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ITOBBIIITEHUE ITPOAYKTUBHOCTU N KAYECTBA CEMAH COU
3A CYET MHTEHCU®UKAIINUN A3OTOPUKCALINN

H.B. TTIAPAXMH!, A.A. OCUH!, M.B. JJOHCKAS2, A.A. OCUH?

IIpuMeHeHne OMONMpPENapaToB, MOBBLINAIIIMX CHMOMOTHYECKYI0 a30T(HKCALMIO, YPOKAMHOCTH
H KayecTBO 000O0BBIX KyJIbTYp, — OJMH M3 COBPEMEHHbIX MPHEMOB, KOTOPbIii MO3BOJISET pa3padaThiBaTh
JHeprocoeperamwmue, 3K0JOrMIecKr 0e30nacHbpie TEXHOJIOTHH KOPMONPOM3BOACTBA, YYMTHIBAIOLIME NMPH-
POIHbIE OCOOEHHOCTH PErHOHA M 00eCcneynBalOUIMe YCTOYMBOE pa3BUTHE OTpacid. B moseBbIX ombiTax
B ycaoBusix CpeaHepyccKoil JiecOCTend OUEHHBAIM YPOXKAWHOCTh M KAYECTBO CEeMsIH Y COM YJIbTPACKO-
pocnesioro copra MareBa Ha ¢oHe pa3HbIX 103 a30THO-(OCGHOPHO-KAIMIAHBIX YI0OPEHHid MPH COBMECT-
HO# MHOKYJISALIMM PACTEHMii KiIyOeHbKOBbIMH OaktepusivMu (Bradiorhizobium japonicum) m 3HAOMMKOpPHU3-
HbIM TpuOOM (Glomus intraradices). Onpenensiia YUCJIEHHOCTh M MACCY KJIyO€HbKOB, MX HMTPOTEHA3HYIO
AKTHBHOCTh M KOJMYECTBO (PUKCHPOBAHHOTO a30Ta BO3AyXxa. buompemapaTsl Ha OCHOBe a30T(UKCUPYIO-
X 1 (ochaTMOOHIM3YIOMIMX MUKPOOPTaHU3MOB, NPUMEHseMble COBMECTHO 0e3 ynoOpeHuii u Ha one
pacueTHbIX HOPM (hoCHOPHO-KAIMIAHBIX YAOOpEHHii, B 3HAYUTEJLHON CTENeHH CIOCOOCTBOBAJIM MOBBI-
HIEHHI0 CUMOMOTHYECKOI AKTHBHOCTH Y PACTEHHMiA COM, YCUJICHHIO OMOJIOTMYECKOW (MKCAIMH a30Ta BO3-
JIyXa, POCTY YPOXKAWHOCTH W YJIydllleHHI0 KayecTBa ceMsiH. Tak, ¢ocopHo-KauitHbie y100peHHs MOBbI-
CHJIM HOIYJISIMIO PACTEHMIi, a KOJIMYEeCTBO OMosornyeckn (puKCHPOBaHHOro a3orta Bo3pocio B 3,0 pa3a
10 CPaBHEHHMIO C KOHTpoJieM. IIpy MHOKYJIAIMH ¢ MpUMeHeHHeM pu3oTop(uHA M riioMyca 0e3 BHECEHHs
yaoopenuii 1 Ha (one (ochopHO-KAIMIAHBIX YI0OPEHHIA OTMEYAIH MAKCMMAJIbHYI0 Honmyqstuio. Ilpn ec-
TECTBEHHOM ILIOJOPOAMH TMOYBbI C OJXHOBPEMEHHBIM MCINOJb30BAHMEM O00OMX OWONPENnapaToB YPOxKaii-
HOCTb COM MOBBICHJIACH HA 7,3 1/Ta, comepxkanue 0enka — Ha 2,3 %. IIpumeHenne moja KyJabTypy pac-
YeTHbIX HOPM GocopHO-KAMMITHBIX yI00peHnii o0ecneynio yBeauyenne ypoxaiiHoctu Ha 48,0 %.

KnoueBsbie ciioBa: cosi, NPOAYKTUBHOCTb, HHOKYJISIMS, KIy0EHbKOBbIE OAKTEPHH, IHIOMHKO-
pU3HBIE TPHOBI.

OpnHoli U3 HaubOojee akTyaJbHBIX 33Jay OCTaeTCsl pa3paboTKa dHepro-
cOeperarolmx, 3KOJOIrMYecKM Oe30MacHbIX TEXHOJOTUM, YYMTHIBAIOLIMUX IPU-
POIHBIE YCIOBUSI peTMOHa M O0ECIeUrBaIOIIUX YCTOMUMBOE Pa3BUTUE CEIbCKOTO
X034iicTBa. B KOpMOMNPOM3BOACTBE K YMUCIY TaKMX MPUEMOB OTHOCUTCS MPUME-
HeHUe OMompenapaTroB, MOBBIIIAIOIINX CUMOMOTUYECKYIO a30T(UKCALIMIO, YPO-
KaMHOCTh M KauyecTBO 0000BLIX KynbTyp. IlpeamoceBHass 0OpaboTKa CeMSIH MUK-
pOOMOIOrMYeCKUMHU TIperaparaMy IMOBbIIIAET MX OMOJIOTUYECKYI0 aKTUBHOCTb,
aKTUBU3UPYET (DU3MOJOTMUYECKHUE MPOLECChl BO BpeMsl BereTtaldu pacTeHUIA,
YCUJIMBAET aJalTUBHbIE BO3MOXHOCTH B HEOJAronpUsITHBIX YCIOBUSIX, yaydllla-
€T KauyecTBO BbIpalliuBaemMoii nmpoaykuuu (1-11).

bo6oBO-pr300HMaTbHBIA U SHOAOMUKOPU3HBINA CHUMOMO3BI OTHOCSITCS K
HauOoJiee BaXKHBIM JUISI CEJIbCKOTO XO3SiICTBa MHTEIPUPOBAHHBIM PACTUTEIBHO-
MUKPOOHBIM CHCTEMaM. DHIOMUKOPHU3HBIE I'PUOBI B CcUMOMO3e¢ ¢ OOOOBHIMU
pacTeHUsSIMU 00pPa3yIOT apOyCKYISIPHYI0 MUKOPH3Y, KOTOpas ONTUMU3UPYET BOMI-
HBIIl CTaTyC pacTeHMs], CHaOXaeT HeOOXOAUMMbBIMU 3JEMEHTaMU MUHEpaJbHOTO
MUTaHUS Y TIOBBIIIAET YCTOMYMBOCTD K hutornaroreHam (12).

Tak, MTHOKYJISIMS COM PU300MYMOM M rprbaMu apOyCKyISIpHONH MUKOPU-
3p1 yayyinaer noriomieHue P, Ca, Mg, a Takke yBeJM4uBaeT oOlee IToTpediie-
Hue aszora pacteHusmMu (1, 13-15). IIpu coBMecTHOIl MHOKYISLMM pacTeHUI
a30TOUKCUPYIOIIUMU U HochaTMOOMITU3YIOIIMMA MUKPOOpPraHW3MaMy yCUIIMBA-
eTcsl 00pa3oBaHNe KOPHEBBIX KIIyOSHBKOB, YBEJIMIMBAETCS MX CyXasl Macca, HUT-
poreHa3Hasi aKTMBHOCTD; IPU 3TOM ITOBBIIIAETCS YPOXKAMHOCTh pacTeHU U CO-
JepxxaHue O0enka B ceMeHax. [TokazaHO, YTO MHOKYJISILMS a30T(UKCUPYIOIIUMU U
¢docharMOOMIM3UPYIOIIMMHA OpTaHU3MaMM 110 3(PEPEKTY COOTBETCTBYET BHECE-
HUI0O MUHEpalbHBIX (popM azota u doccopa B 1o3e Ns3oP3g. [Ipu aTOM ynBoeHue
KOJIMYECTBA MUHEPAJIbHbIX YAOOPEHUI HE MPUBOAUT K JOCTOBEPHOHN INMpuOaBKe
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ypoxas (1, 2). AHalornyHble pe3yJbTaThl OTMEUYEHBI Ha Topoxe ImoceBHOM (3).

B 3amauy nHateit paboThl BXOAWIA OILIEHKA BIVSHUS OWOIIpeIrapaToB (pu-
30TOpHHA, TPUOOB apOYCKYISIPHOM MHUKOPU3BI) M PA3HBIX 103 MUHEPATbHBIX
ynoOpeHuii Ha (GopMUpPOBaHUE CUMOUOTUYECKOW CUCTEMbI, OMOJIOTMUYECKYIO
a30T(UKCALIUIO, YPOXKANHOCTh U KA4eCTBO CEMSIH.

Memooduka. OObEeKTOM HCCIACAOBAHUN CIYXXKUJIU PACTEHUSI COU yJbTpa-
cKopocIienoro copra Maresa, paiioHupoBaHHoro B lleHTpanbHO-YepHOo3eMHOI
30HEe. DKCIIEPUMEHTHI TIPOBOAIIN B YCIOBUSIX CEBOOOOpPOTA (OIBITHBIE YYACTKU
Bcepoccuiickoro HUM 3epH006060BBIX KynbTy, OpsoBckuii p-H, 2004-2006 ro-
apl). TTouBa OMBITHOTO ydacTKa — TeMHO-cepasl JiecHasl, 10 IpaHyJIOMeTpuye-
CKOMY COCTaBY CpeIHECYIJIMHUCTAsI, 110 INIyOMHE MAaxXOTHOTO CJI0S U obecIeueH-
HOCTHU MUTATeJIbHBIMU BEIECTBAMU CpedHEOKYAbTypeHHasl. ComepxaHue rymyca
1 OOLIEro azora cocTaBiseT coorsBercTBeHHO 4,4-5,5 u 0,14-0,16 %, nerko-
rUApPOIN3yeMoro azora — 6,5-7,8, oomennoro xanus (K,0) — 8-12, mogsux-
Horo ¢ocdopa (P,Os5) — 9,2-11,3 Mr/100 T MOYBBI; TUAPOJUTUYECKAS] KUCIOT-
HOCTh — 4,2-4,6; cyMMa TMOIJIOIIEHHBIX OCHOBaHMit — 21,2-26,5 Mr-sks/100 T
MOYBHI;, CTeNeHb HACKHIIIEHHOCTH OCHOBaHUSAMU — 76-94 %; pH coneBoii BbI-
TSIKKU — 5,5-6,3. YueTHad miowans AeasSHOK COCTaBIsuia 15 M2, MOBTOPHOCTD
4-xparHas, pa3MelleHNe PEeHIOMU3UPOBAHHOE. ArpoTeXHUKA COU B OIBITE —
obuenpuHaTasa 111 30Hb6I. Hopma BeiceBa — 0,6 MJIH BCXOXHMX ceMsIH Ha | ra.
H71s MHOKYJISIUMU PacTeHUI MCHONb30BAIM PU3OTOPGUH — OuompenapaT Kiy-
OGCHBKOBEIX OakTepwuii Bradiorhizobium japonicum (mtamMMm 646a) 1 mpemapar Ha
OCHOBE BHIOMUKOpPU3HOro rpuda Glomus intraradices (utamm 8), mpeacTas-
Jgouil coboil cMech cydbcTpata ¢ MUKOPM30BaHHBIMU KOPHSMM CYIaHCKOM
TpaBbl (Sorghum sudanense) (ob6a mpenapara mnoJiyueHbl U3 Bcepoccuiickoro
HWUW cenbckoxo3siiictBeHHOU MukpooOuojoruu, r. CaHkr-IletepOoypr—ITyii-
kuH). Puzotoppunom (200 r/ra) oOpabarbiBaiu ceMeHa Iepeld MoceBoM, Tpe-
napaT aHaoMuKopuzHoro rpuba (300 Kr/ra) BHOCUJIM B MOYBY HEIMOCPEACTBEH-
HO MpU TOCeBe.

CHUMOMOTUYECKYI0 aKTUBHOCTh U IPOAYKTUBHOCTh PACTEHUI COM aHa-
JIM3UPOBAIM B CIEIYIOLIMX BapuaHTax ombiTa: I — abCOMIOTHBINA KOHTPOJIb (6€3
MpUMEHEeHNS] MUHEPAJTBbHBIX YIOOpEeHWIT M OMOIpernapaToB KIyOeHBKOBBIX OaK-
Tepuit u momyca); Il — 0e3 nmpuMeHeHUs MUHEPAIbHBIX YA0OpeHUl, HO C CO-
BMECTHOW WHOKYJISIIMEH a30ThUKCcUpyromuMu U dhochaTMOoOUIU3UPYIOLIUMU
mukpoopranusdMamu; III — ¢ BHecennem PK 6e3 mHokymsamuu; IV — ¢ BHece-
HueM PK Ha ¢oHe COBMECTHON MHOKYISILMENM a30T(PUKCUPYIOIIUMU U ¢oc-
atmobunMsupyrouMu MukpoopranusMmamu; V. — Ha ¢oHe Ny sPK 6e3 unHo-
KyJsaun. MuHepaibHbIe YIOOPEHMST paCCUYMUTHIBAIN Ha TUITAHUPYEMYIO YpOXKaii-
HocTh 30 1/ra ¥ BHOCWUJIU TMOJ TMPEANOCEeBHYIO KyJbTUBALUI. A30TOUKCUPYIO-
LLIYIO CITIOCOOHOCTb PacTEHUI OLIEHUBAJIM MO MOKAa3aTeJ0 HOAYISLIMU, YUCTY U
macce KIyOeHbKOB, WX HUTPOreHA3HOW aKTUBHOCTU M KOJIMYECTBY (DUKCHUPO-
BaHHOI'O a30Ta BO3Iyxa II0 OOLUEMPUHSTHIM MeToaukaMm (16). B maGopaTopHBIX
YCJIOBHUSIX OIIPENe/IsIM TakKXKe coaepXaHue kupa M Oeiaka B cemeHax Ha MK-
aHanuzatope Njy.4p (Poccust). YpoxaltHOCTb YYMTBHIBaJU MpPU YOOpKE CIUIOLI-
HBIM MeTomoM (KombOaiiH Sampo-500, «Sampo Rosenlew Ltd.», ®urangHINs),
nepecunthiBasg Ha 100 % uucroTy u 14 % BIaXXKHOCTh CEMSH.

MaTtemaTuuecKyro 00pabOTKYy JAaHHBIX MPOBOAWIN C UCHOJIb30BAHUEM
KOMITBIOTEPHBIX TIporpamMM Statistica v. 6.0 («StatSoft, Inc.», CIIIA) u Microsoft
Office Excel 2010.

Pezyabmamer. Y pacTeHUil cou aKTUBHOCTb (pOPMUPYEMOI1 CUMOMOTHYE-
CKOM CHCTeMBbI 3aBHCeENa OT YCJIOBUM MMHEPATbHOIO MUTAHUS U MPUMEHEHUS
ouonpenapaTtoB (Tabi.).
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Xapakrepuctuka a3oTGuKCUpYIOell AKTUBHOCTH, NMPOAYKTUBHOCTH M KayecTBa
CeMsIH Y PACTeHHii COM YJIbTpacKopocmesoro copra Maresa B 3aBUCUMOCTH OT yC-
JIOBUii MHHEPAJIBLHOTO MATAHUSA M NMPUMEHEHUS OUONPENnapaToB a30T(UKCUPYIOUIUX
U (pochaTMOOUIM3YIOIIMX MUKPOOPraHU3MOB (OMBITHBIN yyacToK Bcepoccuiicko-
ro HUU 3epH006060BBIX KyIbTYp, OpioBckuii p-H, 2004-2006 roasr)

BapuanT ombiTa

[Mokazarenn KOHTpPOJIb PK v
I [ 1 m [ v
A3oThukcupyromass aKkTUBHOCTD
Honynsiuwus, % 33,5 94,5 68,6 98,6 12,7
Yuco KiyGeHbKOB, MJIH IIIT/Ta 2,2 7,0 6,1 10,7 1,5
Macca Ki1yGeHbKOB, Kr/Ta 50,9 251,9 251,3 332,7 22,6
HurporenasHast akTuBHOCTb, MKT N,/(pacT. * 1) 100,1 314,5 259,8 390,2 20,5
KonnuectBo ¢ukcupoBanHoro N, Bo3nmyxa, Kr/ra 33 115 98 161 8
IMpoOAYKTUBHOCTbh M KauecCTBO CEMSH

VYpoxaitHoCTb, 11/Ta 11,9 19,2 17,6 24,1 22,7
ConepxaHue 6enka, % 39,3 41,5 40,5 42,8 41,6
ConepxaHnue xupa, % 17,9 17,4 17,6 17,1 17,1

IMpumeuvanue. I — abCOMOTHBI KOHTPOJIb (€3 MPUMEHEHUSI MUHEPATBHBIX YIOOPEHMIT ¥ GUoTpenapaToB
KJIIyOeHBKOBBIX 0akTepuil 1 Tiomyca); II — 6e3 mpuMeHeHWs] MUHEPAIbHBIX YIOOpEHUIi, HO C COBMECTHOW MHO-
KyJsinueii azordukcupyommm 1 docharmodmmsyommmu Mukpoopranusmamu; 111 — ¢ BHeceHnem PK Ge3
uHokyJsuu; IV — ¢ BHecenueM PK Ha ¢boHe COBMECTHOI MHOKYJISIUMM a30TOUKCUPYIOIMMU U dochaTMoOu-
JIM3YIOLIMMKU MUKpoopraHudmMamu; V — Ha pone Ng sPK 6e3 nHOKy sy,

®ochopHO-KaTUiTHBIE YIOOPEHMS TTOBBICYIM HOOYJSLIMIO PacTeHUI C
33,5 1o 68,6 %, mpym 3TOM YKCIIO KIIyOEHBKOB M MX Macca BO3POCIN COOTBETCT-
BeHHO B 2,8 u 4,9 paza no OTHOLIEHHUIO K aOCOMIOTHOMY KoHTposto. Hutpore-
Ha3zHas aKTMBHOCThL cocTaBwia 259,8 MKr Nj/(pacrt. :4), a KOJIUYECTBO OUOJIO-
TMYecKu (PMKCUPOBAHHOTO a3oTa MoBbicuiaoch B 3,0 paza. MHOKyALMS ¢ IpH-
MEHEHHUEM pU30TOp(dHrHA U IIoMyca B BapraHTax 6€3 MCIOb30BaHMS yIOOpEeHU I
1 Ha (oHe BHeceHUs (HochOpHO-KATMMHBIX YAOOPEHUI MPUBOAMUIA K JaTbHEH-
IIeMy TTOBBIIIEHUIO BCEX CMMOMOTMYECKUX TToKasaresieil. Ymciao KiIyGeHBKOB U
MX Macca ObUIM COOTBETCTBEHHO B 3,2-4,9 1 4,9-6,5 pa3 BbIllle KOHTPOJISA, a KO-
JIMYECTBO CUMOMOTUYECKM (PUKCUPOBAHHOTIO a30Ta COCTABUJIO COOTBETCTBEHHO
115 m 161 xr/ra. B 3TNX BapmaHTax 3a@UKCUPOBAIA MaKCUMAJIBHYIO HOIYJISIIVIO
pacteHuii. IIpuMeHeHuUe MMOJOBUHHOM HOPMBI a30Ta Ha doHe ¢GhochOpHO-KaTUi-
HBIX YIOOPEHMII CYIIECTBEHHO CHMXKAJIO BCE CUMOMOTMUYECKHUE MOKa3aTelu, 0Co-
OEHHO aKTMBHOCTb HUTPOTE€HA3bl 1 OO0 OMOJIOTMYECKOIO a30Ta B ypoKae.

HauGonpiree BIUsSHIE HA YPOXKANHOCTD M Ka4eCTBO CEMSIH COM OKa3zaja
COBMECTHasi 00pabOTKa pacTeHUi a30T(GUKCUPYIOIIMMU U (hochaTMOOMIN3YIO-
UMM Ouomperaparamu (cM. Tadiu.). IIpu ecTecCTBEHHOM ILJIOAOPOAVM TMOYBHI C
ONHOBPEMEHHBIM HCIOJb30BaHKEM OOOMX OMOIpENnapaToB YpPOXKallHOCTb COM
MoBBICMIach Ha 7,3 11/ra, comepxkaHue Oenka — Ha 2,3 %. [IpuMeHeHMe Ton
3Ty KYJAbTYPY pacyeTHBIX HOPM (pochOpHO-KATUIHBIX YI0OpeHUiT 0becneynio
yBeJaudyeHne ypoxaiiHoctn Ha 48,0 %. ComepxkaHue OejKa B ceMeHaX COCTaBH-
70 40,5 % npotus 39,3 % B | BapuanTe (abCOMIOTHBINM KOHTPOJb). [Ipu coBme-
CTHOM 00pabOTKe CeMSIH COM pM300MyMOM U TJIOMYCOM U BHeceHuU (ocdop-
HO-KaJIMWHBIX YIOOPEHUI YIyYIIAIUCh YCIOBUSI CHUMOMOTPO(GHOTO TUTAHMSI.
Honst azora, ¢puKkcupyemMoro u3 arMocqephl, YBEINUYMBAIACh, YTO MOJIOXUTEIIb-
HO OTpaxajJoCch Ha MPOAYKTMBHOCTM PACTEHUI M KayecTBE CEMSIH. Ypoxaii-
HOCTb U cojaepKaHue Oejika B ceMeHax B 3TOM BapUaHTE ObLIM HAWOOIbIIMMMU:
npu cbope 3epHa 24,1 11/ra ero 6eJIKOBOCTh MOBLICUIIACH Ha 3,5 %.

IMonoBuHHas HopMa azoTa (V BapuaHT) MpeaycMaTpuBaja ydacTue Kak
CUMOMOTUYECKOI0, TaK M1 MUHEPAJILHOIO a30Ta B (popMUpoBaHUU ypoxkas. OmHa-
KO BHECEHHBIE a30THBIC YIOOpPEHMS CYIIECTBEHHO YTHETAIM CUMOMO3, TTO3TOMY
YpOXaHOCTh CEMSTH M MX Ka4eCTBO OBIIM HIDKE, YeM B BapWaHTe C TIPUMEHCHM-
€M COBMECTHOM WMHOKYJISILMU pu300usiMu u riiomycoMm Ha ¢one PK (IV Bapu-
aHT). B To e BpeMs1 MCMOJb30BaHUE MOJHOIO MUHEPATbLHOIO YIOOPEHUS YBEIM-
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YMBAJIO YPOKANHOCTh Ha 5,1 11/Ta U 6eJKOBOCTh ceMsIH Ha 1,1 % 1o OTHOLIEHUIO
K abcomoTHOMY KOHTposto. ComepKaHUe X1pa HaXOOWIOCh B 0OpaTHOM Koppe-
JISIIMOHHOM 3aBUCUMOCTH OT BHECEHWs] KOMITOHEHTOB, OOECIICUMBAIOIINX ITATA-
Hue pacteHuil (puc.). HanbGonbiryio MaciMyHOCTb ceMsiH oTMevanu B I Bapu-
aHTe oIbITa (a0CONOTHBINM KOHTpoib) — 17,9 %. buonpenapaTsl 1 MUHEpaTh-
Hble yIoOpeHUs] CHU3MIN 3TOT ToKa3areib Ha 0,5-0,8 %, ogHako 3a cueT pocra
ypoxXaitHOCTU cOop xupa ¢ 1 ra moceBoB moBbicwicsi. PochopHO-KaTUiTHbIE
yIoOpeHusT YBEJIMYMIN BBIXOM XKMpa Ha 97 Kr/ra, 6enka — Ha 245 kr/ra. Coop
6enka Bo3poc Ha 70 %, xupa — Ha 57 % (cM. puc.).

12007 Coop Oenka (a, xr/ra) u xupa (0, Kr/Ta) y

10001 1031 con (ynpTpackopocmenslii copr Maresa) B

797 = 3aBUCHUMOCTH OT YCJIOBUIi MHMHEPAJIbHOro
8001 713 NUTAHUS W TNpPUMeHeHUs1 OHMONMpenapaTos
600l 2 azorukcupyonux 1 gopchaTMOOHIN3YIONIHX
468 412 hgg ~ MHMKPOOPTHH3MOB: I — abcomoTHBII KOH-
4001 6 334 310 Tpoib (0e3 TIPUMEHEHUSI MUHEPaJIbHbBIX
zoo_h yaoOpeHnii 1 MHOKYJISIIUM OuoIpernapara-
MM KIyOEeHBKOBBIX OaKTepuil M TJIOMYcCa);

T T m vy

II — 0e3 mpuMeHeHUsT MUHEPAIbHBIX yI00-
peHUil, HO C COBMECTHOW WHOKYJSALUEH
a30T(UKCUPYIOIMMHA U (HOochaTMOOUIN3YIO-
MK Mukpoopranusmamu; 111 — ¢ BHecennem PK 6e3 mHokynsauuu; IV — ¢ BHecenuem PK Ha
(oHe coBMECTHOI WHOKYJSIUMU a3zoTdukcupyomuMu 1 ¢GocharMoOUIU3YIOLIMMU MUKPOOpra-
HusmMamu; V. — Ha ¢one Ny sPK 6e3 mHOKynsaumMu (OnmeITHBIA yyacTok Beepoccuiickoro HUU
3epHOO00OOBBIX KYJIbTYp, OpsoBckuii p-H, 2004-2006 roabr).

TMoxazaTens

BapuaHT onbita

CoBMecTHasT MHOKYJISILIMS MUKPOOMOJIOTUYECKMMM OuoIllpenapaTaMu B
COYEeTaHUU C BHeceHUeM (pochopHO-KaIUMHBIX ynoOpeHuii obecrieunsivi Mmomy-
YeHNe MaKCHUMaJIbHOTO KoJIMdecTBa Oenka u Xkupa ¢ 1 ra: B IV BapmaHTe ombITa
OenkoBasi TIpoAyKTMBHOCTh cocTaBwia 1031 kr/ra, coop mMacma — 412 kr/ra.
ITonoBuHHast HopMa a30Ta Ha (oHe (ocdopa M Kaaus MOBbILIATA BBIXOJ OelKa
U xupa B 3epHe cou (V BapMaHT), HO 3TU IMOKAa3aTeld YCTYIMaJlu OTMEUYeHHBIM
IpU WHOKY/ISIUM PU300USIMUA U TJIOMYCOM C OTHOBPEMEHHBIM IPUMEHEHHEM
dochopHo-KanmuitHbIX yanoopenuii (IV BapuaHT).

TakuM 00pa3oM, COBMECTHOE MCIOJIb30BaHNE OMOIMpPEITapaTOB HAa OCHOBE
a30TUKCUPYIOLINX U (PochaTMOOUIU3YIOIIMX MUKPOOPraHW3MOB 0e3 BHECEHUS
ynoOpeHrii M Ha (oHe pacyeTHBIX HOPM (Poc(OpHO-KATUIHBIX YIOOpEeHWd B
3HAYUTEJILHOM CTENEHU CIOCOOCTBYET IMOBBILIEHUIO CUMOMOTUYECKONW aKTUBHO-
CTU pacTEHUII COU, YBEJIMUYMBAET OUMOJOTMYECKYIO (PUKCALMIO a30Ta BO3myxa M
TEM CcaMbIM OOECIIeUMBAET POCT YPOXKANHOCTU U YIydllleHUe KayecTBa CEMSH.
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Abstract

Usage of the biopreparations beneficial to symbiotic nitrogen fixation are regarded as an ef-
fective and environmentally friendly technology, allowing elevation of the fodder crop yield and
quality, and ensuring sustainable and low-energy consuming development of fodder production under
the local climatic conditions. During the field trials in the Middle-Russian forest-steppe zone, the
yield and grain quality parameters were examined in Mageva, an ultra-early ripening soybean variety,
inoculated with Bradiorhizobium japonicum and Glomus intraradices under different levels of mineral
N, P, and K. The number and the weight of nodules, the nitrogenase activity, and the N,-fixation
were estimated. A combination of nitrogen fixing and phosphate mobilizing microorganisms, being
used with or without P and K fertilizers, was found to elevate the symbiotic activity in soybean plants
(the nodulation at 94.5-98.6 %), to increase the nitrogen fixation (up to 115-161 kg/ha) and crop
yield, and also to improve the fodder quality. When P and K fertilizers were applied separately from
biopreparations, the nodulation made 68.6 % and was higher enough to cause 3-fold nitrogen fixa-
tion. When no fertilizer was used, the inoculation with Bradiorhizobium japonicum and Glomus intra-
radices resulted in the increase of soybean yield by 7.3 centner/ha, and the protein content was
2.3 % higher. If the calculated doses of P and K fertilizers were applied together with the bioprepa-
ratins, the soybean yield increased by 48.0 %.

Keywords: soya, productivity, inoculation, nodule bacteria, endomycorrhizal fungi.
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