBHICTH POC-
JIUH. KOe(]iII€EHT PO3MHOKCHHS HACIHHS TIiABH-
nryBaBcs Ha 0,8-2,3 oawHMIN, a BUXiJ KOHIU-
wiiHoro Hacigus — Ha 1-3 %.

Ha ¢oni MiHepallbHOTO  KUBJICHHS
N30PgoKgo 3 moeTanuuM BHECEHHSIM a30Ty B 7031
N30 1 BUKOPUCTaHHSM MIKpOOHHX IpernapaTiB Ha
OCHOBI a30T(ikcyrounx Ta QochaTmMobinizyro-
yux Oaktepid maca 1000 HaAcCiHMH BiJIMOBITHO
npenapatam cranoBuia 43,6-44,0144,7-45,3 1.
[Toxa3HukuM eHeprii mpopocTaHHs 1 jabopaTop-
HOi CXOXOCTI 310paHOro HAciHHS MEepeBaKHO
3aJIe’Ka]d Bij MOTOJHUX YMOB B TepioJl Horo
(opMyBaHHS, OJHAK Yy pa3i MepennociBHOI 1HO-
KYJISILIi1 OCIBHOTO MaTepially iX 3Ha4yeHHs Oy-
A BUOIMMHK  Bigmosigno Ha 5-10 i 7-11 % (mo
a0COIIOTHOTO KOHTPOJIr0) 1 Ha 4—7 1 1-3 % (1o
(OHY MiHEPAJILHOTO KUBJICHHS POCIINH).

3. Bonkoron B. B., Hankepumuna O. B., Tokmaxo-
Ba JI. M ExkcnepumeHTanbHa IpPYyHTOBa MiKpo0ioio-
rist; 3a pen. B. B. Bosikorona. KuiB: Arpap. Hayka.
2010. 464 c.
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TiB. Bicn. XHAY. 2012. Ne 3. C. 84-89.
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Bonowyx H. C. Ypoorcaiinocms u nocegnuvle Kauecmea NUIEHUYbL 03UMOI 6 3A6UCUMOCHIU OM NPeono-
Ceenoil bakmepu3zayuu ceman @ ycioeuax 3anaonoi Jlecocmenu Yxpaunut.

3epnosvie kynomypot. 2020. T. 4. Ne 1. C. 71-79.

Hncmumym cenvckoeo xozsaicmea Kapnamckozo pecuona HAAH, ya. I pywesckoeo, 5, c. Obpowiune,
Ilycmomvimosgckuii pation, Jlveosckas obnacmeo, 81115, Vrpauna

H3nooicenvt pezyivmamol npumMenenuss 6aKmepuaibHblx npenapamos azomeuxcupyowje2o (Juazo-
um, Aepobaxmepun) u ocpammobunuzupyrowezo oeticmsus (llorumuxcobaxkmepun) 0nsi NpeOnocesHou
00pabomKu cemam, 9MoO CNOCOOCMBOBANIO NOBLIUEHUIO CEMEHHOU NPOOYKIMUBHOCIU U HOCEBHbIX KAYeCm8
ceman nuenuysl mazkou ozumou (Triticum aestivum L.). Bracodaps desmensHocmu MukpoopeaHuzmos no-
Je6ast ecxodicecms ceMsn nogvluanacy Ha 2,1-2,7 %, 6 yanax Kyujenusi HAKanausanocs 00CMAamoyHoe Ko-
auwecmeo caxapog — 27,0-28,5 %, eviicusaemocmov pacmenuii gospacmana Ha 3,8-8,2 %, yayuwanuce ux
POCMOGble NPOYECCyvl, YCUIUBALACH YCMOUYUBOCHb K OCHOBHBIM OONE3HAM, KAK Pe3yibmam — 00CmOGepHbill
npupocm ypooscaninocmu 3epua ovin Ha ypoeue 0,21-0,23 m/ea (Aepobaxmepun u Huaszogpum) u 0,44—
0,59 m/ea (Honumuxcobakmepun) k ¢hony munepanvrno2o numarnus NeoPeoKoo (3a cuem bonee svicoxoit mac-
cot 1000 ceman). Yrasaunvie vlute npenapamsl CHOCOOCMBOBANU NOJYYEHUIO BbICOKUX NOKA3amenell. Ko-
ahpuyuenma pasmMHoNICeHUs CEMSH, 8bIX00A KOHOUYUOHHBIX CEMSIH U UX NOCEBHBIX KAUeCHa.

Knwouesvie cnosa: nwenuya o3umas, OaxmepuanvHvle npenapamol, yporiCaHoOCmy, NOCegHble Ka-
yecmea cemsit.
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Voloshchuk 1. S. Yield and sowing qualities of winter wheat depending on pre-sowing bacterization of
seeds in the conditions of western Forest-Steppe of Ukraine. Grain Crops. 2020. 4 (1). 71-79.
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The widespread use of biological methods of plant protection and nutrition is of great interest to
producers of both grain and seed products. Microbial preparations today are considered as one of the ele-
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ments of energy-saving technologies. With their help, it is possible to influence the growth and development
of plants, given the agricultural background not exceeding the physiological needs for nutrients. Only
through the interaction of introduced bacteria with the host plant will their maximum and effective action be
manifested.

In recent years, significant progress has been achieved in the creation of biological products based on
associative microorganisms, the implementation of which is actively involved in a number of leading domes-
tic and foreign companies in the world, among them the leader in Ukraine is the Institute of Agricultural
Microbiology and Agro-Industrial Production of the NAAS, whose scientists have proposed a number of
inoculants for presowing seed treatment.

With sufficient moisture supply of the soil-climatic zone of the Western Forest-Steppe of Ukraine,
the use of bacterial preparations of nitrogen-fixing action (Diazofit, Agrobacterin) and phosphomobilizing
(Polymyxobacterin) in pre-sowing seed treatment provided an increase in seed productivity and sowing qual-
ities of soft winter wheat seeds.

Over the years of research, weather conditions during the sowing-seedling period were characterized
by variegation both in air temperature and in the amount of precipitation. The third decade of September
2010 was characterized by 1,0 °C higher air temperature and less rainfall (10,5 mm) with an average annual
norm of 19,0 mm. The temperature was higher by 2,8 °C in 2011 with a lower (11,0 mm) amount of precipi-
tation, which amounted to 57 % of the norm. In 2012, air temperature prevailed over a long-term average of
3.2 °C, and the amount of precipitation was 7,7 mm, however, in the second decade it was more than 32 mm
with a norm of 20 mm. In 2013, a decrease of 2.3 °C in air temperature and a decrease in precipitation were
observed (69 % to normal). In the second decade, precipitation amounted to 42,1 at a rate of 20,0 mm. The
temperature conditions of the sowing-seedling season 2014 were within the long-term average of indicators
with low moisture supply — 12,4 mm.

The productive moisture of the sown soil layer, which in 2010 was 32 mm, in 2011 — 33 mm, in
2012 — 38 mm, in 2013 — 39 mm, in 2014 — 34 mm was sufficient to produce friendly seedlings.

The obtained experimental data suggest that pre-sowing treatment of winter wheat seeds with
bacterial preparations increased field germination of seeds by 2,1-2,7 %. When using microbial preparations,
physiological processes in the seed were activated, which subsequently affected the best growth and
development of plants in the autumn period. The microorganisms introduced into the agrocenoses
contributed to the higher wintering of plants by 3,8-8,2 %.

Under the influence of bacterial preparations, the best growth and development of plants was
observed, which contributed to an increase in yield of 0,21-0,23 t/ha, for the application of Agrobacterin and
Diazofit to the background of mineral nutrition NgoPgoKgo. The effectiveness of Polymyxobacterin was higher
against the background of the mineral nutrition N3oPgKog + N3 in the IV and VII stages of organogenesis —
0,59 t/ha and 0,44 t/ha — at a lower rate of phosphorus application (Pys).

Bacterial preparations positively affected the seed productivity of plants, increasing the seed
reproduction rate by 0,8-2,3 units, the yield of conditioned seeds by 1-3 %.

Against the background of mineral nutrition N3yPgKgo With phased introduction of nitrogen in the
norm N3o, microbial preparations based on nitrogen fixators contributed to the formation of a mass of 1000
seeds in the range 43,6-44,0 g, on the basis of phosphate mobilization bacteria — 44,7-45,3 g. Germination
energy and laboratory germination of the collected seeds mostly depended on the weather conditions of the
period of its formation, however, with options for seed pre-sowing inoculation, these indicators were higher,
by 5-10 and 7-11 %, respectively, until absolute control and by 4—7 and 1-3 % to the background of mineral
nutrition of plants.

Keywords: winter wheat, bacterial preparations, productivity, sowing qualities of seeds.
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