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In the conditions of unstable and insufficient moistening, it is necessary to study basic technological ele-
ments of hard spring wheat cultivation in the context of climate change. Complex study and analysis were
conducted concerning the using of microbiological preparations depending on the background of mineral
fertilizing in the technologies of hard spring wheat cultivation. The formation of plant leaf surface depended
on both the background of mineral fertilizing and using microbiological preparations. On plots without ferti-
lizing, seed treatment with bio-preparations resulted in increasing leaf area by 20.3 % after using polymixo-
bacterin, 20.5 % after diazophyte, and 23.9 % when using a mixture of these two biologics. It amounted to
31.9 thousand m?/ha after fertilizing with NisP4sKso, applying polymixobacterin led to leaf area increase by
19.1 %, diazophyte — by 13.8 %, and the mixture of biologics — by 24.1 %. Straw + Ny fertilization back-
ground per ton of by-product was effective, as the leaf area was quite large (29.2 thousand m?ha) and 33.9;
32.9; 36.4 thousand m*ha, respectively, while using biologics. The yield of hard spring wheat is determined
by the number of productive stems per area unit and grain weight per ear. They were the largest on the plots
sowed with seeds inoculated with polymixobacterin and diazophyte against the background of NasP4sKso fer-
tilizing — 3.50 t/ha, which was 1.47 t/ha (72.4 %) more than on plots without using mineral fertilizers and
biologics (2.03 t/ha). The rational way to increase the yield of hard spring wheat is to apply straw + N fer-
tilizer per ton of by-product with compulsory pre-sowing seed treatment with a mixture of biologics. In such
case the grain yield was 3.16 t/ha, that is, 1.13 t/ha (55.7 %) more than while cultivating without fertilizers.
In the conditions of unstable moistening in the technology of hard spring wheat cultivation, it is necessary to
apply seed pre-sowing treatment with diazophyte and polymixobacterin biologics against the background of
straw as precursor, after its harvesting and obligatory Nio application per each ton of by-products, which
will ensure wheat grain yield 3.16 t/ha. In case of the absence of precursor by-products, it is necessary to
conduct seed pre-sowing treatment with diazophyte and polymixobacterin biologics and obligatory applying
N4sPasKso, which will ensure wheat grain yield at the level of 3.50 t/ha. In the future, it is necessary to carry
out the study of introducing new microbiological biologics depending on the background of mineral fertiliz-
ing in spring wheat cultivation technologies, to determine directions and prospects of scientific research and
practical application in production.

Key words: hard spring wheat, mineral fertilizers, diazophyte, polymyxobacterin, yield.

20 Ne 4 « 2019 « BICHW/K MNonTaBcbkoi Oep>xaBHOI arpapHoi akagemil



CUIbCbKE NroCnoaAPCTBO. POCJIMHHULTBO

®OPMYBAHHSI BPOJKAMHOCTI NILIEHUII TBEPJOI SIPOI 3AJIEXKHO BIJI
MIHEPAJILHUX JJOBPUB TA MIKPOBIOJIOTTYHUX MPEMAPATIB B YMOBAX
JIBOBEPE;KHOI'O JIICOCTENY

. M. Illegnikos,
ITontaBchka nepkaBHA arpapHa akaneMis, M. [lontasa, Ykpaina

B ymosax necmiiixozo i neOocmamubo20 36010H4CeHHS BUHUKAE HEOOXIOHICb 8UGUEHHSL OCHOGHUX eleMe-
HMI6 MEeXHON02I] 8UPOULY8aHHs NUeHUYT MEepIol Apoi 8 KonmeKkcmi smin kiimamy. Ilposedene Komniexcue
BUBUEHHSL MA AHAJL3 3ACMOCY8AHNSA MIKPOOIOIOIUHUX DIONPEenapamis 3a1edHCHO 8I0 YOHY MIHEPATbHO20 HCU-
G/IEHHSL 8 MEXHOJI02IAX SUPOWYBAHHA NULeHUY] MEepool apoi. PopmyeanHs TUCMKOBOL NOBEPXHI POCIUH 3a-
Je2Hcano K 6i0 (POHY MIHEPANLHOZO JHCUBLEHHS, MAK I 8i0 3ACMOCY8aHHsA MIKpobiono2iunux npenapamis. Ha
dinsnkax 6e3 yoobpenns obpobka nacinns bionpenapamamu 30i1bULy8ana NiOWy AUCMKOBOI NOBePXHI HA
20,3 % 3a suxopucmanus noaimixkcovaxmepuny, 20,5 % — diazopimy ma 23,9 % — cymiwi yux 0sox npena-
pamis. 3a énecenns 006pué NasPasKzo 6ona cmanosuna 31,9 muc. m*/2a, 3acmocysanns nonimixcobaxkmepu-
HY npusgeno 0o ii 30invuwenna na 19,1 %, diasogpimy — na 13,8 %, cymiwi npenapamis — na 24,1 %. Egex-
mugHum 0y8 yooopenuil ¢hon «conroma + Nio Ha moHHY NOOIUHOI NPOOYKYILY, OCKIIbKU NAOWA TUCMKOBOT NO-
epxui 6yna docums eenuxoio (29,2 muc. M*/2a), a 3a euxopucmanns 6ionpenapamis éionosiono 33,9; 32,9;
36,4 muc. M*/2a. Bpoocatinicme nwenuyi meepooi Apoi 6UsHAYAENMbCA KiNbKICMIo npoO0yKmueHux cmeben na
00UHUYI NIOWL | MACoIo 3epHa 3 00HO20 Kolloca. Hatibinbwiow eona 6yia Ha OiIAHKAX, BUCIAHUX THOKYIb08A-
HUM HACIHHAM noaimikcobaxmepunom ma diazogimom na Goni yooopenns NasPisKzo — 3,50 m/za, wo na
1,47 m/ea (72,4 %) Oinvwe, Hixe Ha OinaHkax 0Oe3 HeceHHs MiHepanbHux 0obpue ma Oionpenapamie
(2,03 m/za). Payionanohum cnocobom 36inbuuenHs 8pONCAUHOCIME NueHuyl meepooi Apoi € 3acmocyeants
y0obpenus «coroma+Nio Ha MOHHY NOOIUHOT NPOOYKYii» 3 0008 °A3K06010 0OPOOKOIO HACIHHA Neped Ciehoio
cymiwuio bionpenapamis, ooepoicana epodicatinicme 3epra — 3,16 m/ea, wo na 1,13 m/za (55,7 %) binvue,
HIDIC 30 BUpOWY8anHs be3 000pus. B ymosax Hecmiliko2o 360J104CEHHS 3d MEeXHON02Il BUPOWYBAHHS NUeHUYT
meepooi sApoi HeobXIOHO 3acmocosyeamu nepednocieny oopodKy Hacinus bionpenapamamu oiazogimy ma
noaiMikcobakmepuHy Ha (QOoHi conomu nonepeoHuKa, nicis 1oeo 30upanns, 0008 a13x06020 eHecentns Nio Ha
KOJICHY MOHHY NOOIUHOI npOOYKYii, wo 3a0e3neuums OmpuManHa ypoxicaunocmi 3epua nuenuyi 3,16 m/za.
3a ymosu siocymuocmi na noni nobiunoi npooyKkyii nonepeoHuKa 3acmocosysamiu nepeonocieny oopooKy
HacinHs Oionpenapamamu 0iazo@imy ma noximMikcobaxmepuny 3 0006 ’si3k06um enecennam NasPasKz, wo
3a6e3neuums yporcaunicms sepHa nuieHuyi na pieni 3,50 m/ea.

Kniouosi cnosa: nwenuys meepoa sapa, Mminepanvhi 000pusa, Oiazohim, noaiMikcobaxmepuH,
8pOICAlIHICND.

®OPMHUPOBAHUE YPOKAMHOCTH NMIIEHUALBI TBEPJIOM B 3ABUCUMOCTH OT
MUWHEPAJIBHBIX YIOBPEHU 1 MUKPOBHOJIOT MYECKHUX ITPEINTAPATOB B
YCJIOBUSAX JEBOBEPEKHOM JECOCTEIIHA

/. H. Illesnukos,
ITonTaBckas rocynapcTBeHHas arpapHas akagemus, r. [lontaBa, YkpauHa

IIposedeno KomniekcHoe usyuenue u aHaiu3 NPUMeHenust MUKPOOUOIOSUYeCKUX NPEenapamos NOJUMUK-
cobaxkmepuna u OUA3ohuma 6 3a6UCUMOCIU OM (POHA MUHEPATLHO2O NUMAHUS 8 MEXHOL02UU GbIPAUUBAHUS
nueHuybl Meepooll APOGOU, YCMAHOBIEHA UX IPPEKMUGHOCMb U NPAKMUYEcKoe NpuMeHeHue 6 Npou-
3600cmge. Ha yuacmxax Oe3 yoobpenus obpabomka ceman Ouonpenapamamu y8eauuuednd niowaosb iuc-
mosoti nogepxnocmu na 20,3 % npu ucnonvzosanuu noaumuxcooaxmepuna, 20,5 % — ouazogpuma u 23,9 %
— cMecu 9MmuxX 08yX npenapamos. Ypoocannocms nuueHuysbl meepooll Apogou Haubonvulell Ovlia Ha yuacm-
Kax, 6bICESTHHbIX UHOKYIUPOBAHHbIMU CEMEHAMU NOAUMUKCODaKmepuna u ouazoguma na Gone yoobpenus
NasPasKsg — 3,50 m/ea, umo na 1,47 m/ea (72,4 %) 6onvwe, uem na yuacmrax Oe3 @HeCeHUs. MUHEPATbHBIX
yoobpenutl u buonpenapamos (2,03 m/za). Payuonanvhvim cnocobom yeeauueHus: yporCcatHoCmu nueHuybl
Meepooll Aposol ecmv npumenenue yooopenus «conoma + Nig Ha moHHy no60uHOU NPOOYKYUU» ¢ 0bs3ame-
JILHOU 0OpPaboOmKol CeMAH neped NOCeGOM CMECbio OUONPEenapamos, NOAYYeHd YPOICAUHOCMb 3epHa —
3,16 m/ea, umo na 1,13 m/ea (55,7 %) bonvue, wem npu svipawusanuu 6e3 yooopenuil.
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Knroueswle cnosa: nwenuya meepoas apoeas, MuHepaibHvle YO0OpeHus, ouazopum, noiumMuKcobaxme-
DUH, YDOICATIHOCHb.

Beryn

VY cucremi 3aX0/1iB, COPSIMOBAaHMX Ha BUPOIIYBaHHs 1 BUPOOHUITBO MIIEHHUI TBEPAOI Apoi, BAXKINBE Mi-
CIle Ma€ 3aCTOCYBAaHHs XIMIYHMX Ta OIOJOTIYHMX 3acC00IB Y TEXHOJIOTISIX BUPOITYBaHHS, OCKITBKA BOHH
CHPHUSAIOTh 3HAYHOMY MiABHUILEHHIO MPOAYKTHUBHOCTI. OCcTaHHIMU pokaMu B yMoBax JliBoOepexHoi YacTHHU
Jlicocteny YKpaiHu cTalu OYeBHIHUMH 3MiHH KilimMary. BecHsHHI epio dacTie cynpoBOIKYETbCS TOCY-
X010, TTOBITPSHUMH Oypsimu. Omagy HaBECHI € HEPIBHOMIPHUMH, IO XapaKTEPHO JJI 30HH HECTIHKOTO 3BO-
noxeHHs. JIiTHI MicAIli CyIpPOBOIKYIOTHCS JKOPCTOKOIO IMTOCYXOI0, sIKa HEPIAKO MpHIafae Ha a3y HaTUBaH-
HS 3€pHa paHHIX 3€pPHOBUX KYJBTYp i CHPUYMHSE 3MEHIIEHHS iXHHOTO BpOXaro. Y TaKMX yMOBaxX BHHUKAE
HEOOXi/IHICTh BUBUEHHS OCHOBHUX €IIEMEHTIB TEXHOJIOTii BUPOIIYBaHHS MIICHHUI[I TBEPAOI Ipoi B KOHTEKCTI
3MiH KiIimary [15, 20].

Jist 301MbIICHHST BPOKaWHOCTI M TIOMIMIIIEHH] SKOCTI 3epHa MOTpiOHE MakCHMabHE BUKOPUCTaHHS Oioe-
HEPreTHYHOTO TIOTEHINIANTy TPYHTY, arpoeKOJIOTIYHIX YMOB 1 TEHETHYHUX BIACTUBOCTEH copTiB [2]. Ha ¢i3i-
OJIOT1YHI TIporiec (OpMyBaHHS BPOKal0 BIUIMBAIOTH (GAKTOPH, MO HE IMiIATAIOTH PETyTIOBAaHHIO (COHSIIHA
paaiamis, TemmnepaTypa MOBITps, ONaax TOIIO), @ TAKOXK Ti, [0 PETYIIOIOTHCS (COPT, 0OPOOITOK IPYHTY, HOP-
MU BUCIBY HACiHHsI, CTPOKHM CiBOM, T0OpHBa, 3aCO0M 3aXUCTY POCIUH BiJ Oyp’siHIB, XBOp0O, MIKiIHUKIB, pe-
TYJISTOPH POCTY, 3pOIIEHHS, 30UpaHHs Bpokato Tomlo). Haiibinpira nmpoxyKTHBHICTE 1 HallKpala sKiCTh 3e-
pHa JOCATAIOTHCA 32 YMOBH ONTHMAJIBHOTO CIIBBIAHOIIEHHS KX (PaKTOPIB Ha BCiX eTarax pocTy W pO3BUT-
Ky POCIHH. 3BayKarouu Ha 3aco0H, SIKi IIO3UTHBHO a00 HETaTHBHO BILTUBAIOTH HA BPOXKAHHICTh, MOXKHA 3HAY-
HOIO MipOIO 3MEHIIUTH HEraTUBHY Ail0 METEOPOJIOTIHHUX YMOB i IIIECTIPSIMOBaHO BUKOPUCTOBYBATH eJieMe-
HTH TE€XHOJIOTii BUPOIIyBaHHs, SKI MOXe KOHTPOIIOBATH JTroauHa [7, 9, 10].

CBoro yacy OyJiu po3po0JieHi Ta 3aCTOCOBYIOTRLCS Pi3HI CLIOCOOU MiBUINECHHS e(EKTUBHOCTI TEXHOJOTIH
BHUPOIIYBaHHs MIICHUI. J[eSKi BTpaTUIM CBOK 3HAYMMICTh, 200 HE BiJIOBIJIAIOTh CYYaCHHM HayKOBO 00-
IPYHTOBaHAM BHMOTaM, HE 3a0€3MeUyI0Th MOTPIOHY ypoXKalHICTh Ta AKICTh mpoaykii [3, 6, 19]. Po3podka
CyYacHHX CHCTEM YIOOpEHHS MIICHHUI repeadadac MaKCHMaIbHO IOBHE 33JIOBOJICHHS MOTPeO POCIMH B
eJIeMEeHTaX MiHepalbHOTO JKWBJIEHHS. BogHouac po3B’si3aHHs LHOTO 3aBIAaHHS JIMIIE 32 paXyHOK BHECEHHS
JOPOTHX MiHEpaJbHUX AOOPHB YACTO 3HMKYE KOHKYPEHTOCIIPOMOXHICTh BUPOOHHUIITBA 3epHA TBEPAUX COP-
TiB mrenuti [1,4,16]. OcTtaHHIME pOKaMH CTBOPEHI 1 MPOMHCIOBO BHUITYCKaIOTHCSA MIKPOOIOJOTIUHI Ipera-
paTu Ha OCHOBI psiAy TPYHTOBUX OakTepiid, 34aTHUX ICTOTHO MOJIMIIUTH 3a0€3MEeYECHICTh KYJIbTYPHUX POC-
JIVH TIO)KUBHUMHY pedoBrUHamu [5, 8, 12].

3acTocyBaHHSI MIKpOOHMX HpenapariB y TEXHOJOTiSX BUPOILYBAaHHS ClLIbCHKOTOCIONAPCHKUX KYJBTYD,
30KpeMa TIICHUIT TBEPAOi SPOi CIpHsiE ONTUMI3allii )KHBJICHHS Ta 3a0e3medye IXHii 3aXUCT BiJ MaTOTEHHOT
Mikpo(opH, IO Ja€ 3MOTY 3HaYHOIO MIpOIO pealizyBaT MOTEHIian arpapHoro supoonunTsa [17, 18]. Ha
CBOTOJTHI OTpHUMaHi BUCOKOE(EKTHBHI MITaMU IPYHTOBHX MIiKpOOPTaHi3MiB AJisi OaKkTepu3arii, CTBOpPEHi 3py-
YHI TperapaTuBHI QOPMH IS MOJIMIIEHHS a30THOTO JKUBJIEHHS POCIHH, U JOAATKOBOTO 3a0e3MedeHHs
pociuH (ochopom Ta npenapaTy KoMIuiekcHoi aii [11, 13, 14].

Yepes 1ie HEOOXiAHO MPOBECTH KOMILIEKCHE BUBUEHHS Ta aHaJi3 3aCTOCYBaHHS MiKpoOionoriyaux 6iom-
penapartiB 3ajexHO Bifx (OHY MIHEPaJbHOTO KUBJICHHS B TEXHOJOTISX BHPOLIYBAaHHS, BCTAHOBHTH IXHIO
€(EKTHBHICTh 3 METOIO TiIBUIICHHS SIKOCTI 3€pHA, BU3HAYUTH HAMPSIMKH Ta MEPCIEKTHBU PO3BUTKY SIK Hay-
KOBUX JIOCIIPKEHb, TaK 1 MPAKTHYHOI'O 3aCTOCYBAHHS Y BUPOOHUIITBI.

Marepiaau i MeTOAU DOCJIiIZKEHb

[IporpaMa HaykoBHX AOCIHiIKeHb Oa3zyBajacs Ha pe3yJibTarax BHSBICHHS O10JOTIYHHX OCHOB 3aCTOCY-
BaHHs MiKpOO10JIOTIYHUX MpenapariB 3ajJeKHO Bix (OHY MiHEPaTbHOTO KUBJICHHS B TEXHOJIOTISIX BUPOLLY-
BaHHS MIISHMII TBEPAOI SPOi, a TAKOXK Ha JOCHTIHKEHH] BIUIMBY OKPEMHX arpOTEXHIYHUX MPUHOMIB Ta KOM-
IUIEKCHOI J1ii eIeMeHTIB TEeXHOJIOTii BUPOIyBaHHs Ha (popMyBaHHs Bpokatro. OCHOBHI €KCIIEPUMEHTH BHKO-
HyBajmcs Ha pociigHomy nodi [lontasebkoro incturyty AIIB imeni M. 1. BaBunosa. Buuanu BonuB me-
pearociBHOI 00pOOKM HACIHHS MiKpOOiOJIOTIYHIMHE TperapaTaMy 3alie)kKHO BiJl pO3paxOBaHOTO OaaHCOBUM
MeTOJIOM ()OHY MiHEpaIbHOTO KUBIIEHHS POCIVH Ha ypOXKalHICTH 3 T/Ta 3epHa. JlocmiKyBanu Taki BapiaH-
TH TIEpEANOCiBHOT 00po0OKHU HaciHHA ((pakTop A):

1. Kontpoms — 6e3 06poOkw;

2. TTonimikcobakrepuH (6ioarent — Paenibacillus polymyxa — 0,75 5/t nacinus);
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3. Mdiazodir (6ioarent — Agrobacterium radiobacter — 1,0 /T HaciHHs).

Bapiantu 3akiaganuce Ha mecty poHaX MiHepalbHOTO X)UBJIeHHS (pakTop B):

1) Be3 1oOpUB — KOHTPOITB;

2) Nus;

3) PasKao;

4) NusPasKso;

5) N23P2sKis;

6) Conoma momnepenuuka+N1o Ha KOKHY TOHY TOOIYHOT POIYKIIIT.

B ocHoBHI (a3 po3BUTKY POCIHH MIICHHUII BiIOUpay IPpyHTOBI 3pa3ku 3 ropu3oHTiB 0—10 1 10-20 cm
JUIE. MIKpOOIOJIOTIYHOTO Ta XIMIYHOTO aHaji3iB. [IpoTsSromM BereTamiiHOTO Mepioay MPOBOAMIM CIOCTEPE-
JKCHHS 32 POCTOM 1 PO3BUTKOM POCIIHH, BU3HAYAJIH ILIONLY JIMCTKOBOI MOBEPXHI, YACTY MPOAYKTHBHICTH (O-
TOCHHTE3Y Ta (POTOCHHTETUYHMI MOTEHLIAN MIOCiBIB Ha BCiX BapianTax. OOJIK BpOXKao MPOBOAMIN KOMOaM-
HOM Yy TPHUPA30BOMY IOBTOPEHHI 3 00JIIKOBOT JUISTHKH TUIOMICIO 25 M2,

Pe3yabTaTtu gociaigxenb Ta ix 00roBopeHHst

3acTocyBaHHS MiHEpaIbHUX JOOPHB Ta IHOKYJISAIIS HACIHHS TIIEHUIN sipoi OiompemnapaTaMH ITO3UTHBHO
BIUIMHYJIM Ha PICT 1 pO3BHTOK pocivH. MiHepalbHi 100puBa Ta Oionpenapary MO3UTHBHO BIUTUBAIM Ha PICT,
PO3BHUTOK Ta ()OPMYBAHHS BPOXKAMHOCTI MIIICHUIII, 3T71a/PKyBaJId HETaTUBHUI BIUIMB MOTOJTHUX YMOB, OCOOJIH-
BO HecTtadi Bojioru. Crioctepirajiocsi CKOpPOUSHHS! TPUBAIOCTI Mi>k(a3HuX nepioAis 10 ¢a3u KOJIOCIiHHSA, i, Bia-
TMOBITHO, 301JTBIIICHHS TPHBAJIOCTI TIEPIOY BiJI IBITIHHS 0 BOCKOBOT CTUTJIOCTI 3a [ii X ¢akrtopis (Tadm. 1).

1. I'vemoma npodykmugnozo cmednocmoio nuienuyi meepooi apoi 3a1ex#cHo
6i0 000pue ma dionpenapamis, wm./m* (cepeone 3a 2010-2012 pp.)

IHoxysmist 3epHa GiompernapaTaMu

Bapiantu yno0penns 0e3 iHOKyIsIIii HOJIMIKCO- nia3zodit CYMIIII TIBOX
OaxTepuH npenaparis
1. be3 nobpus 394 401 390 410
2. NusP4sKzo 426 436 428 446
3. Conoma nonepenuica + Nio 384 401 407 427
Ha TOHHY MOOIYHOT IPOAYKITT
4, N23P23Kis 401 403 409 421
5. Nas 408 421 420 420
6. P4sKso 404 393 414 417

Be3 3acTocyBaHHs JOOPHB KilbKiCTh MPOTYKTHBHHX cTeben Ha 1 M? craHoBMIa 394 INT., 33 YMOBH BHKO-
puctanHasa noniMikcobaktepuny — 401 mrt., niazodity — 390 wr., cymimi npenapatiB — 410 mr. Haiibinpma
KiTTBKiCTh TPOAYKTHBHUX cTeOen crocTepiranacs y pasi BHeceHHs NasPssKzo — 426 mt./M?; 3a 101aTKOBOTO
3aCTOCYBaHHS OiONpenapaTiB Ieil MoKasHUK 36imbmuBes 10 428 mr./m? (miazodirt), 436 mr./M? (momiMikco-
6axTepun), 446 mr./M? (cymim mux mpenapatis). OcobauBo edekTUBHEME Oyau GiompenapaTd Ha yaoope-
HOMY (OHI «coyoma ronepeHrka + Nip Ha TOHY MOOIYHOI MPOAYKIIii», MiABUILYIOYH TYCTOTY MPOIYKTHB-
HOTO crebmoctoro Ha 4,4 % 3a yMOBH BHKOpHCTaHHS HojimikcoOakrepuny, Ha 6,0 % — miazodity Ta Ha
11,2 % — cyminn nux npenaparis.

BcranoBieHO MO3UTHBHY [ito OiompenapariB Ha BUCOTY POCIIMH MILIEHHUI, ajie IXHS Aisd 3ajiekana Bif pi-
3HUX (OHIB MiHEpaJBHOTO JXWUBIEHHS (Ta0i. 2). be3 3acTocyBaHHA MOOpWB BHCOTAa POCIMH CTaHOBHJIA
63,6 cM, y pa3i 3aCTOCYBaHHs MOJIMIKCOOAKTEPHHY MiBHUINYyBaiack J0 67,2 cM, azoTodity — a0 68,6 cM.
O6pobka HaciHHA mepel, ciBOOIO CYMILIIIIO JBOX TMpemapaTriB He CIpHsia MiJBUIIECHHIO BHCOTH POCIUH
(66,8 cm) mopiBHSIHO 3 iXHIM OKPEMHM 3aCTOCYBaHHAM. BIUTUB MiHEepalbHUX JOOPHUB HA BUCOTY POCIHH OYB
CYTTEBIIIMM, HiX [is OlompemnapariB, aje iXHS KOMIDICKCHA His Mayia OuTbIry e(eKTHBHICTH IIOJ0 30ib-
LIEHHS] POCTOBHX IPOLECIB Y POCIMH MIIEHHIII TBEPIOi sApoi, MpH LbOMY 3IIaKyBajlacs HeraTUBHA Jisl He-
CHPUSATIMBHUX (PaKTOPIB BEreTaI[ifHOTO TIEPioAy.
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2. Bucoma pocnaun nwenuyi meepooi apoi 3aneixicno 6io 0ii MinepanibHux 000pue
ma dionpenapamie (cepeone 3a 2010-2012 pp.), cm

IHOKYMAIIIS 3epHa OionpenapaTaMu
Bapiantu yno0OpenHs . MOJTIIMIKCO- . . CYMIIII TBOX
0e3 iHOKyJIsIii 6 niazogit .
aKTEPHH npenaparis
1. be3 mobpus 63,6 67,2 68,6 66,8
2. N4sP4sKso 69,5 71,3 77,7 77,7
3. Conoma nonepenuica + Nio 68,2 71,0 71,5 72,0
Ha TOHHY MOOIYHOT MPOAYKITI
4. N23P23Kis 69,0 71,3 75,5 76,5
5. Nuss 66,4 71,7 74,3 73,7
6. P4sKso 65,4 70,1 70,6 70,8

Jlnst BU3HAYCHHS BIUTMBY TEXHOJOTIYHHMX 3aXOJiB BH3HAYAJIM KOHKPETHY YaCTKy BIUIMBY Oiorpernaparis
Ta QoHY yI0OpeHHS Ha MJIONLY JIMCTKOBOI MOBEPXHI MIIeHUIi TBeproi apoi (tadmn. 3). Ha minsHkax 6e3 ynoo-
peHHst 00poOKa HaciHHA OilompemaparaMu CIpHsUIa MiABHUINEHHIO TUTOIII JHCTKOBOI moBepxHi Ha 20,3 % 3a
YMOBH BUKOPHCTaHHS MoiMikcobakTepuny, 20,5 % — miazodiry ta 23,9 % — cymimrn nux ABOX Mpenaparis.
V pasi Buecenns n06puB NisPssKso maomma mucTkoBoi mosepxHi cTaHosuna 31,9 Tic. M%/ra, 3acTOCyBaHHS
MoJIiMiKCOOaKTepUHy Npu3BeIo A0 ii 30imbmenns Ha 19,1 %, niazodirty — na 13,8, cymimi npenapaTiB — Ha
24,1%. 3a ymMOBM BHECEHHS TIIbKM a30THHX H0OpuB Nss 1mIioma IMCTKOBOI IMOBEPXHI CTaHOBHIA
28,0 THc. M%/ra, y pasi BUKOpHCTaHHs mofiMikcobakTepuny — 29,7 Trc. M%/ra, miasodity — 32,5, cymimi mpe-
napartis — 34,2 tuc. M%/ra. EbextusauM 6yB yno6penuii pon «conoma + Nio Ha TOHHY HOGIYHOT HPOIYKILii»,
OCKIJIbKH BENMYHMHA JIICTKOBOI IUIONI Ha AiISHKAaxX A0CHigy Oylia JOCHTh BHCOKOK (29,2 Thc. M%/ra), a 3a
YMOBH BUKOpHCTaHHS OiomnpenapaTti BianosigHo 33,9; 32,9; 36,4 Tuc. M2/ra.

3. IInowa nucmkoeoi noeepxni nuienuyi meepooi apoi 3aneiricHo 6io Oii minepanrbHUxX 00opus
ma bionpenapamis, muc. m*/za (cepeone 3a 2010-2012 pp.)

IHOKYMIATIISI 3epHA OiomperapaTaMu
Bapiantu yno6penHs . MOJIMIiKCO- . . CyMilll TBOX
0e3 IHOKy AT niazodit .
OakTepuH npernaparis
1. be3 mobpus 25,1 30,2 30,3 31,1
2. NusP4sKzo 31,9 38,0 36,3 39,6
3. Con0Ma'non?pez[HHKa + N1 Ha 29,2 33.9 32.9 36,4
TOHHY MOOI4HOT MPOTYKIIil
4. N23P2sKis 28,4 31,8 32,8 34,2
5. Nus 28,4 31,8 32,8 34,2
6. P4sKso 27,6 30,9 33,5 32,8

VYposxaiiHicTh MIIEHHUMI Spoi BU3HAYAETHCS KUTBKICTIO MPOIYKTHBHUX cTeOel Ha OJUHHMIIO IO, 03ep-
HEHICTIO Konoca. Ha minsHKax i3 3acTOCyBaHHAM OiompenapaTiB KiJIbKiCTh 3€peH 301IbIIyBasacs BiJl MOJi-
MikcoOakTepuny Ha 8,5-20,9 %, miazodiry — 15,2-35,8 %, cymimi nBox mpemaparis — 17,5-44,7 % Ha ¢oHi
BHeceHHS! N4sP4sKzo, Bei iHII ymoOpeHi BapiaHTH May MEHIIY KiTbKicTh 3epeH y koisoci. 2010 i 2012 pp.
CIIOCTEPIraJIucs eKCTpeMallbHi YMOBH 3BOJIOKEHHS, IO CIPUYMHWIM 3HAYHWH BIUIMB Ha QOpMyBaHHS elie-
MEHTIB Kolloca. BimoBiTHO 03epHEHICTh KoJloca 3MeHImIach Ha 11-14 % 3a Bcima BapiaHTamu.

MinepanbHi 1o0puBa Ta GionmpenapaTy MOJIIMIKCOOAKTEpHH Ta 1ia30(iT € MOTYy)KHUMHU YHHHUKAMH BIUIU-
By Ha ypOKaiHiCTh MIICHUII TBepaoi sipoi (Tadi. 4). [Ipupict BpoxkallHOCTI 3epHa 3aJIe)KHO Bl MiHEpAIbHUX
n06puB 3a ymoBu BUKOpUCTaHHS NasPasKso — 0,65 1/ra (32,0 %), «comoma + Nig Ha TOHHY MOGIYHOT MPOIYK-
uii» — 0,47 t/ra (23,2 %), N23P23Kis — 0,45 1/ra (22,2 %), Nis — 0,34 t/ra (16,7 %), PssKzo — 0,24 1/ra
(11,8 %). Ha neynoOpeHomy (oHI MpHpicT y pa3i BUKOPUCTaHHS TMoJiMikcobakTepuHy craHoBuB 0,51 1/ra
(25,1 %), niazodiry — 0,32 1/ra (15,8 %), cymimi npenaparis — 0,59 1/ra (29,1 %). Ha ynoOpenux ¢onax 3a
YMOBH BHKOPHCTAHHS TOJIMIKCOOAKTepHHY — BimmoBigHO ymoOpeHux BapiaHTiB: NisPssKzo — 0,59 1/ra
(22,1 %), «conoma + Nio Ha ToHHY 06iIYHOT poaykiii» — 0,44 1/ra (17,6 %), N23P23Kis— 0,33 1/ra (13,3 %),
Nas — 0,20 1/ra (8,4 %), P4asKzo— 0,26 1/ra (11,5 %). Ha ynobpenux donax y pasi BuKopucTaHHs aia30(diTy:
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NasPasKzo — 0,40 1/ra (14,9 %), «conmoma + Nig Ha ToHHY moOiuHOi mpoaykiii» — 0,36 T/ra (14,4 %),
N23P23K1s— 0,09 1/ra (3,6 %), Nais — 0,61 1/ra (25,7 %), P4sKzo— 0,67 1/ra (29,5 %). Ha yao6penux ¢oHax 3a
BHUKOPHUCTaHHS CyMillli monimMikcobakTeprny i miazodity: NasPasKsg — 0,82 1/ra (30,6 %), «comoma + Nig Ha
TOHHY 1MOOI4HOI npoaykuii» — 0,66 1/ra (26,4 %), N23P23Kis — 0,05 1/ra (2,0 %), Nas — 0,61 t/ra (25,7 %),
P45K30— 0,42 T/Fa (18,5 %)

4. Ypoocaiinicmo nuieHuYi meepooi Apoi 3a1excHo 8i0 MiHepaabHUX 000pue ma dionpenapamis
(cepeone 3a 2010-2012 pp.), m/za

N IIpupicT, +1/ra
. . Ypoxaii- - ;
BapianTtu 'BaplaHTg HiCTE BIJT Bin B
yI0OpeHHS THOKYJISIITIT MiHEpaTbHUX . . o0puB 1
3epHa, T/Ta Oiompemnaparin . .
J100puB Oionpenaparis

be3 inokymsmii 2,03 - - -

Bes 106puB HoniMilfc06a¥<TepHH 2,54 - +0,51 -

Hiazodit 2,35 - +0,32 -

CyMimn npermaparis 2,62 - +0,59 -

be3 inokymsmii 2,68 +0,65 - -
NP oK [ToniMikcoOaKTepuH 3,13 - +0,45 +1,10
TS0 Tliasodit 3,08 - +0,40 +1,05
CywMimn npermaparis 3,36 - +0,68 +1,33

Comnoma + Ny be3 inokymsmii 2,50 +0,47 - -
Ha TOHHY I10- [oniMikcoOaKTepruH 2,94 - +0,44 +0,91
01uHOT Ipoy- Hiazodir 2,86 - +0,36 +0,83
K CywMimn mpermaparis 3,16 - +0,66 +1,13

be3 inokymsmii 2,48 +0,45 - -
NoaPoaK [MoniMikcoOakTepuH 2,81 - +0,33 0,78
2312805 Jliasodit 2,57 - +0,09 +0,54
CywMimn mpermaparis 2,53 - +0,05 +0,50

Be3 iHokymsii 2,37 +0,34 - -
N [MoniMikcoOakTepuH 2,57 - +0,20 +0,54
“ Jliasodit 2,98 - +0,61 +0,95
CywMimn permaparis 2,98 - +0,61 +0,95

be3 iHokymsmii 2,27 +0,24 - -
P K [TomimikcobakTeprH 2,53 - +0,26 +0,50
4570 Tliasodit 2,94 - +0,67 +0,91
CyMim npenaparis 2,69 - +0,42 +0,66

HIPo 05 (mo6puBa), T/Ta
HIPg 5 (6iompemapaTn), T/Ta
HIPg 05 (B3aemois), T/ra

2010 p. — 0,08; 2011 p. — 0,07; 2012 p. — 0,06;
2010 p. - 0,06; 2011 p. - 0,11; 2012 p. - 0,07;
2010 p. — 0,09; 2011 p. — 0,10; 2012 p. — 0,09.

BucHoBku

Minepanbhi 100pHBa Ta OiompenapaTd MO3UTUBHO BIUIMBAIM Ha PICT, PO3BUTOK Ta (opMyBaHHS BpO-
KaWHOCTI MIIEHMLII TBEPAOi ApOi, 3riaKyBaJii HETaTUBHUI BILUTUB OroAHMX yMOB. Ha ningnkax 6e3 ymo0-
peHHs1 00poOka HaciHHs OlompenapaTaMu 301IbIIyBajIa MJIOMLY JMCTKOBOI moBepxHi Ha 20,3 % 3a yMOBU BH-
KOpHUCTaHHS ToniMikcooakTepuny, 20,5 % — miazodity ta 23,9 % — cymimi nux IBOX mpemnapariB. Y pasi
BHeceHHs 100puB NasPssKzo Bona craHoBmna 31,9 Trc. M%/Ta, 3aCTOCYBaHHS MONIMiKCOGAKTEPHHY MPH3BEINO
1o ii 36inpmenns Ha 19,1 %, miazodity — Ha 13,8 %, cymimi npenapatiB — Ha 24,1 %. EdextuBHUM OyB
ynoopernit oH «cosoma + Nig Ha TOHHY MOOIYHOT MPOAYKIIii», OCKUIBKH IIIOMIA JTUCTKOBOI MIOBEPXHI Oyiia
JOCHTH BenuKol (29,2 Twc. M%/ra), a 3a yMOBH BHKOPHCTAaHHS OiompemapaTiB Biamosimao 33,9; 32,9;
36,4 tic. M%/ra.

YpoxkaifHiCTh TIIEHUIl TBEPOi ApOoi HAHOLTBIIOW OyJa Ha JUITHKAX, BUCISIHUX iHOKYJIhOBaHUM HACiH-
HAM TIOJTIMIKCOOAaKTepHHOM Ta miazoditoM Ha (oHi ymoOpeHHS NasPasKsg — 3,50 T/ra, mo Ha 1,47 T/ra
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(72,4 %) Oinmblne, Hix Ha AUITHKaX 0e3 BHECEHHS MiHEpalbHUX N00puB Ta Oiompenapatis (2,03 T/ra). Pario-
HaJIBHUM CIIOCOOOM 30UTBIIICHHST BPOXKAWHOCTI MIIISHUIII TBEPIO1 POl € 3aCTOCYyBaHHS YAOOPEHHS «cojioMa +
N1o Ha TOHHY TOOIYHOT POAYKITi» 3 000B’SI3KOBOIO OOPOOKOIO0 HACIHHS TIEpe CiBOOIO CyMimIo Oiompemna-
pariB. Oneprxana BpoxaiiHicTs 3epHa — 3,16 T/ra, mo Ha 1,13 1/ra (55,7 %) Oinblue, HiX 3a BUPOILyBaHHS
0e3 1oOpuB.

Tlepcnexmusu nooanvuiux 0ocniodicenb. HeoOXiqHO BUBUMTH HOBI MIKpOOioJIOTiuHi 6iomipenapatu 3 Me-
TOIO BIIPOBAPKEHHS B TEXHOJIOTISIX BUPOIIYBaHHS MIICHUIII sIPOi 3aJIe)KHO BiJl (HOHY MiHEPaIbHOTO >KUBJICH-
H$l, BCTAHOBUTH 1XHIO €(DEKTUBHICTH /IS IMiABUILECHHS BPOXKAWHOCTI Ta SKOCTI 3¢pHA, BU3HAYUTH HANpPSIMU Ta
TIePCIEKTUBH HE TITFKUA HAYKOBUX IOCIHIKEHB, aJIe 1 MPAaKTUIHOTO 3aCTOCYBAaHHS Y BUPOOHHUIITBI.
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