BECLII HALIBISHAJIBHAM AKAJIDMII HABYK BEJIAPYCI N4 2015
CEPBISI ATPAPHBIX HABYK

VIIK 633.11:[631.445.24:631.82]

H.A. MUXAUJIOBCKAA, A. ®. YEPHBIIII, C. A. KACBAHYHUK, T. 5. BAPAIIIEHKO,
E.I' TAPACIOK, T. B. IIOI'MMIPHHUI]KAA, C. B. JJFOCOBA

HNOTEHIUAJBHBIE BO3MOXHOCTH MOBBIIIEHUASA YPOXKAWHOCTA HIEHUIBI
HA 9POJIUPOBAHHBIX ITOYBAX I1PU UCIIOJIb30OBAHUH
OOCPATMOBNJIN3YIOIETI'O HHOKYJIAHTA

Hnemumym nousosedenus u acpoxumuu, Munck, Berapyco, e-mail: bionfl@yandex.ru

B noneBoM skcnepruMeHTe Ha JIEPHOBO-MOI30JIUCTHIX MOUBAX HA MOPEHHBIX CYTIIMHKAX yCTaHOBJIEHO, YTO IPHMEHEHHUE
(bochaTMOOHITN3YIONIET0 HHOKYJISTHTA TIOBBIIIAJIO0 YPOXKAHHOCTD SIPOBOM M 03MMOM MIISHHUIIBI HA Pa3HBIX dJIEMEHTaX CKJIOHA!
BOJIOpa3/ielie, CpeiHe- U CHIBHOIPOANPOBAHHBIX TOuBaX. [IOBBINICHHE yPOXKAITHOCTH 00YCIOBICHO NONNU(YHKIIMOHATIBHO-
CTBHIO MUKPOOHOT0 HHOKYJISIHTA, COUYETAIONIEr0 CBOMCTBA PEryJIsiTOpa pocTa, OnoyJ00peHNs 1 OMOIeCTUIIIA. YCTaHOBJICHBI
KOJINYECTBEHHBIE TI0Ka3aTeNN BIUSHUS GochaTMOOUIN3YIONIEro HHOKYIISIHTA HA Y POKAHHOCTh M (PUTONATOIOTNYECKOe CO-
CTOSIHUE II0CCBOB.
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The field experiment data show that application of phosphorus-solubilizing inoculant increases spring wheat and winter
wheat yields at different slope elements — watershed, medium and severely eroded soils. The yield increase is caused by
multifunctionality of phosphorus-solubilizing inoculant which possesses the properties of plant growth promoter, biofertilizer
and biopesticide as well. Quantitative parameters. of the influence of phosphorus-solubilizing inoculant on the yield and
phytopathological state of crops are presented.
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Brenenue. Vccnenosanus mo GHOIOrHueckoit pocdarMoOuIn3aui akTHBHO ITPOBOSTCS BO MHOTHX
CTpaHax, pa3padaThIBAIOTCs MUKPOOHBIE HHOKYIISTHTBI TSl yIyUIeHNsT GocdaTHOrO MUTAHHSI CETTLCKOXO0-
3SIUCTBEHHBIX KYJIbTYp [1-3]. Docdop — BTopoii 1Mo 3HAYMMOCTHU 3JIEMEHT MTUTaHUS PACTCHUMN, PEryIHpy-
eT (hopMHUpOBaHUE YPOXKAS M €ro KauecTBo [4, 5|. AKTyallbHOCTh MIOMCKA JIOMOJHUTEIBHBIX UCTOUHUKOB
(ocdarHoro nuTaHUs 00YCIOBIICHA TAKKE BEICOKOH CTOMMOCTBIO (POC(OPHBIX yI0OpPEHUH, CPaBHUTEIBHO
HEBBICOKMM K03(h(HUIHEHTOM HCTIONb30BaHus Gocdopa 1 orpaHMUEHHBIMH 3anacaMu (OCaTHOTO ChIPHSL.

HHTepec k npumeHeHH0 (ochaTMOOMITH3YIOMINX HHOKYJISHTOB OOYCIIOBIICH, MTPEXK/IE BCETO, YBe-
JIMYSHUEM TOJBUIKHOCTH TPY/HO PACTBOPUMBIX IMOYBEHHBIX (ochaToB, Tak KakK AOCTYIHBIC JJIs MH-
TaHUs pacTeHHH (POPMBI COCTABISIOT TONBKO 1-5 % oT obmero comepkanus docdopa B mouse [2].
B m3BecTKOBaHHBIX JIEPHOBO-TIO30JIMCTHIX MOYBAX Mpeo0IagaroT HEPACTBOPHUMBIE TPEXKAJIBIIHEBEIC
(hocdarel, BHECEHHBIN B MOUBY cyrepdocdar Takke CpaBHUTEIHEHO OBICTPO MEPEXOAUT B JITUTEIHHO
COXPaHSIIOIMMICS TPeXKaableBbid Gocdar [S].

B nukie pocdopa MukpoopranuzmMaM MpHUHAIICKUT KITFOUEBas poib (O1arofaps X cioCOOHOCTH
pacTBOPATH HeopraHudeckue Gocdarel, a TakkKe MOOMIN30BaTh Pochop, BXOASIIUN B COCTAB OpraHu-
yeckux coequHennii) [3]. CmocoOHOCTh K pacTBOPEHHIO MUHEPaIbHBIX (ochaToB oOHApyKeHa Yy IIHU-
pokoro kpyra puzobakrepuii [2, 6—9] u mukopusznsix rpubos [10, 11]. OcHoBHYytO rpymmy ¢ocharmo-
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OmmM3yroImux 0akTepuid COCTaBISIOT Pseudomonas, Bacillus v Rhizobium [2, 6], KOTOpbIe B HacTOsIIIEE
BpeMsl MPHUBJIEKAIOT HanOoJblllee BHUMaHUE B KayecTBE JCHCTBYIOIIUX areHTOB P-MOOWIHM3YIOIIUX
WHOKYISHTOB [1, 3, 6].

Ha pannux cragusix opraHorexesa ¢ochaTHoe MUTAaHUE UMEET ONpeeIIsIoNiee 3HaUYeHNe s pas-
BUTHSI KOPHEBOW cuCTeMbl pacTeHuil. Jeduuut gocdopa B 3TOT nepros NpUBOAUT K c1a0OMy pa3BH-
THIO KOPHEBOW CHCTEMBI, YTO CHI)KAeT aJalTHBHBIC BO3MOKHOCTH CEIbCKOXO3SHUCTBEHHBIX KYJIBTYD
U HEraTUBHO BJIMSET HAa UX ypoxkaiHOCTh. IlogkopMku B Oosiee Mo3AHUE CPOKU BETE€TallMU HE KOMIICH-
CUPYIOT HelocTaTok (ocopa B KpUTHUECKHE IEPUO/IbI, HA HAYAJIBHBIX 3Tanax pa3BUTHs pacTeHUi [4].
[Ipumenenue GpochaTMoOUTUIYIOMUX OAKTEPHA MOKET CIOCOOCTBOBATH YCTPaHEHUIO AedunTa Qoc-
(hopa, B 0COOCHHOCTH B Ha4aJie BEreTallii pacTCHUH.

B MHcTuTyTe IOYBOBEACHHUSI M ArPOXUMHHU TAK)KE IPOBOASITCS HCCIIEAOBAHMS 110 U3y HEHUIO 3aKOHO-
MepHOcTell MUKpOOHOH PochaTMoOnnu3anum u oneHke 3pHEeKTUBHOCTH TPUMEHEHM T pochaTMoOnu-
3YIOIIMX MHOKYJISTHTOB Ha 36pHOBBIX KyJIbTypax. [lonyuennble HaMu H301Thl PocPaTMoOMITH3Y FOIUX
baktepuit (Pseudomonas sp.) XapaKTePU3YIOTCS KOMILJIEKCOM TOJIE3HBIX CBOUCTB. KonmdecTBEHHO
orpezesieHa UX CIOCOOHOCTh K MOOMJIM3ALUU TPYJHOAOCTYIIHBIX MHHEPAJBHBIX (OPM HNOUYBEHHOI'O
tdocdopa [7], ycTaHOBICHO CyIIECTBEHHOE TOPMOHAJIBHOE ACHCTBHE HAa MHOKYJIMPOBAHHBIC PACTEHUS
[7, 13], noka3ana criocoOHOCTh (ocharmMoOuIn3yonUX 0akTepuii K OnokoHTpoIto [13]. Hanuuue pas-
JTUYHBIX TPUCTIOCOONTETHFHBIX MEXaHU3MOB Y H30JTOB (PochaTMOOMITU3YIONTNX OaKTEpHil HAIIeH KO-
JICKIIMH MTO3BOJISIET IPOrHO3UPOBATh UX Pa3HOCTOPOHHEE IMOJOKHUTEIbHOE NeHCTBUE HA MPOLYKLIHOH-
HBIW MPOLIECC U YPOKAUHOCTD 36PHOBBIX KYJIBTYD.

[o maHHBIM HAIUX UCCIIENOBAHUH, HanOOIbIIHN YPHEKT OT OaKTepUANTLHBIX YIO0OPEHUH, KaK paBH-
JI0, 0OTMEYAETCs B CTPECCOBBIX YCIIOBUAX. Ha n1epHOBO-1I0A30/1MCTON CyTiecUaHOM IT0YBE B IIOJICBOM KCIIEPH-
MEHTe, MOJEIHMPYIOIIEM Pa3HyI0 00eCcleYeHHOCTh TOABMKHBIM (PochopomM, HanOoIbIIyIO 0THaYy OT oc-
(haTMOOMITN3YIOIIMX MHOKYJISTHTOB PErMCTPUPOBAIIH IIPH ASPUIHMTE MOIBHKHOTO ocdopa B mouse [13].

Ha Tepputopun pecmyOauKu aKkTyallbHO TMpHMEHEHHE PochaTMOOUTN3YIOMNX WHOKYJISHTOB Ha
9POIUPOBAHHBIX ITOYBAX, IJI€ PACTEHUS MOIBEPIKEHBI CTPECCY HE TOJIBKO B OTHOLIEHUH Aeduuunta ¢oc-
¢dopa, HO ¥ IPYTUX DIEMEHTOB MUTAHUS BCIEACTBHE PAa3BUTHS SPO3MOHHBIX Mporeccos [12].

Henb HacTosmel paboThl — H3YYUTH 3PPEKTUBHOCTH (HocdhaTMOOHIN3YIONIMX HHOKYJISTHTOB Ha 110~
ceBax SIPOBOM M O3MMOM HILEHHIIBI HAa 3POAMPOBAHHBIX JAEPHOBO-IIOA30JINCTHIX NTOYBAX HA MOPEHHBIX
CYIJIMHKaX; yCTAHOBUTH MapaMeTPhl UX BIMSHUSA Ha YPOXKaHHOCTh U (PUTONATOJIIOTHYECKOE COCTOSIHHIE
IIOCEBOB; ONPENEIIUTh OCHOBHBIC ()aKTOPHI TIOBBIMICHU ST YPOKAHHOCTH MPH UCTIOJIB30BaHUHU QochaTMo-
OMITM3YIOIIUX HHOKYJISTHTOB.

O0beKTHI U MeTOABI HcciaenoBaHui. VccinenoBanus mo oneHke >PPexkTHBHOCTH (hochaTMoOH-
JU3YIOMUX WHOKYJISTHTOB MPOBOJMIIM. Ha JIEPHOBO-TIOJ30JUCTON MouyBe, c(hOPMUPOBAHHON Ha MOIL-
HBIX MOPEHHBIX CYIJIMHKax B craunoHapHoM mosieBoM ombiTe (CIIK «Mexans», bpacnaBckuii p-H).
CranuoHap 3aj10eH 110 reoMop¢0I0THIecKOMY IPOGIIII0 OT BOAOPA3IEIIbHON PaBHUHBI 10 IOAHOXKUS
ckyioHa. [TOBTOPHOCTH B OMbITe YeTHIpEXKpaTHasi, o0Ias miomaab IeIsSHOK Ha Bogopaszaene — 50 m?,
Ha BepXHeil u cpeqHeit yacTsax ckiaoHa — 40 M?, B HHKHEH yacTu ckioHa — 30 M2, Pa3mepsl y4eTHbIX
JENSTHOK: Ha Bomopaszene —35 M2, Ha BepXHeH M cpemHei JacTsx ckioHa — 30 M2, B HIDKHEH 4acTH
CKJIoHa — 25 M2

OneIT pa3BepHyT B AByX mnonsax. B 2011-2013 rr. Bo3aenbiBaiau spoBylo MiieHuny copra Toma
W 03UMYIO MIIEHHIY. cOpTa borarka. Arpoxumudeckas XapaKTepUCTHKA MAaXOTHOTO CJIOSl JEPHOBO-
MOA30JIMCTON NOYBBL, C(HOPMUPOBAHHOM Ha MOLIHBIX MOPEHHBIX CyIJIMHKAX, IpeAcTaBieHa B Ta0. 1.

Taodonuuma l. “ArpoxuMuyecKue NOKa3aTeJ Iy NAXOTHOIO CJIOS IEPHOBO-TOI30/IHCTOI MOYBBI HA MOPEHHBIX
cyriiunkax, CIIK «Mexanbi», 2011-2012 rr.

PO, K,0 Cao MgO
TTousa T'ymye, % pH -
MI/KT
HespomnpoBannas 2,06-2,10 6,2-6,3 260-280 175-185 1020-1050 283-290
CpenHespoaupoBaHHas 1,82-1,84 6,1-6,2 200221 147-151 983-990 244-252
CHIIBHORPOIMPOBAHHAS 1,51-1,56 6,0-6,1 165-177 123-127 925-940 231-240
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O¢ddexTuBHOCTh TTpUMeHEHUs (HOCHATMOOMIM3YIOMIEr0 WHOKYJISHTa M3y4Yalld Ha BOJIOpa3Jede,
CpelHe- U CHIIBHOAPOIMPOBAHHOHN MOYBAaX Ha BapHaHTaX C Pa3HBIMHU CHCTEMaMH YIOOpEHUS — MHIHE-
pansro# (N, P K ), opranudeckoi (HaBo3, 30 1/ra) u opranomunepanbion (N, . P K +HaBos).
HccnenoBaHust mpoBOIUIN B 3BEHE TPaBSHO-36PHOBOTO CEBOOOOPOTA CO CIEAYIONINM YepelOBaHHEM
KYJBTYp: SIPOBbI€ 3€pHOBEIC, BUKO-OBCSIHAS CMECh, O3UMBIE 3€PHOBBIE + MHOTOJIETHHE TPaBbl, MHOTO-
JeTHUE TpaBbl 1-To 1 2-ro .. HaBo3 BHOCHIIH 11011 36pHOBBIE KYIBTYPHI.

Kunkue KOHIIEHTPHPOBAHHBIE YIOOpEHUS HAa OCHOBE HM3OJATOB (ocharmModnnmsyromux OakTe-
puit codctBeHHOl Koyekunu (Pseudomonas sp.) U3TOTOBIEHBI B Ja00paTOpHBIX ycioBusAx. Crocob
BHEeceHUS (pochaTMOOMTN3YIOMIX HHOKYISHTOB — 00paboTka moceBoB. OOpabOTKy MOCEBOB SIPOBOit
MIIEHUIIBI TPOBOJUIIH B (haze BCXOIbl — Havao KymeHus (Tutp 7,9 - 103 KOE/mir). O6paboTky 03uMoit
MIICHUIBI — BecHOHM B (paze kyuienus (tutp 1,2-10° KOE/mi). CoctaB paboueii cmecu st 00paboTKu
MoCceBOB U3 pacueTa Ha 1 ra: 1 i xuakoro dakrepuaasHOro yaoopenns + 150-200 1 BOJBL

st orteHKH criocoOHOCTH (HOoCchHaTMOOMIH3YIONNX OaKTEPH K ONOJIOTHIEeCKOMY KOHTPOJTIO TTPOBO-
IIUJTH YUYeT TIOKa3aTeNnel pacpoCTpaHeHN U Pa3BUTHS TeIbMUHTOCIIOPO3HOW KOPHEBOM THUIHU B (hazy
MOJIOYHO-BOCKOBOH CITEITOCTH 3€pHOBHIX KyIbTYp Ha 100 pacTeHUIX, OTOOPAHHBIX B 5 TOUKAX KaXKIOTO
BapHaHTa OIbITa. BIeMKy BMecTe ¢ MOYBOH pacKiaabIBaln Ha Oymare, pacTeHUs OTPSIXUBAJIH, OTMBI-
BaJIN OT IIOYBHI U ITOMCITAJIN HA 30 MuH B BOAY, NOACYHIMBAJIXW U ITPOBOANIM YUCT. MHTEHCUBHOCTH I10-
paXeHH s HCCIeTyeMbIX paCTEHU KOPHEBOW THIUIBIO OIIEHUBAIH B Oasiiax o mkaie BU3P [14].

Jlist pacueTa mokasaTelisi paclpoCTpaHSHHsI KOPHEBOW I'HIIIN UCTIOJIB30BAIN CICAYIONIYIO (OPMYITY:

P=(a-100)/N,

rine P — pacnpocTpanenue 00je3HH, %; @ — KOMU4ecTBO OOJIBHBIX pacTeHui; N — oblee Yucio ucclie-
JlyEMBIX PACTEHUM.
Jlns pacueTa rmokasaresisl CTEIEHU MMOPaXEeHHs paCTeHHI KOPHEBOW THUJIBIO MCIIOIb30BAJIN CIIETY-
011Y10 hopMyITy:
R = [2(ab)-100]/NK,

rre R — pa3Butue 00ne3HH, %; a — YUCII0 OPAKEHHBIX pacTeHull; b — 6an nopaxenus; N — odiee Ko-
JIMYECTBO UCCIIEIOBAHHBIX PacTeHU; K — BBICIIMI OaJIJT IIKAJIBI CTETIEHU Pa3BUTHS OOJIE3HU.

PesyabTaThl n X 00cyxkaeHue. VccienoBanns npoBoAMIMN B yCiIoBUAX CeBepHON MOYBEHHO-IKO-
JIOTUYECKON MPOBUHIMM. B 3TOM permoHe spo3us pa3BUBAETCs B YCIOBHAX MEIKO- M CPEIHEXOIMHU-
cToro penbeda Ha mouyBax, cOPMUPOBAHHBIX Ha MOPEHHBIX MOYBOOOpasymoomux nopoxax. Hapsay
C BOAHOM 3pO3UEH pPa3BUBACTCS TAKKE TEXHOI€HHas, OOYCJOBJICHHAs MEXaHHMYECKOH 00paboTKON
[OYBBL. DPO3HUOHHO OMACHBIE MOYBBI COCTABISIOT 37ech 0KoJo 30 %, sponupoBanubie — okono 11 %
nJomaay oopadaTeiBaeMbIX 3eMeb [12]. VXyamenue arpopu3sHuecKux, arpOXMMHUECKUX 1 OHOIoru-
YECKMX CBOICTB APOJUPOBAHHBIX MOUYB NMPUBOAUT K CHHXKCHHMIO UX MPOU3BOJUTEIIBHON CIIOCOOHOCTH.
CHMKeHue ypoKaiHOCTH 3€pHOBBIX KYJIBTYP MOXKET N0ocTHrath 12—40 % B 3aBUCMMOCTH OT CTENEHHU
HX 3pOoAUpPOBaHHOCTH [12].

B cBsI3u ¢ 3TUM OIHO# M3 -AKTyaJIbHBIX 3a]1a4 IPHU BO3ZEIBIBAHUN 36PHOBBIX KYJIBTYP Ha 3pOAUPO-
BaHHBIX [10YBAaX SBJISIETCS ITOBBIICHUE UX aJallTUBHOIO IIOTEHLIMAJIA, B TOM YHCJIE 33 CUET UCII0JIb30Ba-
Hus pocharMoOMNIN3yOWNX UHOKYISHTOB, aKTUBU3UPYIOIUX OHOJIOTUUECKUE MEXAHU3MbI CTUMYJIS-
LMY POCTa U yJIy4IICHWS MUHEPAJIbHOI'O MUTAHNUS.

Ha mpoTshkeHHm TpeX JIeT WUCCICHOBAHUH MO0 M3YUeHHUIO dPGEKTUBHOCTH (HOCHATMOOUITHU3YIOIIETO
WHOKYJIsIHTa (Pseudomonas sp.) Ha spoBOH TineHUIe copTa ToMa U 03uMoit mmenurie copra borarka orme-
YaJli CXOJHBIE 3aBUCHMOCTH yPOXKAHOCTH KYJIBTYP OT WHOKYJISIINH, CTETIEHH 3POANPOBAHHOCTH TIOUBBI
U cucTeMbl yaoopenus. Buecenne pocdarMoOmm3yronux 6akrepuil myteM o0paboTKH MOCEBOB IPHBO-
JIAJIO K MOBBIUICHHUIO YPOXKAMHOCTH SIPOBOM M O3MMOM IIIIEHUIIBI HA BOIOPA3/IEIIE, CPEAHE- U CUIIBHO3POAU-
POBaHHOM MOYBAX MPU OPraHUYECKOH, MUHEPAJILHOW 1 OPraHOMHHEPATIBHOMN CHCTEMaX YI0OpEHUsI.

Ha Bcex aneMeHTax CKJIOHA MOTEHIMATIBHBIE BOZMOXKHOCTH (HochaTMOOUITU3YIOIIETO HHOKYIISTHTA
Jy4IIe Pean30BaINCh [IPH OPraHOMUHEPATIBHOM ccTeMe yI00peHusl, ajiee B yObIBalOLIEeM MOPSIIKE —
MPU MUHEPAJILHON M OPraHUYeCKON CHCTeMax yao0peHus (taoi. 2).
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Tab6numoma 2. Bausume pochaTMoONIN3yIONIET0 HHOKYJISIHTA HA YPOKANHOCTH MIIEHHIIBI HA IPOAHPOBAHHBIX
J€PHOBO-MOA30JUCTHIX MOYBAX HA MOPEHHBIX cyriinHKax, OAO «Mexanbi», 2011-2013 rr.

— Slposas nmennna (2011 r.) Osumas nmenuna (2012 r.) Osumas nuenuna (2013 r.)
Kontposs | MHokyssiitms IpuGaska Koutposns | Unokymsums | IpuGaska | Kowrpoms |WMmokymsmmsi| IlpnGaska
Koumpono
34,6 38,1 3,5 37,9 40,0 2,1 45,0 48,2 32
2 28,1 30,2 2,1 32,1 344 2,3 28,8 31,3 2,5
3 25,1 28,3 3,2 30,1 32,1 2,0 18,2 20,3 2,1
N7o+z 50K120
38,7 44,0 5,3 44,2 47,1 3,5 64,6 67,7 3,1
2 34,0 38,6 4,6 34,4 36,8 2.4 30,6 33,0 2.4
33,6 38,4 4,8 34,3 36,9 2,6 20,5 22,4 1,9
Haso3s, 30 m/za
38,4 42,0 3,6 39,8 42,1 2,3 53,7 57,1 34
2 31,7 34,8 3,1 34,1 36,5 2.4 32,0 34,6 2,6
29,1 31,9 2,8 31,2 33,3 2,1 20,5 22,5 2,0
N70+2{)P5()K120 + Ha6o3
1 442 51,0 6,8 45,2 48,8 3.6 66,2 69,8 3,6
2 37,2 42,5 53 37,6 41,0 3.4 34,8 37,9 3,1
36,5 42,9 6,4 36,5 39,4 2,9 25,7 28,0 2,3
HCP, A (mousa) 1,6 A (mousa) 2,7 A (mouBa) 2,2
B (unokynsauus) 1,8 B (unokynsanus) 1,9 B (unokynsauus) 1,6

“Tousa: 1 — BOAOpaA3aci, 2— CpE€AHEIPOANPOBaHHA I10YBA, 3-— CUJIBHO3POAMPOBAaHHAA TOYBa.

HawuGornee BRICOKYIO yPOXKaHHOCTD U MPUOABKH OT BHECCHUST P-MOOMITU3YIOIINX OAKTEpHi OTMEUa-
T Ha BOJIOpa3Jiesie IPH Pa3HbIX CUCTeMax YIA0OpeHHUs:: Ha sipoBoii nmenue — 42,0-51,0 u 3,6—6,8 1/ra,
osumoit menutie — 42,1-69,8 u 2,3-3,6 11/ra 3epHa. COOTBETCTBEHHO. Ha sponpoBaHHBIX TIOYBAX MPH-
0aBKM OT MHOKYISIMK AuddepeHnnpoBannuch cireayomum o0pa3oM: Hanuboiee 3HaYUMMbIe IIPU Opra-
HOMHHEpaJIHHOHN cucTteMe yaoopenus — 5,3—6,4 1/ra (spoBas nmenunna) u 2,3-3,4 1/ra (03uMas miieHu-
11a), Aajiee npu MuHepaibHoi — 4,6—4,8 u 1,9-2,6 1/ra, u npu opranudeckoii — 2,8-3,1 u 2,0-2,6 u/ra
cucTeMax yJoOpeHHs! COOTBETCTBEHHO (CM. TalJI. 2).

PaccmarpuBasi BO3MOXHBIE (PAKTOPHI MOJOKHUTEIBPHOTO BIUSAHUS P-MOOMIIM3YIOIINX OaKkTepuil Ha
YpOXKalHOCTh MIIEHUIIbI, MOXKHO MPEANON0oKNUTh, YTO Ha BOAOpa3felie, I7ie OTMEYeHa J0CTaTOYHas
o0ecre4eHHOCTh MOABMXKHBIM (pochopom — B mpenenax 260-280 mr/kr, HanOonee BEPOSTHO MPeod-
JajiaHue TOPMOHAILHOTO JIeHCTBH S OaKTepruaTbHOTO WHOKYJISIHTA. PaHee HaMH OBUIM yCTaHOBJICHBI
KOJIMYEeCTBEHHBIE MapaMeTpbl BIUIHUS hochaTMoOMmInN3yomux OaKTepuii Ha pa3BUTHE MILEHHUIIB HaA
PaHHMX 3Tanax OHTOI'CHE3a: 34 CUeT HHOKYJISIIMM 00beM KopHeH yBennunsaiics Ha 14-30 %, Ouomacca
kopHe# — Ha 11-32 %, Ouomacca HaI3eMHON YacTH pacTeHust — Ha 6—19 % 10 CpaBHEHHIO ¢ KOHTPOJIEM
6e3 uHokysstuuH [7, 13]. MHOKynupoBaHHBIE pacTEHUs! OTIANYAIUCH O0Jiee pa3BUTON KOPHEBOH CUCTe-
MOH, 4TO IOBBILIAJIOUX AN THBHbBIE BO3MOXXHOCTH B OTHOLIEHUH MUHEPAJIHHOTO U BOAHOIO IMUTAHUS
Ha YPOIUPOBAHHBIX TIOYBAX.

[lo nuTepaTypHBIM JaHHBIM HU3MEHEHHE MOP(OJIOrMM KOPHEH, yBEJIMYCHHE UX MAacchl U 00beMa,
Yyclia JIaTepajibHbIX KOPHEH U KOPHEBBIX BOJIOCKOB, HAOIIO/IAOIIEecs] B Pe3yJIbTaTe HHOKYIISINH, yKa-
3bIBAET HAa MPOIYKIIMIO PErYIATOPOB pOCTa HHTPOAYIHMPOBAHHBIMH MUKpoopranusmamu [6, 11, 15-19].

CruMyasnus pa3BUTHSI KOPHEBOW CHCTEMBI — Han0OJIee YaCTO PErHCTPUPYEMbIid d3PPEKT OT UHO-
KyJsiui. Bo3aMOXKHO, OH sIBJIsieTCS M HauOoJiee 3HAYMMBIM JUISI TIOBBIIICHUSI YPOKAHHOCTH MIICHHUIIBI
Ha_3pOAMPOBAHHBIX MOYBAX, TAK Kak Oosiee pa3BUTasi KOPHEBAs CUCTEMa OOECIEUMBACT YBEIMUEHHUE
OOIIEeH. MMOTTIOMIAIONICH TOBEPXHOCTH KOPHEH M COOTBETCTBYIOIIYIO MHTCHCHU(UKALMIO MOTPEOICHUS
9JIEMEHTOB MUHEPAJILHOTO IUTAHUS U BOJBI.
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Ha cpennesponupoBaHHbIX IOYBAX, IIE COACPKAHUE PZO5 cumkaercs 10 200—221 MI/KT, ¥ Ha CHJIb-
HO3POJIMPOBAHHBIX MOYBAX MPH elle 60JIee 3HAYMMOM CHIKEHUH copepxanus P O, — 1o 165177 mr/kr
(cM. Tabm. 1), MOBBIILICHUE YPOKAHHOCTH MIISHULIBI MOXKET OBITH CBA3aHO TAK)KE C YCHIICHHEM MHKPOO-
HO# MoOmmm3anuu (ochopa U3 TPYIHOMOCTYITHBIX (GOpM. DTO COTIACYETCS C IKCIIEPUMEHTATHLHBIMHU
JaHHBIMU, MOJYUYCHHBIMU HaMU MPHU UCTIBITAHUU (ochaTMOoOMIM3yOMNX OaKTepHil B TIOJIEBBIX. OIbI-
Tax, MOJISTUPYIONINX Pa3HYI0 00€CIIeYeHHOCTh JIEPHOBO-ITOI30JIMCTOM CYyTIECYaHOU MTOYBHI MTOIBUIKHBI-
MU ¢ocaramu, Tae HabIIOMATH 00pPaTHYIO 3aBUCUMOCTH d(P(PEKTUBHOCTH MHOKYIISIUN OT COACPKa-
HUsl ToBHKHOTO (pochopa B mouse [7, 13].

TakuM 00pa3oM, MOKHO MPUBECTH KOJIMYECTBEHHBIC IMOKA3aTeNId BIUSHUS (ocharModuinusyoiie-
r'0 MHOKYJISTHTA Ha YPOXKAHHOCTH TIIEHUIIBI: Hanboiee BRICOKAs YPOXKANHOCTh M TPUOABKH OT MHOKY-
JISIIIMH TTOCEBOB TIOJIYUEHBI Ha BOJIOpa3ieie: Ha sspoBoi mimeHute — 42,0-51,0 u 3,6—6,8 1/ra, Ha 03UMOi
nmenutie — 42,1-69,8 u 2,3-3,6 1/ra 3epHa COOTBETCTBEHHO B 3aBUCUMOCTH OT CUCTEMbI yI0OPCHUIA.
Ha sponupoBaHHBIX TOYBax MpUOaBKH OT MHOKYJISLIUH 3aBUCEIN OT CUCTEMBI yAOOpeHUs: HauOOIb-
1iMe TOJIyYeHbl IPU OpraHOMHUHEpaIbHOW cucTeme yaoOpenus — 5,3—0,4 1/ra (spoBasi MIICHUIA)
u 2,3-3,4 1/ra (o3uMas MIIeHUIIa), 3aTeM TP MUHepalbHO# — 4,6—4,8 u 1,9<2,6 1i/ra, u ipu opraHuye-
ckoit — 2,8-3,1 n 2,0-2,6 u/ra cuctemax yno0OpeHusi COOTBETCTBEHHO (cM. Tab. 2). Ha Bonopazaene npu
JIOCTaTOYHOM OOECIEYCHHOCTH MOABMUIKHBIM (hochopom (260—280 Mr/KT) Hanbojee BEPOSTHO IPeoo-
JaJaHre TOPMOHAIBHOTO IeHCTBUA (HOCHaTMOOMIN3YOIIEr0 MHOKYJISHTA, Ha CPeIHE- U CHIIBHOIPOIH-
POBaHHBIX MOYBaX MpH AePULKTE TOABHKHOTO (hocdopa NOBBIIICHUE YPOKANHOCTH MIIEHULIBI MOKET
OBITh 00YCJIOBJIEHO HE TOJIBKO TOPMOHAIBHBIM 3()(HEKTOM, HO ¥ YCHIICHUEM MUKPOOHOH MOOHITH3AIIUN
(hocdopa U3 TpyTHOTOCTYITHBIX (POpM.

OnHol M3 3a7a4 MCCIIEAOBAHHUH OBIJIO M3ydeHHE CHOCOOHOCTH (PochaTMOOMIH3YIOMET0 WHOKY-
JISTHTA K OMOKOHTPOITI0. CITOCOOHOCTE KOHTPOJIUPOBATH OOJIC3HN paCTCHUH, BRI3BIBAEMBIC TPHOKOBBIMU
WM OAKTEPHAIBHBIMU MATOTCHAMH, TAKKE MOXKET OBITH (DAKTOPOM TOJIOKUTEIHLHOT'O BIIUSIHUS HHTPO-
NYIMPOBAHHBIX OAKTEPHl Ha yPOKaHOCTh 36pPHOBBIX KyNbTYyp. [1lo nureparypHubiM JaHHbIM (ocdart-
MOOMIH3yIOITHe OaKTepUH, OTHOCAIIUECS K P. Pseudomonas, 0ka3pIBatoT PyHTUCTATHYECKOE JICHCTBHIE
Ha KopHeBble rHuH [15, 20, 21]. K HacTosAIEMy. BpEMEHHU JOKa3aHO, YTO MEXAHNU3MbI, OTBETCTBEHHbIC
3a OMOKOHTPOJb, MOTYT BKJIIOYaTh KOHKYPEHIMIO 32 AJIEMEHTHI MUTAHUA, 32 HKOJOTHYECKYIO HUIIY,
a TaK)Ke MPUOOPETEHHYIO CUCTEMHYIO YCTOMUYMBOCTD MIIA AKCKPEIUIO aHTH(YHTaTBHBIX METa00IUTOB
[20, 21]. OcHOBHBIC areHTbl OMOKOHTPOJIS, TUHIUYHBIC JJIsl NIpeAcTaBuTeleii p. Pseudomonas, oxapak-
TEpU30BaHBI Ha MOJIEKYJISIPHOM ypoBHE [22,-23]. HemaBHO OTKPBHITHI HOBBIE KJIACCHI XUMHYECKHX CO-
eIMHEHHH, OTBETCTBEHHBIX 32 OMOKOHTPOJIb y Pseudomonas sp., — 3TO UUKIWYECKHE JTUIONEIITHIbI
[24, 25]. 'ereTn9yecKkre OCHOBBI OMOCHHTE3a areHTOB OMOKOHTPOJIS Y TIPECTaBUTENCH p. Pseudomonas
JIOCTaTOYHO XOPOIIO BBHISICHEHBI.

B 20112013 rr. mpoBeaeHa oueHKa (UTOMATOIOTHYECKOTO COCTOSIHUS TOCEBOB SIPOBOM M O3H-
MOW TIICHUIIH! B OTHOIICHWH PACIIPOCTPAHEHUS U Pa3BUTHS TE€IBMHUHTOCIIOPO3HON KOPHEBOW THHIIH.
OKcHepuMeHTaJIbHbIE AaHHbIE. [TOATBEPAMIH, YTO BKJaA GocharMoOMIN3yOMUX OaKTepHil B MOBbI-
HICHUE YPOKaHHOCTH MIHEHUIBI 00YCIIOBJIEH TakKe UX (DyHTHCTATHYECKUM JICHCTBHEM HA KOPHEBYIO
THUIb. HTpORynHpoBaHHBIE OaKTepUU CHOCOOHBI KOHTPOJIHUPOBATH PACHPOCTPAHEHHE W Pa3BUTHE
0oJIe3HU M OKa3bIBaTh (PyHTHCTATHYECKOE ACHCTBHE Ha NESITEIbHOCTh TPHOKOBBIX (PUTOMATOIEHOB 32
CYeT aHTaroHW3Ma. BeDKUBaHUE HHTPOAYIIHPOBAHHBIX MUKPOOPTaHU3MOB B KOHKYPEHTHBIX YCIOBHSX
pu3oILIaHa U pu3ocdepsl CBsI3aHO ¢ OMOCHMHTE30M aHTUMHUKPOOHBIX METa0OIHUTOB.

VYueT pacupocTpaHeHUs: 1 Pa3BUTHsI KOPHEBOW THHUJIM B MOCEBAX SPOBOM MIICHUIBI MTOKA3aJ, YTO
Ham0OoJee CYyIIECTBeHHO (YHTHCTATHYeCKOe AeWCTBHE P-MOOMIU3YIONINX OaKTepUil MPOSBIISLIOCH Ha
CHJIBHO- U CPEAHEIPOJUPOBAHHON MOYBAX — pacnpocTpaHeHune o6osie3nn caukaioch Ha 4,0 u 3,8 % co-
OTBETCTBEHHO IIPH OPTaHOMUHEPAIBLHOM cucteMe yoopenus (taba. 3). Hanbonpmmii ¢ ekt Ha noka-
3aTenu pa3BUTHUs O0JIE3HH HAOIIOAH TaK)Ke Ha CHITBHOAPOIMPOBAHHOH ITOUBE — CHUKEHHE COCTABHIIO
3,6 .1 3,8 % mpu opraHOMUHEPATHHON U MUHEPAJIBHON cUCTeMax YA0OpEeHHsI COOTBETCTBEHHO; Ha JIPY-
TUX 2JIEMEHTAaX CKJIOHA YKa3aHHBIC IOKa3aTeNd CHIKanmuch Ha 2,2-2,8 %.

46



Tao6numoma 3. Bananue pocharModnIN3yIomero HHOKYISTHTA Ha PAacCIPOCTPaHeHHe U Pa3BUTHE
reJIbMHHTOCIOPO3HOI KOPHEBOIl THUJIM B oceBaXx sipoBoii nmennnbl, OAO «Mexanbi», 2011 1., %

TTousa
BapI/IaHT OnbITa HE3pOAHpPOBaHHAA CpeaHes>poaAnpOBaHHAA CHJIBHOSPOANPOBaHHAA
Pacnpoctpanenune Pa3Butne Pacnpoctpanenue PasButne Pacnpocrpanenue Pasputue
Konmpons
KonTpons 20,4 5,5 239 5,9 254 6,4
Wuoxynauus 18.5 4.2 22,0 4,0 22.8 4,2
CHMXeHHE 1,9 1,3 1,9 1,9 2,6 2,2
N70+20P50K120
Konrtponb 25,2 6,0 26,3 6,8 26,8 8.2
WHoxynauus 22.8 3,8 23,5 42 23,6 4.4
CHUKEHUE 2.4 2,2 2,8 2,6 3,2 3,8
Haeo3, 30 m/za
KonTpoinb 27,3 6,9 28,0 7,8 29,5 9,5
Nuokynsuus 25,3 5,4 25,9 6,0 26,7 73
CHMXKEeHHE 2,0 1,5 2,1 1,8 2,8 2,2
N7I)+2 fP.WKlZI) + Haeos

Kontpoins 31,7 7,1 32,2 8,6 35,6 12,8
Nuokynsuus 28,5 47 28,4 5,8 31,6 9,2
CHMXKECHHE 3,2 2.4 3,8 2,8 4,0 3,6
HCP 1,3 0,4 1,3 0,4 1,3

OneHka (PyHTHCTaTHUYECKOIO AeHCTBUS P-MOOMIIN3YIOMIEr0 MHOKYJISIHTA B TIOCEBaX O3MMOM IIIlIe-
Hunsl B 20122013 rr. Takke Mokas3ana CHUKEHHUE CTENEHH HOPa)KEHUs PACTEHUI KOPHEBOW IHUIIBIO Ha
BCEX 3JIEMEHTaX CKJIOHA U ITPH BCEX U3yUEHHBIX cucTeMax ynoopenus. Hauboinee cymecTBeHHbIl QyH-
THCTaTHYECKUH 3P (EKT OTMEUEH PH OPraHOMUHEPATLHON cucteme ynobpenns (N, P, K, +30 1/ra
HaBo3a). [lox neiicTBreM MHOKYJISALMY TOCEBOB PACIPOCTpaHeHHe 00JIe3HN Ha CUIIbHO3POAMPOBAHHOM
nouse cHukanoch Ha 4,5 % B 2012 1. u Ha 4,8 % B 2013 ., HAa BogoOpa3Aesic U CPEeIHEIPOAUPOBAHHOMN
MOYBE CHIKEHUE MoKa3arens coctaBuio 3.4 u 3,6 % B 2012 1., 2,9 1 3,9 % B 2013 1. IIpu MunepanbHoi
Y OpPraHMYecKON CHCTEeMax yA0OpeHHUs CHIKEHUE paciipocTpaneHus ooneznu B 2012 r. coctasmiio 3,0—
34wn2,2-34%,82013 1. —3,1-4,0 1 2,9-3,8 % COOTBETCTBEHHO IT0 BCEM AJICMEHTaM CKJIOHA (Ta01. 4).

Buecenne ¢ocharmodunusyromux OakTepuil CIOCOOCTBOBAJIO TAKXKE CHIDKEHHIO ITOKazaTesel
pa3BUTHUS KOPHEBOM THUIIM 03UMOH IilleHuIbl. DyHrucTaruyeckoe aeicTare P-MOOMIN3YIOMIEro HHO-
KYJIIHTA ObLIIO HauOOJIEE BBIPAKEHO HA CUIILHOIPOAMPOBAHHOM mouBe npu MuHepanbHon (N, P K )
u opranomuHepanbuoi (N, . P_K _ +30 1/ra HaBo3a) cucremax ymoOpeHus. MHOKyISAUs MOCEBOB

70+207750" 120
caepxkuBana passutue 6onesnd Ha gone N, P K B 2012 1. Ha 4,5 % u B 2013 1. Ha 4,9 % Ha cunb-

"
HOPPOIMPOBAHHOH MOYBE; TIPU OpFaHOMHH;(iZ)zIOHIi(;IOﬁ cucTeMe yaoOpeHHs MmoKa3aTelld CHUKCHUS pas3-
BUTHS O0JIE3HU HA CUITBHOApOANpoBanHOM nouse B 2012 1. coctasunu 4,3 % u B 2013 1. 5,4 % (Tab:xn. 5).

Kax npaBuio, MUKpOOHBIE HHOKYJISIHTBI HE CIIOCOOHBI K MOJTHOMY YHUYTOKEHUIO MOMYIAuun (u-
TOMATOreHa, HO OHM OFPaHMYMBAIOT X PACHPOCTPaHEHHE M Pa3BUTHE, CHUIKAs HETaTHBHOE BIHMSHUCE
Ha yPOXaUHOCTb KYJIBTYP.

O0600m1as TpexIeTHIE JaHHBIE, MOYKHO IIPUBECTH KOJTHUYECTBEHHBIE MMOKa3aTesn BIusHUs docdar-
MOOHIIM3YIONIETO UHOKYJITHTA Ha (DUTOMATOIOTHYECKOE COCTOSTHUE TOCEBOB 03MMOM M SIPOBOM MIIICHU-
(bl HA PA3HBIX JIEMEHTAX CKJIOHA. J{Mana30Hbl CHIDKEHUS! IOPAKEHHOCTH [TOCEBOB IeIbMUHTOCIIOPO3-
HOW KOPHEBOM PHUJIBIO Ha BOjopas/elie (o pa3BUTHIO OOJIE3HM): Ha sIpOBOM mureHune — Ha 1,5-2.4 %,
Ha 03uMOM mmenune — "Ha 2,5-3,3 % (2012 r.) u 3,0-3,7 % (2013 r.). Jlnana30Hbl CHUKCHUS PA3BUTHUSL
0oJIe3HN HA CHIILHOAPOAMPOBAHHBIX TIOYBAX: HA sIPOBOH mimeHure — Ha 2,2-3,8 %, Ha 03UMOIl MIIICHU-
ne= Ha 3,1-4,5 % (2012 1) u 4,3-5,4 % (2013 ). B cTpeccoBbIX yCIOBUSIX, HA CUIBHOIPOANPOBAHHBIX
nouBax; yHrucraTuaeckuii 3gpdekt ot hochaTMOOHIN3YIONIEr0 HHOKYJIISIHTA MOBBITIaeTcs (Tad. 6).
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Taonumnoma 4. Bausnue pocharModNIN3yIONIero HHOKYJISTHTA HA PACHPOCTPaHeHNe IeJJbMIHTOCIOPO3HOIT
KOPHEBOIi THWJIN B oceBax 03uMoii nmenunsl, OAO «Mexanbi», 2012-2013 rr.

2012, | 2013 .
BapuanT onbita Tloua”
1 2 3 | 1 2 3
Koumponw
KounTpons 34,4 35,8 34,5 30,9 32,5 31,1
Huokynsuus 31,6 32,9 31,3 28,0 29,3 27,7
CHIKEHHE 2,8 2,9 3,2 2,9 3,2 34
N70+20P50K120
KonTponb 35,8 36,2 38,8 32,2 33,0 38,8
Wnokynsauus 32,6 33,2 35,4 29,1 29,5 34,8
CHmKeHue 3,2 3,0 34 3,1 3,5 4,0
Haeso3, 30 m/za
KonTpons 36,2 36,4 38,3 32,8 32,7 34,8
WHokynsanus 33,6 342 34,9 29,9 30,4 31,0
CHuKeHne 2,6 2,2 3,4 2,9 2,3 3,8
NWZ”PMKW + nasos, 30 m/za
KouTposns 36,3 38,2 38,4 32,0 344 34,9
HNuokynsuus 32,9 34,6 33,9 29,1 30,5 30,1
CHmKeHue 34 3,6 4.5 2.9 3,9 4.8
HCP 1,7 1,4

"Tlousa: 1 — Bomopase, 2 — CpeHEdPOAUPOBAHHAS [T0YBA, 3 — CUIBHOAPOANPOBAHHAS [IOYBA.

Tab6nunma 5 Bansnue dpocharModnan3yionero HHOKYJISTHTA HA Pa3BHTHE IeJbMIHTOCIOPO3HOI KOPHEBOii

THWIN B moceBax o3uMoii nmennubl, OAO «Mexanbi», 2012-2013 rr.

2012, | 20131
BapwuanT onbita TMousa"
1 2 3 | 1 2 3
Koumponw
KonTposns 8,2 9,5 10,3 6,9 8,3 8,9
Huokynsuus 6,7 7,1 7,7 5,1 5,5 5,7
CHuxeHUE 1,5 2,4 2,6 1,8 2.8 3,2
NopoaolsoK 120
KonTpons 9,3 10,8 14,3 8.0 9,2 12,5
WNnokynanus 6.4 7.5 9,8 49 5,2 7,6
CHuxeHUE 29 3,3 4.5 3,1 4,0 49
Hasos, 30 m/za
KounTtponb 10,5 13,2 15,4 9,0 12,6 13,8
WHokynauus 8,0 10,5 12,3 6,0 8,3 9,5
CHIKEHHE 2,5 2,7 3,1 3,0 4,3 43
N7()+2(IP5(IK120 + Hasos
KonTponb 12,8 14,8 16,6 11,2 13,2 14,2
Wnokynsauns 9,5 11,3 12,3 7,5 8,4 8,8
CHIKEHHE 33 3,5 4,3 3,7 4,8 5,4
HCP, 0,5 0,34

“Tlousa: 1 — BOAOpas3aei, 2— CpeaAHEOPOAPOBaHHAsA I1O4YBA, 3-— CHJIBHOSPOAUPOBAHHAA ITOYBA.
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Tab6numoma 6. Ilapamerps! BAusiHUSI P-MOGUIN3YIONIEr0 HHOKY/ISIHTA HA YPO:KAHHOCTH U (puTOonmaToornyeckoe
COCTOSIHHE NOCEBOB 03UMOIi U SIPOBOIi MIIEHUIILI HA IEPHOBO-TI030/IHCTHIX MOYBAX HA MOPEHHBIX CYIIHHKAX,
OAO «Me:xkanbi», 2011-2013 rr.

Bonopasnen CHIIBHO?POIMPOBAHHAS [10YBA

Cuuxenue, %
(KOpHeBasi THUJIb)

Cuunxenue, %

VYpoxaiinocts | IIpubaBka
(KOpHEBasi THUJIb)

Kyautypa, ron Vpoxaitnocts | [IpuGaBka

acIpocTpa- acIpocTpa-
u/ra pacpoctp pasBuTHE w/ra pacupoctp pas3BUTHE
HCHHC HCHHUC

SIpoBas miieHuIa, 42,0-51,0 | 3,6-6,8 2,0-3,2 1,524 | 31,.9-429 | 2,8-64 2,8-4,0 2,2-3,8
2011 r.
Osnmas mmennna, | 42,1-48,8 | 2,3-3,6 2,6-3,4 2,533 33,3-39,4 2,1-2.9 3,4-4,5 3,1-4,5
2012 .
Osumas mmennna, | 57,1-69,8 3,1-3,6 2,931 3,0-3,7 | 22,4-28,0 1,9-2,3 3,8—4.8 4,3-54
2013 1.

IIpumedanue VYpoxallHOCTs U IPHOABKY 3€pHA, JUAMA30HBI CHIDKECHHS PACIIPOCTPAHCHNUS U PAa3BUTHSI KOPHEBOI
THWJIM JaHBI TIPH Pa3HBIX CHCTEMax ynoOpeHus (MUHEepaIbHOMH, OpraHMIecKoi, OpraHOMHHEPATLHOMN )

Takum 00pa3oM, pe3ysbTaThl UCCIENOBAHUN MTOKA3ald, YTO MpUMeHeHHe PochaTMOONITH3YIOIIUX
WHOKYJISSHTOB TTO3BOJISIET TIOBBIIIATh YPOXKAWHOCTH SIPOBOM M O3MMOM MINEHHIIBI Ha Pa3HBIX AJIEMEH-
Tax ckioHa. Hambonee BhICOKash ypOKaWHOCTh W MPUOABKH OT WHOKYJSAIIMH MOCEBOB TONYUYEHBI Ha
BOJIOpasnese, Ha CpeaHe- M CHIIBHOIPOIUPOBAHHBIX MOYBAX ATH MOKA3aTeIN OBLIM HECKOJIBKO HIIKE.
[lo Bcelt MOYBEHHO-PPO3MOHHON KaTEHE MOTCHI[MAJIBHBIC BO3MOXKHOCTH MHOKYJSHTA JIyUIlle peaju-
30BaJIMCh MPU OPraHOMUHEPAIBbHOU cucTeMe ynoOpeHus. OCHOBHBIMH (PaKTOPaMH TOJIOKHUTEIBHOTO
NIEHCTBUSI WHOKYJISHTA HAa YPOXXKAHHOCTH SIPOBOM M O3MMOW IIIIEHUIIBI SBJISIOTCS TOPMOHAIBHBIN d(-
(hekT, oOecrieanBarONINi IOBBIIIIEHNE aTalITUBHOTO MOTEHITHAaa PACTEHUH, YBETHYSHHE TTOABHKHOCTH
TPYJIHOJOCTYITHBIX MOYBEHHBIX (PochaToB 3a CueT MUKPOOHOUW MOOMIU3ANMH U (DYHTHUCTATHUCCKOES
JICCTBUE Ha TEIIBMHUHTOCIIOPO3HYIO KOPHEBYIO THHIIb. BKIiaj nepeyncieHHbIX (DaKTOPOB B MOBBIIIC-
HUE yPOXKaITHOCTH MOXKET BaphbHPOBATh B 3aBUCUMOCTH OT (Da3bl pa3BUTHUSI PACTCHUH, CTEIICHU SPOIH-
POBAHHOCTH M arpOXMMHUYECKUX CBOMCTB MOYBBI, CUCTEMBI YIAOOPEHNUS, THAPOTEPMHUUECKUX YCIOBUH.
Brecenue dochaTMoOMITU3YIOIMIMX HHOKYIISTHTOB PACCMAaTPUBACTCS KaK JOMOTHUTEIBHBINA Pe3epB I0-
BBILICHUS] YPOKAMHOCTH SIPOBOM M O3MMOM NMINEHUUBI HA APOAUPOBAHHBIX MOoYBax. IIpumenenue mu-
KpOOHBIX HHOKYJISTHTOB Ha OCHOBE IMPUPOAHBIX IIITAMMOB MUKPOOPTaHH3MOB YKOJIOTHYECKU 00O0CHOBA-
HO, OHU 0€30TIacHBI [T YeIOBeKa ¥ OKPYIKAFOIIEH Cpeibl.

3akawuenue. OO0paboTka MOCEBOB.  (POCHaTMOOUITNIYIONIUM HHOKYIISTHTOM — TICPCIICKTUBHBIN
AJIEMEHT OMOJIOTHU3alliy BO3/ICIBIBAHUS SIPOBOM U O3MMOM MIIICHHIIBI, TIOBBIIAIONINI YPOKAHHOCTD Ha
Pa3HBIX 3JIEMEHTaX CKJIOHA Ha JICPHOBO-IOJ30IUCTHIX MOYBAX HA MOPEHHBIX CyTriauHKax. [loTeHrman
P-moOmm3yromux OakTepwil Jydllle peanu3yercs MpH OpPraHOMHHEpPATbHOW CHCTEME yIOOpEeHHSI.
[loBpIIeHne yposkalHOCTH 00YCIOBIIEHO MONMH(DYHKITHOHATFHOCTEI0O MUKPOOHOTO WHOKYIISTHTA, COYe-
TAIOIIETO CBOMCTBA PEryssaTOpa pocTa, OMOYI00pEeHUsI U OUOMECTUIIN/IA, UTO 00CCIICUMBACT MOBBIIIC-
HUE aJIAIITUBHOTO MOTEHI[MAJa W-YJIy4llleHUEe MUTAHUS PACTCHUH, a TaK)Ke CHUXKEHUE PaclpoCTpaHe-
HUS U Pa3BUTHSI TEIIbMUHTOCIOPO3HON KOPHEBOW THIJIM B ITOCEBAX SIPOBOM M 03UMOM MIIICHHUIIBI.

YcTaHOBIIEHBI KOJMWYECTBEHHBIC TMMOKA3aTeN BIUSHUSA (PochaTMOOMIU3YIONIETO WHOKYJISHTA Ha
YPOXKANHOCTD U (PUTOHATOIIOTMUECKOE COCTOSIHUE MTOCEBOB SIPOBOM M 03UMOM MitieHUIbl. Hanbobimmii
3¢ deKT OT UHTPOAYKLUUH P-MOOHIH3YIOIIMX OaKTepUil MONYUEH Ha BOIOPA3JIeie: YPOKaWHOCTh SIpO-
BO# mmeHuIB — 42,0—45,0 1/ra, mpubaBku 3epHa — 3,6—6,8 11/ra, 03umoit mimeHuIsr — 42,1-48,8 u 2,3—
3,6 w/ra (2012 r.), 57,1-69,8 u 3,1-3,6 n/ra (2013 r.). Ha cuiapHORpONIMPOBAHHON MOYBE yPOXKAIHOCTH
SIpOBO# TIeHHUNBI coctaBmia 31,9—42.9 n/ra, npubaBku — 2,8—6,4 11/ra, o3uMoi mmeHUIB — 33,3—
39,4 u 2,1-2,9 w/ra (2012 1.), 22,4-28 u 1,9-2,3 u/ra (2013 r.). [loka3zaTeyin CHHKEHUSI PA3BUTHS I'elib-
MHHTOCIOPO3HON KOPHEBOW THUIJIBIO COCTABHIIA HAa BOJOpA3Jielie: Ha IpoBoil mineHuIe — Ha 1,5-2.4 %,
Ha 03UMOH mieHute — Ha 2,5-3,3 % (2012 1) u 3,0-3,7 % (2013 1.); Ha CHITBPHORPOIUPOBAHHBIX TIOYBAX:
Ha sipoBoM MImeHUIIE — Ha 2,2-3,8 %, Ha o3umoit menwute — Ha 3,1-4,5 % (2012 1) 1 4,3-5,4 % (2013 1.).
B ctpeccoBbIx ycloBUSX, Ha CHIIBHOIPOJAMPOBAHHBIX MOYBAX, GyHrUcTaTndeckuii 3¢pdext ot pocdar-
MOOMIIM3YIOUINX OaKTEPHil MOBBIILIACTCSL.
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