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YPOXAHUHICTD 3EPHA I'PEUKH 3A JIIi BIOJIOTTYHNUX IPEITAPATIB

IpencraBneno pe3yabTaTu AOCHIPKEHb 3 BUBUEHHS i1 Pi3HUX HOpM Mikpobionoriunoro npenapary [liazobakrepus (150,
175, 200 mur) Ta crocobiB 3aCTOCYBaHHS PETYISTOpa pocTy pociauH Pagoctim (0OpoOka HaciHHS mepen ciBOoto — 250 mur/T,
obmpucKyBaHHsA 1OCIBiB — 50 Mi/ra) Ha ypokalHICTb Tpedykd. BcraHOBIIEHO, 1O MiKpOOIONOrivuHMI INpenapar, BHECEHHI
PO3UIBHO 1 B CyMilllaX i3 PEryjisiTopoM poCTy POCIWH, 3HAYHO BIUIMBA€E Ha (hOpMyBaHHA BpOKaWHOCTI rpeuku. HaiiBuima
YPOXKalHICTb 3epHa rpeuku GOpMyeThCs B MociBax 3a BUKopucTanHs Jliasobakrepuny y Hopmi 200 mi i Pagoctumy y Hopwmi
250 mu/t 1 0OpoOKK HACiHHA 1epe]] ciBOOKO 3 HACTYITHUM OOIPHUCKYBAaHHSAM IIOCIBiB.

KurouoBi ci10Ba: ypoxaiiHiCTh, IpedKa, PEry/IsaTop POCTY POCINH, MiKpOOiOIOriyHMH Ipenapar.

IMocTranoBka mpodaemu. B ymMoBax moJanbInoro po3BUTKY arpornpoOMHUCIIOBOTO KOMILIEKCY KpaiHH
MPIOPUTETHUM 3aBJAHHIM TOBAPOBUPOOHUKIB € ITBUILICHHS EKOHOMIYHOI e)eKTHBHOCTI BUPOOHHUIITBA,
30UTbIIEHHS. 00CATY BalloBUX 300piB Ta IMOIIMIIEHHS SKOCTI 3€pHA CLIBCHKOTOCMONAPCHKUX KYIBTYD.
[Ipore cTBOpeHHS BHCOKONPUOYTKOBHX IIOCIBIB MOXJIMBE IIMIIE 32 YMOBH palliOHAIBHOTO
BUKOPUCTaHHSI 3aco0iB, 10 CTBOPIOIOTH ONTHMAaJbHE CepeloBHINEC sl (YHKI[IOHYBaHHS
arpodiromenosis. Huui BiioMo, 1110 MiABUINCHHS MPOAYKTUBHOCTI POCIMH MOYKHA JOCSTTH HE JIMIIE
METOJIaMH CeJIeKIlii, BHECEHHSIM HEOOXITHUX JI03 JOOPHB Ta IMECTUIUIIB, a ¥ 3a paXyHOK BKJIIOYCHHS
0i0JTOTIYHUX MpenapaTiB O KOMIUIEKCY MOCHTiIOBHUX TEXHOJIOTTYHHUX ONepaliid BUPOIYBAaHHS KYIbTYD.

AHani3 ocTaHHIX JockaigxKeHb i myOJikamiii. JlitepaTypHi AaHi 3acBiqUyIOTh MMO3UTUBHUI BILUIUB
MIKpOOI0JIOTIYHUX TMpEnapaTiB Ta PeryyisaTopiB pOCTy POCIWH Ha (opMyBaHHS BPOXKAHHOCTI 3€pHOBHX
kynbTyp [1-3]. 30kpema, 3a fii OiompenapariB HApOCTA€ MOTY)KHA KOPEHEBA CHCTEMa POCIHHH, SKa
CIIyTYE CEPEIOBHILNEM I PO3BHTKY KOPHUCHHX MIKPOOPTaHi3MiB, IO, 3 OJHOro OOKy, 3a0e3neuye
MOKPAII[CHHsI BOJOOOMIHY Ta MiHEPaJbHOI'O JKUBJICHHS, a 3 IHIIOr0 — aKTHBi3ye (izionoro-0ioxiMiuHi
nporecH ((hOTOCHHTE3, AUXaHHS Ta 1H.) Y POCIIMHAX, 10 BIIOOpaKaeThCs HA yPOXKAHHOCTI MOCIBIB [4—
71.

BinbInicTs BUEHMX 3aCBiAYYIOTh IO3UTHBHHUK BIUIMB OlomperniapaTiB Ha (OPMYBaHHS YPOXKaHHOCTI
3epHOBUX KynbTyp [8—10]. Tak, 3a nanumu B.A. Tines [11], 3a Bukopucranss Oionpenaparie Exkozopdy 1 Ta
Baiikaiy EM-1 nprubaBka Bpoykaro Ipeuky copTy BikTopis, BUpOIIyBaHOI MIC/s cHaepary, cranouia 4,4 12,9
w/ra BignoigHo. Jocmimkennsvu .M. I'punioka [12] BCTaHOBIICHO, IO TEPEINOCIBHA 00pOOKa HACIHHS
npoca picrperynsitopoM Emictim C (0,7 mit Ha 32-35 Kr HaciHHs1) 3a0e3meuye cepeiHild mpupicT ypoxaro 4
1/ra,
pyd [BOMY JOXIiI Big peatisaiii 3HAYHO IIEPEBUINYE 3aTpaT Ha OOpoOKy HaciHHs. [Ipore BIUTHB
KOMITJIEKCHOTO BUKOPUCTaHHS O10JIOTIYHMX TIperapariB Ha popMyBaHHS YPOXKaHOCTI TPEUKH € TIPAKTUYHO HE
BUBYCHUM. Y 3B’S3KY 3 I[UM, JOIIBHUM OYJIO BCTAHOBHUTH SIK Pi3HI HOPMHU MIKpPOOIOIOrTYHOIO Ipernapary Ta
CIIocoOr BHECEHHSI PICTPETyJIATOpa BILIMBAIOTH Ha (DOPMYBaHHS BPOKAHHOCTI TPEUKH.

Merta i 3aBiaHHs TOCHIIKeHDb TIOJIATAIN Y 3’ SICYBaHHI BIUIMBY TEPEIIIOCIBHOI 1HOKYJISAII HACIHHS
MIKpOoOiooriYHuM MpenapaToM Jlia300aKkTeprH Ta Pi3HUX HOPM 1 CIIOCOOIB BHECEHHSI PEryJIATOpa POCTY
pociue (PPP) PamoctiM Ha ypoxaifHICTh TpEUKH.

Marepian i mMeroamka mociimkeHb. JociaiKeHHS BHUKOHYBaJIM B yMOBaxX JOCHITHOIO IOJIS
YMaHChKOT0 HAIlIOHATBHOTO YHIBEPCUTETY CaIiBHUIITBA. 3aKJIaJaHHs JOCTIIIB MPOBOIMIN 32 CXEMOIO,
0 BKIOYala BapiaHTH 3 O0OpOOKOH HaciHHA miepeln ciBOOIO MIKpOOIONOTiYHUM MpernapaToM
Hiazobakrepun (mramu Oaxtepit Azospirillum brasilense 18-21410) y mopmax 150, 175 1 200 mun
OKPEMO Ta CYMIiCHO 3 peryisitopoM pocty pociud Pagoctum (Emictum C — 0,3 1/1, KamieBa cinb anbda-
HadTrionToBa Kuciora — 1,0 mr/m ta MmikpoenemeHTH) y HopMi 250 mu/T. Ha Qoni 3acrocyBanHs
3a3HaYCHUX BUIIIE MPENapariB MOCIBY Ipeukd y a3y Mepuioi mapu CHpaBKHIX JHCTKIB OONPHCKYBAIH
peryasaTopoM pocty pociuH Pamoctum y Hopmi 50 mur/ra. Jlocimiay 3aknanaid y mociBax IPEUYKH COPTY
€leHa y TpHUpPA30BOMY IOBTOPEHHI CHUCTEMaTHYHUM MeTomoM. OOJiKk BpOKard BHUKOHYBaJU
MOJIITHKOBO, CHOYATKY CKOIIYBalM y BajlKH, MICIs MiJICyITyBaHHS OOMOJOYYBaJIM 3 HACTYIHHM
3BaKYBaHHSIM 3€pHa Ta IMEPEBEJACHHIM Ha CTaHAapTHY Bojoricth [13]. CraTtucTuuny oOpoOKy
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pe3yNbTaTiB  JOCT/DKEHb MPOBOAMIN 33 METOJAMH JUCIEePCIHHOrO aHaizy, omucaHuMmu b.A.
Hocnexosum [14].

PesyabTaTu Aociaimkens Ta iX 00roBopeHHsi. Y pe3ynbTari IPOBEJACHUX JIOCHIHKEHb BCTAHOBIICHO,
10 YPOXKaWHICTh TPeukH (hOpMyBasiach 3aJICKHO Bifl IOTOJAHUX YMOB, SIKI CKIAIaINCs Y POKH MPOBEICHHS
JOCTIDKEHb, PI3HUX HOPM MiKpoOionoriynoro mpernapary Jlia3o0akrepuH Ta CHOCOOIB 3aCTOCYBaHHS
perymsaTopa pocty pociud Pamoctum. Tak, 3a BUKOpUCTaHHS MIKpOOionoriyHoro mnpemnapary Jliazo0akrepuH
y HopMax 150, 175, 200 M mist oOpoOKK HACiHHSA Tiepes CiBOOK OKpeMo Ta y koMiuiekci 3 PPP Pamoctum
HaWBHIIA BPOXKAHHICTh KYJIBTYpH y BapiaHTax jpociimy dopmysanacs y 2011 pori, a HaiiHmwk4a — y 2012
POIIi, 110 Y3rODKYEThCS 3 METEOPOJIOTNYHMMH JTAaHUMH IBOI0 POKY IIIOJ0 HECTadi BOJIOIH Ta MIiABUIICHUX
TeMIIepaTyp MOBITPSL, sIKi 3HAYHO BIUTMBAIM HA (POPMYBaHHS MPOAYKTHBHOCTI KYJIBTYPH.

3a 00poOKK HACIHHS Mepe CIBOO MIKpoOiooriyHuM npemnapaToM Jliazobakrepun y Hopmax 150, 175,
200 M TEpeBMIICHHS BPOKAHHOCTI 3epHAa TPEUYKH BiAHOCHO KoHTpoimo y 2010 ckmagano 7-12 %
BIMOBITHO 710 HOpM mipenapaty (puc. 1). CyrTeBoi pi3HuIl y GopMyBaHHI BpOXKarO MK BapiaHTaMH JOCITiTy
BiZMiYeHO He OyIi0. 3HaYHO BHUINA BPOXKAMHICTH CIIOCTEpiraiach y BapiaHTax JOCIily i3 00pOoOKO HACIHHS
nepen ciBOoro cymimto npenapatie [liazobakrepun y HopMmi 150, 175, 200 mut i Pagoctum y Hopmi 250
Mi/T. Tak, yposkaiHiCTh IPEeUKH y TAaHUX BapiaHTax pociiny Ha 0,27-0,35 T/ra nepeBuIyBalia MOKA3HHUK Y
KoHTpoi. OYeBUITHO, KOMIIEKCHE BHKOPUCTaHHS OiolpernapariB Uil MEepeAriociBHOI 0OpOOKH HACIHHS
3a0e31eyyBaio MOKPAILCHHS PO3BUTKY SIK HaJ[3eMHOI 010MacH, TakK 1 KOPEHEBOI CUCTEMH POCIINH, 0COOINBO
3a il pICTPeryisTopa, 10 B CBOIO YEpry, CIPHUSIIO 3pOCTAHHIO KOJIOHI3AIIHHOT pu30ocepHOi OBEPXHI IS
IHTPOIYKOBAHUX MIKPOOPIaHi3MiB, a OTXe, BIIOYBAJIOCA IIOKPAIICHHS MIiHEPabHOTO 3a0€3MEeUCHHS
POCIIMHHOI'O OpraHi3My, 110 € BaXKJIMBOK YMOBOIO (hopMyBaHHS Bpokaro [15-17].

3a oOmnpuckyBaHHS TMoOCiBiB Tpeukn Pamoctumom 50 wmi/ra Ha ¢oHI 0OOpOOKM HACIHHS
Hiazobakrepunom 150; 175 1 200 M npupicT 3epHa BiAHOCHO KOHTpOito ckianas 0,2; 0,24 1 0,25 T/ra
BIJIMIOBIIHO, @ O[O BIANOBIIHUX BapiaHTIB 3 KOMILIEKCHOK 00poOKo0 HaciHHs [lia300akTepHHOM 1
PamoctumomM niepes ciBOoro Bin 3MenmyBaecs Ha 0,07; 0,08 1 0,10 T/ra BignoBiaHo.

Le y3romkyeTbest 3 JaHUMU 1HIIMX BYeHHX [ 18, 19], siKi 3acBinuyIOTh OUTBII BITUYTHY IO PEryISATOPIB
POCTY POCJIMH 32 BUKOPUCTAHHS iX It 00OpOOKH HACIHHS Tiepe CIBOO0, HDK TI0 BEr€TYIOUMX POCIIMHAX.

AHai3ylouu BapiaHTH 10Ciiny 3 BukopuctanuaMm [liazobakrepuny 150; 175; 200 mn ta Pamoctumy
250 M/t anst 06poOKH HACIHHA Tiepen ciBOOO 3 HACTYITHOI 00poOKoto mociBiB Pagoctumom y Hopmi 50
MII/Ta, CIiJl 3a3HAYMTH, IO TMPUPICT 3epHA TPeYKH 3pic BigHocHO KoHTpomo Ha 0,39; 0,42 i 0,48 T/ra
BIJIIIOBIIHO, BIIHOCHO THX JK€ BapiaHTiB, ajie 0€3 00poOKH BereTyrouux pociuH Pamoctumom — Ha 0,12;
0,1210,13 1/ra 3a HIPys 0,11 T/ra.

[NonibHa 3aJIeKHICTh 3 BIUTMBY JOCTI/PKYBAHUX MPENapaTiB Ha YPOXKAHHICT TPEUKH MTPOCTEKYBAIACH 1 B
2011 1 2012 pokax. IIpore six i B 2010 p. HaiiBuIIi MPUOaBKH 3epHA BIIHOCHO KOHTPOJIO OYIIO BiIMIiY€HO Y
BapiaHTtax nociimy 3 Jliazo0akrepuHom y HopMax 150; 175 1 200 mum T1a Pagoctumom 250 mui/T,
BUKOPHCTaHUMH Uil 0OpOOKHM HACiHHS Iepen CiBOOI, 3 HACTYIMHOK 0OpoOKOr MociBiB PamoctiMom y
HopMi 50 mi/ra. Y cepeaHbOMY 3a TpU POKH JOCHIKCHBb IIl K BapiaHTH JOCIIAY TaKOX 3a0e3Mmedriv
HaMBHII TTOKA3HUKY BPOXKAMHOCTI, JIe MEPEBUILICHHS KOHTPOIO ckianaio 0,38; 0,42 i 0,46 T/ra BiAMOBIIHO.
OneprkaHi JTaHi HAMBHUIIOI BPOXKAaHOCTI B LIUX BapiaHTaxX JOCIIMY Y3rODKYIOTBCS 3 OJIEpKAaHUMH HaMH
JaHVUMH  HaMBUIIOI  (i3ionoro-0ioxiMidHOI Ta  MIKpOOIONOriYHOI aKTHBHOCTI TOCIBIB, 30KpeMa
(hOTOCHHTETHYHOT TPOAYKTUBHOCTI, BMICTY XJIOpO(LIIB ¢ 1 8 y THCTKaX, pepMEHTATUBHOT aKTUBHOCTI.
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Puc. 1. YposxkaiinicTb 3epHa rpeuku copTy €JieHa 32 BUKOPHCTAHHS MiKpPOOLJIOTiYHOr0 mMpenapary
HiazobaxTepun Ta peryisitopa pocty pociaund Pagoctum (cepemne 3a 20102012 pp. HIPys 0,10-0,12 ), T/'ra:
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1. be3 3actocyBaHHs mpemnapatiB (KoHTponb). 2. Jliazobaktepun 150 mu. 3. [liazobaktepun 175 mul.
4. Hiazobaktepun 200 mur. 5. Pagoctum 250 mu. 6. [liazob6aktepun 150 + Pagoctum 250 mur/t. 7.
Hiazobakrepun 175 + Pamoctum 250 mur/t. 8. Jliazobakrepun 200 + Pamoctum 250 mur/t. 9. Pagoctum
50 mu/ra. 10. Jliazobakrepun 150 + Pamoctim 50 mi/ra. 11. [iazob6aktepun 175 + Pagoctum 50 mir/ra.
12. Hiazobakrepun 200 + Pagoctum 50 mn/ra. 13. Pagoctum 250 mu/t + Pamoctum 50 mu/ra. 14.
Hiazobakrepun 150 + Pagoctum 250 M/t + Pamoctum 50 mivra. 15. Jliazobakrepun 175 + Pagoctum 250
MJI/T
+ Pamoctum 50 mur/ra. 16. [iazobakrepun 200 + Pagoctim 250 M/t + Pagoctum 50 mut.

BucnoBku. Mikpobionoriuauii npenapar /lia300akTeprH, BHECEHUH SIK PO3MUTBHO, TaK 1 B CyMilllax i3
PETYISITOPOM POCTy pocivH PajmocTvM, 3HaYHOI MIpOIO BIUIMBAE Ha (OpPMYyBaHHS BPOXKAaHHOCTI 3epHa
rpeuku. [Ipore HaliBuIa BpOXKaKHICTH 3€pHa Tpedykd (OPMYETbCS B TMOCIBaX 32 BUKOPUCTAHHS
Hiazobakrepuny y Hopmi 200 mn i Pagoctumy y HOpMi 250 Mi/T U1t 0OpoOKM HACiHHS Tiepes ciBOOKo 3
HACTYITHUM OOMPHCKYBaHHM MOCiBiB Pagoctumom y HOpMi 50 Mi/ra, 1o Ha 42 % repeBuIlye TTOKa3HUKH
KoHTpomo. Lle cBimUMTH mMpo BIUMB pi3HUX cCIOcOOiB 3actocyBaHHs PamoctiMy (0OpoOka HaciHHS +
00po0OKa MOCIBIB) Ha POCTOBI MPOIECH POCIIMH TPEUKH, 10 B CYKYITHOCTI 3 MIKpOOI1OJIOMYHMMH CKJIaIOBUMHU
Jiazo0aKTepuHy, IS SKAX CTBOPIOETHCS OLIbIIIA KOMOHI3AIliiHA TIOBEPXHS KOPEHEBOI CUCTEMH, 3a0e3Ieuye
aKTUBI3aIil0 (i310JIOrYHUX TPOIECIB y POCIMHAX, CHPSIMOBAHMX Ha (OPMYBAHHS BHCOKOI BPOXKAMHOCTI
TMOCIBIB.
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YpoxkaiiHOCTB 3epHa rpeYHXH NMOA AericTBHEM OHOJIOTHIECKHUX NPenapaTros

3.M. I'punaenko, A.A. Jlanenko

IpencraBneHbl pe3ynbTaThl MCCIENOBAHUMA 110 M3YYEHHIO JEHCTBHSI Pa3IMYHBIX HOPM MHKpPOOMOJIOIMYECKOro Hperapara
Jmnazobaxrepun (150, 175, 200 M) 1 crocoOOB MpUMEHEHHsT peryisiTtopa pocTa pacteHnii Pagoctum (0oOpaboTka ceMsiH mepern
noceBoM — 250 MII/T, onpbICKMBaHMe MoceBOB — S0 Mi/ra) Ha ypOXKaHHOCTh TPEUHMXH. YCTAHOBJIEHO, YTO MHKPOOMOIOTHIECKHI
Ipenapar, BHECSHHBIH Pa3JelIbHO U B CMECSIX C PErYJIATOPOM POCTA PACTEHHUH, 3HAUUTEIIBHO BIUACT Ha ()OPMUPOBAHUE YPOIKAHHOCTH
rpeunxu. Bblcokas yposkaifHOCTb 3epHa rpeduxu GopMHUpyeTcst B 1oceBax IpH Uctonb3oBanuk Juasobakrepuna B Hopme 200 M u
Panocruma B Hopme 250 Mir/T utst 00pabOTKY CEMSH ITepest TOCEBOM C MOCIEAYIOIMM OIPHICKUBAHUEM IIOCCBOB.

KitioueBrble ci10Ba: ypoxxaiiHOCTh, TpedHXa, PEryjIsaToOp POCTa PacCTeHUI, MUKPOOHOIOTHUECKUH TperaparT.
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