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OBIIIAA XAPAKTEPUCTUKA PABOTbI

AKTyalbHOCTh TeMbl. [IposBisifolIasics TEHIEHLMs Aerpagaluy IOYB,
00yCJIOBJIEHHAs CHIDKEHMEM WX T'yMYCHMPOBAaHHOCTU, YXYIAIIEHWEM IOKa3aTesei
CBOMCTB arpou3MyecKuX U arpoXuMUYECKUX, YCUJIEHWEM WHTEHCUBHOCTHU
SPO3MOHHBIX TIPOLIECCOB, SIBISIETCS CIEACTBMEM MHOTUX MPUYUH, B TOM 4YHUCIE B,
pe3yJibTaTe 3arpsi3HeHus1 arpoxuMukatamMu. HeoOxomum MpUHLMIIUAIBHO HOBBIN
arpoOMOTEXHOJIOTMYECKM TIOAXON K pELIeHUI0 MpobjJeMbl BOCCTAaHOBICHUS
IJI0J0OpOaMsT U JeTokcuKaluu TouyB. OnHAaKo O3I0pOBJIEHME TOYBbI U
BOCIIPOM3BOICTBO €€ rutomopoausi Ha (oHe cozmaHusi OezneduuuTHOTO OajaHca
rymyca, HEBO3MOXHO 0€3 ILIMPOKOTO TPUMEHEHUS OPraHWYECKUX YyIOOpEeHUIA.
OOBEMBI TOJOBOIO BbIXOAAa OpraHuveckux ynobpeHuit B Pecrnybnuke Tartapcrtan
(MeHee 18 MUIH. T), Ka4eCTBO M TPaaWIIMOHHAs TEXHOJIOTUs HX IPUMEHEHMS He
MOTYT  YOOBJIETBOPUTb  BO3POCILIME  TMOTPEOHOCTU  CEIbCKOXO3SIIICTBEHHOTO
MPOM3BOJICTBA PECITYOJIMKU, COCTABIISIIOLIE He MeHee 34,2 MJTH. TOHH.

Buonornyeckasi cucreMa 3emiiefes sl He HaXOIUT LIMPOKOTrO MPUMEHEHUS 1
pa3BUTUSL B CUJY HENOCTATOYHOCTU OPraHWYECKUX YIOOpPeHUN W MX KayecTna,
TpeOyIollero MHOTo MoAXoJa K ero MpuMeHEHMUIO.

Baxwneiimass ~ mpoGrmema,- — cToslias — Iepel  CeIbCKOXO3SIMCTBEHHBIM
MPOU3BOACTBOM M arpapHoOil HayKoil - 93TO HeNOoIlyllleHue JajbHEeHIero
3arpsi3HEHUsT OOBEKTOB CEJIbCKOXO3SIICTBEHHOTO TMPOU3BOACTBA U OCHOBHOIO €TI0
CpencTBa - MOYBbI, BOCCTAHOBJICHUE €€ TJI0A0POIUS U O3I0POBJICHUE, TPUMEHEHUE
pecypcocOeperaimx 3KOJOTMYeCKUX Oe30MacHbIX TEeXHOJIOTHi, CII0COOCTBY-
OIMX MUHUMM3AUUU TPUMEHEHUSI XUMUYECKUX CPEICTB CTUMYJIUPOBAHUS U
3alIUTBl TIPU  BO3JE/BIBAHUN CEJbCKOXO3SIMCTBEHHBIX KYJIBTYp W TIOJyYeHUs
9KOJIOTMYECKM 0e30MacHOi MpOAyKLUUU, TPUTOAHOM IJIsl JETCKOTO U JMETUYECKOTro
OUTaHUsSI. BDTO JOCTUTaeTCs MCIIOJIb30BaHMEM pa3pabOTaHHOII OMOTEXHOJIOTUMM, B
OCHOBY KOTOpPOH 3aJIOXKEeHbl MPOU3BOACTBO U  MCIIOJIb30BAHWE OPTaHUYECKOTO
yIoOpeHusi HOBOTO TOKOJIEHUSI OMOTyMyca - TIpOAyKTa OMOKOHBEPCUM OTXOAOB
2KMBOTHOBOACTBA, YTO NMPCACTABJISCT aKTYaJIbHOCTb TEMBbI I/ICCIIC)J,OBEIHI/IIL/'I.

Ieas» u 3anaun uccaenoBanmii. Llenbio MccienoBaHuii SIBUJIOCH U3yYeHUE
poJjiunu 6140ryMyca B NMOBBIIICHUN ILJIOAOPOAMA, O3JOPOBJICHUMU U IPECAOTBpALlCHUU
NaTbHEMIIEro 3arpsi3HEHUS] CepbhIX JIECHBIX TIOYB, CO3NAHUM YCJIOBUMU Jisi
MPOM3BOJCTBA IKOJOTUYECKHU OE30I1aCHOM CeTbCKOXO3SIHCTBEHHOW MPOAYKIIUU.

[Tpu peanuzanuy NOCTaBAEHHON 1LIeU pEeLIAIMCh CEAYIOLIUE 3a1auu:

* M3yyeHUMEe HOpPM M CHoco0OB  MCIIOJIb30BaHMSI OuOrymyca Ipu
BO3/IEJIBIBAHUM O3UMOI PXKU;

* oIpeAeNeHUe BAWSIHUS OMOrymMyca Ha CBOICTBAa CEpoOil JIECHOI ITOYBBI
IIpenxkampst PT Kak opraHn4ecKoro yioopeHusi 1 OMOCTUMYJISITOPA;

* U3yyeHME BIUSHUS OMOTyMyca Ha (PUTOCAHUTAPHOE COCTOSIHUE O3UMMOI
pXU, Ha €€ MPOIYKTUBHOCTb U KaUYeCTBO 3€pHA;

* BBISIBIIEHME CBSI3U MEXIY SKOJIOTMYECKUM COCTOSTHUEM TTPUPOAHOM Cpeibl
U Ka4eCTBOM CeJIbCKOXO035IICTBEHHOM MPOAYKIIUY;

° OKOHOMUYECKadA W SHEPIreTHdYeCKasg OLCHKa IPHUMCHCHUA 6M0rymyca
1O/ O3UMYIO POXb;
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* TIPEUIOXKEHMS]  CEJIbCKOXO3SMCTBEHHOMY  TPOM3BOACTBY  CIOCOOOB
PallMOHAILHOTO MCIOIb30BaHUS OUOrymyca.

Hayuynas HoBM3HA pa0otbhl. BrepBbie B pecriyOivke pa3paboTaHbI
OCHOBHBIE€ 3BEHbSI TEXHOJIOTMM TIPOMBIIUIEHHOTO WCIIOJIb30BaHUSI IO O3UMYIO
poXb OuOTryMyca, TOJYYEHHOTO M3 OTXOAOB >KMBOTHOBOJACTBA C TPUMEHEHUEM
COBEpIIIEHCTBOBAHHON W aJanTUPOBaHHOUW ISl ycinoBuii TarapcraHa TeXHOJOTUU
BEpPMUKOMITOCTUPOBaHMs. M3yuyeHa M BbIsIBIIEHA TIPU BBIPAIMBAHUM O3UMOI pXKU
BO3MOXHOCTb COKpAIllEHUsI PUMEHEHUsI MUHEPATbHbBIX YIOOPEeHUN U XUMUUYECKUX
CPENCTB 3alllUThl PACTEHWI 3a CYET 3aMEHbl WX OHMOTYMYCOM, YTO TPUBOIUT K
YJIY4IIEHUIO 3KOJOTUYEeCKON OOCTaHOBKM TPUPONHOW cpenabl. BblsiBieHa poib
Ouorymyca B O370POBJICEHUMM U TIOBBILIEHWM TILJIOJOPOAUS TOYBBI, B CO3[IaHUU
YCIIOBUM /ISl TPOM3BOJACTBA 3KOJOTMYECKM OE30MacHON CeTbCKOXO3IMCTBEHHOMN
MPONYKIUU, TIPUTOAHOM SISl IE€TCKOTO U TUETUYECKOTO MUTAHUS.

IIpakTHyecKass 3HAYUMOCTb padoThl. Pa3paGoTaHbl M IIPEIIOKEHBI
MPOMU3BOACTBY OCHOBHBIE 3BEHbSI TEXHOJOTMU, a WMMEHHO CIOCOObl U HOPMBI
BHECEHUsI OMorymyca moJi 03UMYIO POXb.

BbisiBlIeHBl ONTUMAasIbHBIE TMAapaMEeTpPbl BO3ACHCTBUS PAa3TUYHBIX HOPM U
Croco00B MPUMEHEHUS OMOTYMyca Ha TOYBY, PACTeHUS W OTpeAesieHbl BaxKHENIINe
(akTops! 1151 OUONOTU3ALUN 3EMIICAETUS.

[aHbl  CeTbCKOXO3SIUCTBEHHOMY TPOM3BOACTBY  HayYHO-0OOCHOBaHHBIE
MPEAJIOKEHUS IO HCITOJIb30BAaHUIO OMOrymyca i TOBbIIEHUS 3(hdeKTuBHOCTH
MOYB M MX O3[I0POBJIEHUS.

OcHoOBHbIE TIOJI0KEHUS, BBIHOCHMMbIE HA 3aIIUTY:

* BricokoadhdekTuBHOE OpraHmyeckoe yaoOpeHue OUOTyMyC - TIPOAYKT
OMOKOHBEPCUM OTXOAOB >KMBOTHOBOJCTBA, KaK OIWMH M3 OCHOBHBIX (DaKTOPOB
OUOJIOTM3allMY U SKOJOTU3ALINY 3eMIIeACTUS;

* HOPMBI M CHOCOOBI MCIOJIb30BAHUSI OMOrymyca IOJ O3MMYIO POXb, €ro
arposKoJIornyeckasl posb;

* 9KOHOMUYECKas U IKOJIOTnuecKasl OlleHKa MCI0JIb30BaHUsI Ouorymyca.

Anpo6anusa padoTsl U MyOJMKAIMA HAYYHBIX MCCJIEI0BAHMIA.

Pesynbrarhl. HUCCIIEOBAaHUM  JOKJIaiabiBaiuch Ha  Bcepocculickoit
KoHpepeHIIMn «Mosoaple yuyeHble - arpolpoMbIIIJIEHHOMY KoMmIuiekcy», (Ka3zaHb,
2000); Ha KOHGEpeHIIMH MOJOIBIX YYEHBIX <«AKTyaJlbHbIe IPOOJIEMbl Pa3BUTHUS
AIIK PT Ha coBpemenHoMm stame» (Kazanp, 2001), Ha HayYHBIX KOH(EPEHIIUSIX
«AKTyanbHBIE 3Kojornueckue mpobiembl Pecriyonuku Tarapcran» (Kazans, 2002,
2003), Ha MeXIyHapoAHOM HayYHOU KoH(epeHIUK «Posib TOYBbl B (POPMUPOBAHUU
€CTEeCTBEHHBIX M aHTpoloreHHbix JaHamacgpToB» (Kaszanb, 2003), 3acemaHusIx
Yuenoro Cosera TatrHUNCX

CTpykTypa U 00bEM padoThl. [IriccepTalivisi COCTOUT U3 BBeAeHUs, 6 Ij1aB,
BBIBOJIOB, TIPE/UIOXEHUI TPOU3BOJACTBY, CIMCKA JINTEPATyphbl, BKIIIOUYAIOIIETO
188 HaumeHoBaHMi1 (M3 HUX 13 MHOCTpaHHBIX), pWIOXKeHU. PaboTta comepxur
54 tabmuupl (U3 HUX 27 B NIpUIOXeHUU), 4 Tpaduka, 5 pucyHkoB, 1 cxemy. OOLIuit
00beM paboThl - 164 CTpaHUIIBI.



YCJIOBUSA 1 METOJIMKA ITPOBEJIEHU S UCCJIEJJOBAHUI

WUccnenosanus nposoaunauck Ha nonasx Tarapckoro HUMCX B mepuon ¢
2000 mo 2003 roapl. OCHOBHBIM OOBEKTOM MCCIICAOBAaHUIN SBUIACh cepas JecHas
CPEOHECYTJIMHUCTAs II0YBa CO  CIICAYIOIIMMMU arpoOXMMUYECKUMM CBOMCTBAMMU
[IaXOTHOIO TOpM30HTa: Trymyca - 3,5..3,7 %; asora JerKOoTHIPOIU3YEMOIO -
75...85 wMr/kr; momBukHOro ¢ochopa - 460...470 Mmr/kr; OOMEHHOTO Kajaus -
138... 158 Mr/kr; ruapondTuyeckasi KUCIOTHOCTh - 3,1.-.3,5 mr-sks/100 r, cymma
MOIIOIIEHHBIX OCHOBaHUi - 24,8...27,0 mr-sks/100 r. Ha mouBy oKa3bIBajaucCh
pa3MYHbIE aHTPONOTeHHbIE (haKTOPbl BO3ACMCTBUS M M3YYaJuCh Te W3MEHEHU,
MPOU3OIIEAIINe B €€ cocTaBe 3a 3-X JIETHWM Tepuoi Ipu BO3IEIbIBAHUMM Ha HeW
o3uMoOIi pxxu copTa DcTtadera TarapcTaHa.

[TorogHble ycinoBust B ToAbl MPOBEACHUSI UCCAENOBAHUI ObUIM Pa3TUYHBIMMU.
HaubGonee OnaronpusiTHBIMUA MAJIS BO3IEJNBIBAHUS O3UMOW DPXM OBLIA YCIOBUS
2000-2001 r.r.: OGmarompusATHBIC YCAOBUS IS Hadaja BereTallid pacTeHUi (B CeH-
16pe I'TK=2,2), 3umMoBKa 03MMOI pXU TIPOXOAWIA B YIOBICTBOPUTEIHHBIX
YCJIOBUSIX, TeTUIasi M BJaXKHasl MOroja WIOHS CMEHWJIACh Ha XapKylo U 3aCyIIMBYIO
ot (I'TK”0,1). Yeaosua 2001-2002 r.r. xapakTepu30BaIuCh TEIUIOM M BIaXXKHOM
MOroJ0il Havajla BereTalMyd PACTeHWU, CUJIIbHBIMU A€KaOPbCKUMHU MOpPO3aMU U
stHBapcKoil orrenensio (mo +1 °C), 4To co3mano HeOIaronpusITHBIE YCIOBUS Mepe-
3UMOBKM M 00pa3oBaHUE JIEASHOW KOPKU 10 22 MM. YBeJIWuYeHHE TeMIepaTypbl B
Mapte Ha 8-10 °C Bblllle HOPMBI IIPUBOIUJIO K BBINIPEBaHUIO TToceBOB. Miomb-aBrycr
XapaKTepU30BaJICsl CyxOil W >XKapKoW TIOrofoi, TemIiepaTypa BO3Ayxa IOCTUraia
28 °C npu Hopme 19-20 °C. Mereoycnosus 2002-2003 r.r. Obui MeHee Oiarornpu-
SITHBIMU TIPEABIIYLIUX JIET: KOJWYECTBO OCAIKOB B OKTSOpe-HOsIOpe MpeBbICUIIO
cpeIHMe MHOTOJIETHUE ToKasaTtenn Ha 61-70 MMm; HU3Kas Temreparypa aekaops,
sgHBaps, ¢eBpaisl ¢ HE3HAYUTEJTbHBIM  BBIMMAAEHUEM OCaJAKOB CMEHWIAch
MPOXJIATHOM BECHOM, TeMIlepaTypa IoBbicuiIack B uwone mo 20,3 ° C, Ha (doHe
OOWJIBHOTO BBIMAAEHUS] OCAAKOB. OTO TPUBENO K PSAY HETaTUBHBIX SIBJICHUIA:
COBUHYJIUCH (a3bl pa3BUTUS KYJIBTYPbI, YBEJIUYMUIOCH KOJMYECTBO COPHSKOB U
rpUOHBIX 00JE3HEl, CMECTIIINCH CPOKM YOOPKH ypoxKast.

buorymyc m3y4ajics B KayecTBe OpPraHMYECKOTo  yIOOpeHUs U
OuOMeNMopaHTa, BO3IEHCTBYIOIIETO HETOCPEACTBEHHO Ha CeMeHa, TIOYBy W
pacteHus. VicribITaHUST TPOBOIWIIMCH B CPABHEHUH C HABO30OM, CUAEPATHHBIM ITapoM
U MWHEpPAIbHBIMM YIOOPEHUSIMU. ATPOTEXHWKA TMPU BO3MCIBIBAHUM O3UMOU DU
ObL1a OOIIeTIPUHSTOM 151 yenoBuii 30HbI [lpenkambst Pecryonuku TaTapcraH.



B cxemy ombiTa GBI BKJIIOUEHBI:

®akTop A - arpodoHbl (aHTpoIoreHHble (haKTOPhbl BO3ACHCTBUS Ha IOYBY)
1) Kontpoab (6e3 ynobpenuit); 2) HaBoz 60 1/ra; 3) CumepaibHblii map (BUKO -
oBCsiHas cMech); 4) buorymyc - 3 1/ra; 5) buorymyc - 6 1/ra; 6) Buorymyc - 9 1/ra;
7) Munepanbabie ynoopenus - Negg Poo Keo

®akTop b - npennoceBHasi 06paboTKa CeMsIH:

VBraxHeHue ceMsH Boaoii (KOHTposib); oOpabotka 10 % BoaHbBIM
pacTBOpoM Ouorymyca, oopaboTka OMOJOTMYEeCKMMHU MpernapatamMy: IJIaHPU3OM U
duToCIIOpHOM

®akrop C - crocobd MCMoNb30BaHus Guorymyca:

- TIOCEB CEMSIH 1O OOBIYHOW TeXHOJoruu (MojiHasg HopMa BbiceBa -
KOHTPOJIb);

- JIOKaJlbHOE BHECeHUe Ouorymyca B IIOYBYy BMeCTE€ C CeMEHaMU uepe3
cesnky. IIpu 9TOM HOpMa BbICEBa CeMsIH O3MMOM PXM CHUXajach mo 56 %, HO
nobaBisicss 6uorymyc u3 pacuera 185 kr/ra.

B omnbiTax HaBO3 BHOCWJIM B YMCTOM Mapy B KOHLE Mas - Hayaje UIOHS C
HEMEJICHHOM 3amallkoii, cuaepalibHasi KyJIbTypa CKallluBajiach ¢ U3MEJIbUEHUEM U
3amesbiBasiach B TMOYBY 3a 35-40 gHeil mo TIoceBa O3MMOM DPXU, OMOrymMyc u
MUHEpaibHbIe YIOOPeHUsI BHOCUIIUCH TIOJ, MPEATNOCEBHYIO KYJIbTUBALIUIO TTOYBBI.

BosnenbiBaHMEe 03MMOII PXM TPOBOIMJIOCH B 3BeHE OMOJOTM3MPOBAHHOIO
ceBoo0OpOTa M Ha JOMOJHUTENBHO 3aJI0KEHHOM OJIOKE OIbITa IO aHaJOTUYHOM
cxeMe.

OO0miasl IUIoIIamb OMNBITA OKOJIO 1 Ta, YMCIO ONBITHBIX BapuaHTOB - 35,
IenssHOK - 105, TUIowamb Y4eTHO# meldsHKU - 72 M°. PasMeleHue BapuaHTOB
PEHIOMU3UPOBAHHOE, TTOBTOPHOCTh TPEXKpaTHAsI.

HccnenoBanus, HaOOAeHUST W Yy4eTbl Ha OMbITax IPOBOIWIMCH B
cooTBeTcTBUA ¢ «Mertognueckumn  ykazanmsmu BU3P u BUP» (1999) u
«OnpiTHOrO gena B mnoneBoiactBe» (1982). Xumuueckue aHaau3bl TOYBBI U
pacTUTENbHBIX  O0pa3lioB  OCYUIECTBISUIA B aHAIMTUYECKOW  J1abopaTtopuu
TarHUUCX no obuenpuHATbIM MeTonukaM. CTaTUCTUYECKYI0 00pabOTKY JaHHBIX
npoBoauau 1o B.A. [docmexoBy (1985) ¢ mpuMeHEHMEM KOMIIbIOTEpHON TIpoO-
IrpaMMBbl; MOACYET SKOHOMMUYECKON 3(DGHEKTUBHOCTA - HA OCHOBE TEXHOJIOTMYECKUX
KapT Mo IeHCTBYIOUIMM HOpMaTHBaM M paclieHKaM, C KCIOJb30BAHUEM HayYHBIX
pazpaborok (aBTOp, Koj. moxa pen. P.I'. Tapeesa, T.I'. XameeBa, A.C. Canuxona,
2002 r.); sHepretuyeckyto apdexktuBHocth no E.M. bazapoBy u E.B. Iunke
(1983).



PE3VJIbTATbI UCCJIEIOBAHUM <

BUOI'YMYC - KAK OPTAHUYECKOE YAOBPEHUE U
BMOMEJINOPAHT ITOYBbI

st 0310pOBIEHNST TIOYBBI M BOCCTAHOBIICHUSI €€ TIII0J0POIMSI IIPUMEHSIIICS
OMOTyMyC COOCTBEHHOTO MPOM3BOACTBA. bUOryMyc MMeeT BBICOKOE COAepKaHUue
OpraHMYECKOTO BEIECTBA U a30Ta,, MOABMXKHBIX opM docdopa U1 Kanusl, peakiuio
cpelbl, OMU3KYI0 K HEUTpajabHOW, comep:KaHUe TSKEJIbIX METaJVIOB 3HAUYMTEJIbHO
awke [TJIK (ta6m. 1). I'panynsl 6morymyca OTIMYAIOTCS CTPYKTYPO - 00Opa3yrollei
CIIOCOOHOCTBIO, BOJOEM KOCTbIO, TUAPO(GUILHOCTBIO, B CBSI3U C 4YeM, IPHU. €ro
KCMOJIb30BaHUH, MOBBIIIAETCS ITPOTUBOSPO3UOHHASI CTOMKOCTh MOYB. buorymyc, B
OTJINYME OT HaBO3a, HE COMAEPXUT B CBOEM COCTaBe BO30YOUTENCH pa3IUYHBIX
MH(MEKLIUOHHBIX Y MHBA3MOHHBIX 3a00JI€BAHUI, HE UMEET CEMSIH COPHBIX pACTEHUIA.
IIpencraBnsst coOoil OOHOPOOHYIO 3E€PHUCTYIO Maccy, OH O4YeHb YAOOeH Mpu
BHECEHUU.

Tabmua 1
CocTtaB HaBo3a U OmMorymyca
TToxazarenu If(a;ga Buorymyc (s ll;loI-l{lB(e)
OpraHuiecKoe BemecTno, %o 20,3 35,91
Aot obwui, % 0,51 0,8...2,0
A30T JIETKOTTLIPONTM3YEMBIit, MI/KT 414,4
PH 7,6 6,8
I'uaponnTiycckad KHCTOTHOCTD, 3,5
Mr-3ks/100 r
CymMMa NornoLeHHbiX OCHORaHUH, 43.0
Mr-axks/100 T
Toasuwxustit docdop (P, Os ), MI/kr 1929,2 4630,0
Obmeunniii kanuii (K; O), Mi/xr 34519 3728,0
Tsaxensie MeTaINbL, MI/KT:
Menp (Cu) 100,0 21,0 55,0
Linnk (Zn) 362,0 158;75 100
Kaamuii (Cd) 0,199 0,17 3
Csunent (Pb) 3,52 1,08 30




BJIMUAHUE BUOTYMYCA HA DKOJOTUYECKHUE CBOMCTBA ITOYBBI
W3menenne arpodusnyecKkoii XapaKTepuCTUKH NIOYBBI P BHECEHU U OMOryMyca

TTIpupoct opranudeckoro ymiepoga Ha 0,1 % cHUXaeT TUIOTHOCTh ITOYBBI Ha
0,01 t/cM ’ u Gomee, YTO MPU KPUTHUECKOM YPOBHE YIUIOTHEHHS CEPBIX JTECHBIX
TTOYB MOXET OBITh CBSI3aHO C YBEJIWYECHHUEM Ypoxasl 3¢pHOBBIX KyabTyp Ha 0,6-1,0
11/ra. TTomoxureabHOE yIy4llieHUe B IMJIOTHOCTH TIOYBBI OTMEUasoch Mo arpodoHam
C BHeceHueM Ouorymyca W culepaibHOl  KyJabTypoil. M3MeHeHus 110
CcUIepaTbHOMY I1apy TIPOM3OIUIN, BEpOsITHEE BCEro, M3-3a JOMOJTHUTEIHLHOTO
aHTPOIIOTEHHOTO BMEIIATeIbCTBA BO BpeMsl 3allaxXWBaHUST CHICPATbHOW KYJIBTYPBI,
MO3TOMY Ha 3THX BapuaHTrax IMoyvBa MoABepriiach HEKOTOPOMY pasyruioTHeHuto. [1o
arpo¢oHy ¢ BHECEHHEM OHorymyca IPOM3OILIM TOJOXUTEIbHbIE U3MEHEHUS Ha
yposHe 0,05-0,16 T/ cM’, 3a cueT yBeIMUECHUS] OPTAHMYECKOTO BEIIECTBA IMOYBHI,
OIIHAKO, CJIeMYeT yIeCTh, YTO 3TOT arpodOH MOABEPTaNICS YILIOTHEHHWIO TTOYBHI, TIPU
BHECEHMM OMOTryMyca HaBO30pa30pachiBaTesIeM.

CTpyKTypHO-arperaTHblii aHajau3 WJIA METON ONpeaeJeHUsI TPOYHOCTU
MaKpOCTPYKTYPBI TIOKa3aj, YTO HAMOOJBIIMI TPOLIEHT CoAepXaHus (pakiuit
kpynHee 10 MM 1 ot 10-7 MM Ha KOHTpoOJie cOCTaBuI - 38,5 % 1M HaUMEHbLIIUH - Ha
arpopoHax ¢ CcUOEpaJbHONM KyJabTypoil u ©Ouorymycom 253 u 31,6 %
cooTBeTcTBeHHO. IlblmeBaToit ¢pakuuu (MeHee 0,25 MM) Ha KOHTpoJe
conmepxanoch okojo 17 %, mo octaabHBIM arpodoHaM 3HaYUTEIbHO Huke. Ha
BapuaHTax ¢ CHICpPAJbHON KyJIbTYpOii, Te Hapyllaiach IeJIOCTHOCTh MOYBEHHBIX
arperaToB, M 3aMETHO CHU3WJIOCH CoJepKaHWe KPYIMHOW (pakuuu, coaepkaHue
BOJOINPOYHLIX arperatoB coctaBuiio 50 %, uyto Ha 7,4 % HuXe, 4eM Ha BapuaHTe C
BHeceHMeM Ouorymyca. [lo oIleHKe BOIONMPOYHOCTM arperaroB, XOpollei
cUMTaeTCsl colepXKaHrue CYyMMBI BOIOIPOYHBIX arperatoB > 0,25 MM - Ha ypoBHe
40-60 %. Yem BhbIlIE comepxXaHKie Gpakuuu > 1 MM, TeM OOJbllie BOAOIPOUYHOCTh
arperaToB, Takas TOYBa JOCTATOYHO YCToiuuBa K medusiivu. B cepbIx JeCHBIX
MoYBax cpenHee colepXKaHWe BOMOIPOYHBIX arperaroB > | MM B ITaxOTHBIX
TOPU30HTaX He TpeBbllaeT 5 %, omHako Ha (oHe BHeCeHUsI GUOTYMyca OHO
coctaBmiio 8 %. CuuTaercst, 4TO IUTSI YIYYIIEHUsT CTPYKTYPhI IMOYBBI HEOOXOomMMa
riybookasi Bcmalika, TI€ CMEIIMBAIOTCS paclbUIEHHBbIE YacTUII ¢ OoJiee
CTPYKTYPHBIMU, YIy4illasg TeM CaMbiM CTPYKTypy M EoOmOmpoYHOCTh arperatos.
BHeceHve Guorymyca TMpuUBENO K CIWIIAHUIO TTOYBEHHBIX YacTHUIL (KOAryJIsIiN),
Jieast 3a CYeT KJeseil ero pojii CTPYKTYpHBbIE arperathl 0oJjiee BOIOMPOYHBIMU U
YCTOMUYMBBIMU K pa3MbiBaHUIO. B MmouyBe ¢ BHeceHUEM OHMOTyMyca BOIOMPOYHOCTh
arperatoB B 2 pa3a MpeBbllajia KOHTPOJIb.

I[nﬂamm(a ArpoxXuMHYECCKHUX CBOMCTB NMOYBbI Inpru BHECECHUU 6MoryMyca

[Mpousoinm Takke U3MEHEHMs psifa IoKa3aTeieil arpOXUMUIECKUX CBOWICTB
(tabn. 2). TlposiBunach TEHIACHLMS YBEJIWYEHUS! COAECpKaHUS B TOYBE Tymyca:



rocjie BHECeHMsT 6rorymyca oHo yBenumuwmiioch Ha 0,10 %, mo ¢oHy HaBo3a - Ha
0,06 %, no cunepasbHoMy mapy Ha - 0,04 %, o muHepaiabHOMY doHy Ha - 0,03 %.
CozepxaHue Tymyca Ha KOHTpOJIE OCTaJloch Ha TIpexkHeM ypoBHe. biaromaps tomy,
YyTO OMOTyMyC MMEEeT B CBOEM COCTaBe BBICOKOE COJEpKaHME OPraHWYECKOTo
BemectBa (30 % u Goiyee), BO3ACHCTBME €ro Ha IOYBY, B OTIMYME OT APYTUX
BapMaHTOB, OKa3aJlocb 3HauyuTelbHee. HecMoTpss Ha TmoTpebyieHUEe a30Ta
pPaCTEeHMSIMU B TIEPUOJN BETETAllMM COACPXXAaHMWE JIETKOTUAPOJIU3YEMOTO a30Ta B
MOYBEe OT TMPMMEHEHUs Ouorymyca W 3alaxvMBaHUS CHUACPAIbHON KYJIbTypbI
yBeamumiioch 10 91,3 - 93,1 Mr/kr. YBenmdeHue coaepXKaHWsS MUKPOOPTaHM3MOB
aKTUHOMMIIETOB T10 3TUM BapuMaHTaM TIpeIOTBPATWJIO, B HEKOTOPOW CTEIeHHU,
rorepro mouBoit azora. ComepkaHuWe B TOYBE TONBVKHBIX (DOPM KaJlsl OCTAIOCh
noBbIIeHHbIM - 112,0-178,0 mr/kr, a docdopa oueHb BbICOKMM 347,5-385,2 Mr/Kr.
HomomHuTenpbHOe BHeceHUe docdopa M Kaausl B TOYBY NMPOM3OILIO C BHECEHUEM
MUHEPTbHBIX YIOOPEHWII M OMOrymyca, IO3TOMY CHUXXEHUE COAEpXKaHUsSI 3TOro
3JIEMEHTa TI0 YKazaHHBIM arpodoHaM HIDKe B CPaBHEHUM C OPYrMMU (KOHTPOJb - Ha
72,5 mr/kr). Conepxanue momiomeHHsix Ca™ + Mg™ B nouse ¢ BHeceHmem
Ouorymyca ObUIO BBILIE, YeM 10 ApyruM arpodoHam u coctaBuiio 29,0 mr-sks/100 r,
YTO MpUOIU3UIO €€ K ONTUMaIbHBIM MapamerpaM. CHIKEHUE TMIPOJIUTHYECKOM
kucinoTHocTr 10 2,4 Mr-3kB/100 r 1 cmemenre pH cpenpl B cTOpoHy HeWTpaa3aiim,
BHOBb OTpaXkaeT MPEUMYILIECTBO arpodoHa ¢ OUOTYMyCOM Tiepe APYTUMU.

Tabmmia 2

JeiicTBrE aHTPOTIOTEHHBIX (haKTOPOB HAa arpOXMMUYECKHUE TTOKA3aTeIN MTOYBbI

N-n. H+ S
Arpodonu Iy ;yc, rHap. PZ/O’ KZ/O mr-oxs/ |mr-axs /| pH
¢ s/ | MUK | MUK 4000 | 100

Kowrpons 360 | 85.0 | 4200 | 2006 | 3.5 250 36
3,61 86,12 | 347,5 | 178,0 3,3 26,1 5,7

Hasos 364 | 82.6 | 4200 | 1580 | 3.1 | 248 | 52
60 1/ra 3,70 87,28 | 356,2 | 136,0 3,2 26,8 6,1
Cunepambuniit | 3,70 882 | 4200 | 1490 3.1 25.0 56
nap 3,74 91,28 | 351,8 | 1120 2,8 28,8 5,9
Buorymyc 3,64 750 | 4300 | 1405 33 25.0 5.6
6 1/ra 3,74 93,1 3852 | 121,8 24 29,0 6,5
Neo Peo Keo 352 | 728 | 4300 | 1388 | 3.1 27.0 33
3,55 88,9 384,1 | 122,5 2,6 27,0 5,8

[TpuMeyanne: B aucnurele faHkl UCXOAHBIE AaHHBIE, B 3HAMEHaTeNe nocne
aHTponoreHHoro po3neitcTans 2003 r

BausiHue Guorymyca Ha MUKpPOOHOJIOTHYECKHE MPOLIECCHI B MOYBE

3a mepuoj uccaenoBaHUi B MOYBE MPOU3OILIN M3MEHEHMs] B UYMCIEHHOCTU
MHMKpPOOHOTro coobinectBa. KommdaecTBo aspoOHBIX reTepoTpodOB HAa KOHTPOJIE




yBenuumiaoch B 3 pasa u gocturio 10,1-10 ° KOE/r u Ha mopsmok ¢ 2,9-10 ° no
4,6-10 " KOE/r yBenuumnoch Ha (oHe ¢ BHeceHHMeM 6uorymyca. IloBbllIeHHE
KOHILIEHTpallUX a3pOOHBIX TeTepoTpodOB MPOU30IILUIA 3a CYET HOBOI'O HMCTOYHMKA
MUTaHMS, TaK KaK MM TPUHAMICKUT pelllaloliasi pojb Ha KOHEYHBIX ITarax
pa3oXeHWs] ~ OPraHMYeCKOro  BEIeCTBA, BO3MOXHO OTUM  OOBSICHSIETCS
JOMWHUPOBaHME TAaHHOW TPYIITEl MUKPOOPTaHU3MOB B pu3octhepHOii GroTe.

KonnyecTBo aKTMHOMMIIETOB 3a TOABI MCCIENOBaHWUI Ha KOHTpOJIE W TIO
(oHy 6Guorymyca 6bUTO comocTaBMMo W coctaBwio 1-10 ° wu 5,3-10 ° KOE/r
cooTBeTcTBeHHO. CoaepXxaHue MUKPOMMIIETOB Ha KOHTPOJBbHOM BapuaHTE IO
CPaBHEHUIO C UCXOMHBIM CONEPKaHUEM B IMOYBE YBEJIMUMIOCHh HE3HAUMTEIBHO, a Ha
BapHaHTe ¢ BHECEHMEM OMOTYMyca YBEJIUMIOCh Ha TOPSIoK ¢ 2,8-10" mo 2,3-10°
KOE/r. AGcostoTHble TOMUHAHTBI TIPECTaBIeHbl B OCHOBHOM ponaMu Aspergillus
sp. u Trichoderma sp., Ha KoHTpoJje gomuHUpoBai pon Fusarium sp. (> 50 %),
YucneHHOCTb HUTPUPUUMPYIOIIMX OakTepuil TMOHU3WIACh HA TICPSAIOK IO
KOHTPOJILHOMY BapuaHTy U B 2,5 pa3a 1o BapvaHTy ¢ BHeCEHHMeM Ouorymyca. DTo
CHIDKEHWE  BO3MOXHO  OOBSICHSETCS ~ BO3pacTalolleil  a30T(MUKCUPYIOIIeH
aKTUBHOCTBIO CBOOOTHOXMBYIIMX a30TduKcaropoB. [lomaBieHue mpolecca
HUTPUGDUKAIIMY COXPAHSIET 9KOCUCTEMY OT OOJIBIINX MOTEPh B XOJe MOCIEAyIoIei
nenutpudukamun. Kpome Toro, Hurpubuumpyiomme Oakrepum — Oojee
YYBCTBUTEJBHBI K YIJIOTHEHWIO TIOYBBI, TEMIIEpAaTypHOMY pEXUMY, OHU
TpeboBarejbHee IPYTMX OPraHU3MOB K HEIOCTaTKy KHUCJIOpOoAa M TOKCUYHBIM
MPOAYKTaM aHa’pOOHON NesATeJbHOCTM MUKpoOpraHu3moB. Ha BapuaHTe ¢
OMoOryMycoM, TIe TIoYBa 0ojee CTPYKTYpHa, pe3Koe CHIDKEHHWE YUCICHHOCTH
HUTPUGULMPYIONINX ~ OakTepuil  He  BBISBJICHO. M3  mpencraBuTeNieH
CBOOOTHOXMBYIIMX a30TGUKCUPYIOIIMX OakTepuii B pusocdepe pacTeHUit
npeacrasiieH Azotobacter chroococcum, OH oOKa3zajicsi Haubosiee OT3bIBYMBBIM Ha
BHECEHME OpraHMYecKOro BellecTBa. [IpHCyTCTBME HaHHOTO a3oTduKcaTopa
MOATBEPKIAET JOCTATOYHO OJIATONPUATHYIO OMOJIOTMYECKYI0O M 3KOJOTUYECKYIO
00CTaHOBKY B ucclienyeMoM OuolieHo3e. Kpome Toro, Azotobacter mpeabsiBasieT
BBICOKHME TpeOOBaHUsI K COAEpPXKaHWIO B Io4yBe (ocopa M KaabliMsl U TaK Kak B
cocTaBe OMOTyMyca 3THX OJJIEMEHTOB JOCTAaTOYHO, CJI€J0BATENIbHO, CO3MAUCh
GJIaroTNpUSITHBIE YCIOBUS ISl 3TOTO MUKPOOPTaHW3Ma, Peakilvsl TTOYBEHHON Cpelbl
Oblia B mpenmenax 6...6,5, U3BECTHO, YTO a30TOGAKTEp He BCTPEYAETCST B KUCIOM
cpene. IlpumMeHeHMe OuMoOrymyca CBUAETEILCTBYET O MOJIOXUTENbHOM 3ddekTe
PACTUTEIBHO - MUKPOOHBIX B3aMMOJCMCTBMIA, OH OKa3ajl 3aMeTHOE BIUSHHUE Ha
dopMupoBaHMe  MHMKPOOHOTO  coOOImecTBA B  pu3ochepe ¥ TOBBICUI
OMOJIOTUYECKYI0 aKTMBHOCTb, KOTOPBIC CO3/[al0T MPEATNOCHIIKM BOCITPOM3BOICTBA
TOYBEHHOTO TJIOJOPOIMSI.

Toxcukogoruyeckas XapaKTepuCTHUKA MOYBbI

BHeceHue Guorymyca B IMOJIOXKUTEJbHYIO CTOPOHY M3MEHUJIO COIEpXKaHUe
TSDKENBIX MeTasioB B TouBe (Taba. 3). M3 wmsydaembix TM Oojsee apyrux
YMEHBIIWJIOCH ColepKaHue IIMHKA, KaK TMOABMXKHOTO M3 3JIEMEHTOB, €r0 BaJoBOE
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comepxXaHue IO BceM arpodoHaM IOHM3WIOCh Ha 2,25...5,53 mr/kr. Bricokoe
colepXaHWe O IIOYBE IIOABMXKHOIO IIMHKA, CITOCOOCTBOBAJIO TIEpPEXoay €ro B
pacTeHMs M HaKOIUIGHUIO €ro B OpraHaXx M KOPHEBOW CUCTEME, YTO OOBSICHSIIO
cHuxkeHue ero BajgoBbix ¢GopM. CopepxxaHue TMOABMXKHOIO IIMHKA IO (oHY
ouorymyca ObUIO HIDKE €ro KolmdecTBa KOHTpoabHoro Ha 0,45 mr/kr. ComepxkaHue
MeId WM3MEHWJIOCh HE3HAUMTEJIbHO, XOTSI W MeEIb  CUYMTAeTCSl IOIBMKHBIM
anemMeHTOM. McxomHas BenmMuvHA MeOu B MoYBe KoseOaiach B mpenenax 13,45 -
13,90 wMr/kr, T1om BO3NEWCTBMEM AHTPOMOIEHHBIX (DAKTOPOB, HAOIIOIATOCH
CcHIXeHMre (MI/Kr): mo HaBo3dy - ua 0,26, mo cumepajibHOMY Iapy - Ha 0,52, mo
MUHeparbHOMYy - Ha 1,67, mo Guorymycy - Ha 1,80. Haubonee omacHbIMU-
3arpsIBHUTENISIMU  TIOYBBI ~ SIBJISIIOTCSL  KanMuii W cBUHel. [ momydeHust
3KOJIOTUYECKU 0e30MacHOil MPOAYKLUHUM TMpPEAeSbHO AOMYCTHMAasi KOHLEHTPALIUsI
KaaMus B TIOYBE OPUEHTMPOBOYHO ompezaeneHa - 0,5 mr/kr (Masun B.B., 1992). B
MOYBe C BHECEHHMEM OMOrymyca Hajauuue 3TOrO 3JeMeHTa BblsiBlieHO - (0,48 Mr/Kr.
CoaepxaHke CBMHIIA 33 TEPUOJ MCCAENOBAHUI YBEIMYMIOCH MO 3-M arpodoHamM
(Mmr/kr): koHTposto - Ha 0,84; HaBo3y- Ha 0,98; MuHepanbHoMy- 1,24. Tlo ¢ony c.
CUiepaJIbHON KYJIbTYpoil M Ouorymycy cHukenue coctaswio 0,22 u 0,9 mr/kr
COOTBETCTBEHHO. YBEJIMYEHUE COAEPXKaHUSI CBUHIIA MO0 HABO3Y M MUHEPaJIbHOMY
(boHy MOXHO OOBSCHUTH BEPOSITHOCTHIO TPUCYTCTBUS ITOTO BJEMEHTa B UX
coctaBe. MapraHel, He OTHOCUTCSI K pa3psily 0CO0O TOKCHYHBIX 3JIEMEHTOB,
comepxkaHue ero B mouse Hrke [1J1K.

HccnenoBaHUsIMU  BBISIBJIEHO, YTO B CHIDKEHMM TOKCHMYHOCTH, CJIElI0OBa-
TEJIbHO, W YJIYYIIEHUM 3SKOJOTMYECKUMX CBOMCTB TIOYBBI IMPEATNIOYTUTETHHBIM
okazajics (hoH ¢ BOryMycoMm.

Tabmuua 3

I/ISMCHCHI/IC COIECp2KaHMA BaJIOBBIX (I)OpM TAXKEJIbIX METAJIJIOB B ITOYBE, MI‘/K[‘
(2000...2003 rr.)

Arpodonb! Cu Zn Cd Pb Mn

Komrpans 1345 | 3200 | 080 | 928 | 51425
- 13,99 36,75 0,62 10,12 500,00
Hapeos 60 1/ra 13.76 40,09 0.61 851 1823
13,50 34,50 0,55 9,55 550,00

Citnepansuatfl nap 1348 34,00 0,50 8,76: 393,76
12,96 28,60 0,59 8,54 511,15

Buorysyc B T35 | 039 [Tsab | 5816
6 1/ra (2,10 28,00- 0,48 8,47 550,15
N 6P oK 1o 13,87 34,20 0,58 8.87 354,30
12,20 30,00 0,52 10,11 523,45

aJiK 55 100 3 30 1500

[Tpaveranue: B yucnurene ykazano uexoiHoe coaepxanne TM 8 House, a
AMAMEHATENE — ITOCAT AHTPOHONEHHOT BUJIIC“C’I BHRA
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BJIMAHUE BUOT'YMYCA HA O3UMYIO POXKb

CocTosiHME PACTEHUIA 03UMOI PXKM U MOPAKEHMHOCTh €€ 00JIe3HIMH

Ha »¢ddextuBHOCTE TIpenmnoceBHOII 00pabOTKM CeMSH OuoIllperrapataMu
MOBJUSIA pa3IMyHble MeTeoycaoBusi. Ha KOHTpoibHOM (hoHe Haubosblliee YUCIIO
BCXOIOB O3MMOI PXM OBIJIO OOHApyXEHO Mocjie O0pabOTKM CeMSIH TUIAaHPU30M -
373 wT/M’, Ha BTOPOM MecTe BapMaHT 0OpabOTKU CeMsSH PacTBOPOM OMOrymyca -
361 mT/M’, OMHAKO He GBUT MoNydeH 3 beKT oT dutocroprHa - 353 mt/M’. Torbko
no ¢oHy Ouorymyca MpearoceBHasi 00padoTKa (PUTOCHOPUHOM TMOJOXUTEIbHO
MOBJIMSIIA HA BCXOXECTh O3MMOI pxku- 405 mT/M’, Ha KoHTpore - 387 mT/m’.
Ha Bcex arpogoHax HauOoJblliee KOJMYECTBO BCXOJOB O3MMOM pPXU OBLIO
MOJYYEHO TIPU MPEANOCEeBHON 00pabOoTKe CeMsIH BOIHBIM PacTBOPOM OMOrymyca -
361...412 mt/M’, B TO BpeMsl Ha KOHTpose- 356...387 /M.

[eiicTBUe Ha pacTeHUs] CTUMYJUPYIOIIEWH J03bl OUOrymyca, BHECEHHOIO B
MOYBY JIOKAJIbBHO BMECTE€ C CEMEHaMM, TMPOSIBUJIOCH B TOBBIIIEHUM KYCTUCTOCTU
pxu. OOIass KyCTUCTOCTb O3UMOI pXKU, TIOCESHHONW C TIOJHOW HOPMOI TI0
pa3MMIHBIM arpodoHaM OblIa BecHOM Ha ypoBHe 5,0 - 7,3 1T, a Ipu IOCEBE C
MOHWXXEHHON HOPMOIi, HO ¢ Jo0aBjieHreM OMOryMyca 3TH ToKa3aTeau ObLIM BhIIe
- 7,4 mITyK Ha KOHTPOJBHOM BapmaHTe, 8,4 MTyK - 1Mo (DOHY BHECEHMSI OMOTryMmyca.
[TpoayKTHBHasI KYCTHCTOCTb IO BceM arpodoHaM. Oblla HMXE, NMPU COXpaHEHUU
Takoi Xe 3aKOHOMEPHOCTH.

Peskue kosebaHus TeMmIiepaTypbl, uYepeJoBaHWE MOpPO30B U OTTeresei,
PacCTSIHYTHII MEPUO TasiHUSI CHera, MOBBIIIEHHbIN CHErOBOi MOKPOB U 00pa3oBaHue
JISTHOM KOpKM TPWBEIM K MWCTOIIEHWIO PACTeHUWN W YCWJIEHWIO TPOIECCOB
NbIXaHWS, PACXOAY YIJIEBONOB Ha JbIXaHWE U HEBO3MOXHOCTHU TOMOJHEHHUS 3aracoB
myreM (orocuHTe3a. Hakormenne CaxapoB B y3max KylleHWsT B yciaoBusx 2002-
2003 roma Obuto HeBbicOKoe. IlpeumyliecTBO MMea BapuaHT C JIOKaJbHBIM

BHECEHHEM Ouorymyca, o ¢oHy BHeCEHUsT OUorymyca oHO coctaBmio 33,9 %.
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M3-3a pasnuunii MeTeoycJIOBUII TOPaK€HHOCTh PACTEHUI O3MMOU pPXU
00JIe3HSIMM CWJIBHO BapbupoBajia Mo rogaM. [lo cpemHMM AaHHBIM HavMEHbLUEe
MOpaXeHWe O3MMOW pXU CHEXHOW TUIECEHbIO ObLIO OOHapyXeHO I0 GOHY
Oouorymyca ILIIOC 00paboTKa CeMsIH pacTBopoM Ouorymyca - 17,5 %, a 1o
KoHTpoJo - 22,8 %. 1o (eHy HaBo3a M KOHTpOJIST Habmomanach camasi GoJbIast
ropaxeHHOCTh 10 29...31 % cOOTBETCTBEHHO, PACTBOP OMOTYMyca IO 3TUM (hoHaM
okazayics 3(dekTuBHee UCIBITAHHBIX OuornpenaparoB. [IpeanoceBHas o6paboTKa
ceMsiH Mo BceM arpodoHaM CHUXasla MOPaXKEHHOCTb O3UMMOM DPXKU/KOPHEBBIMU
THWISIMU, OHAa YMEHbIIAJlach, B 3aBUCUMOCTU OT ¢doHa, no 23,1...37,8 %, npotus
29,6...41,1 % ypoBHs1 Ge3 00paboTku. Ha KOHTposbHOM BapuaHTe M 1O (hOHY
HaEo3a Hanbosnee 3¢hheKTHBHBIM OKazajcsl IJIAHPU3; 0 MUHEPaIbHOMY (DOHY U TIO
OMOryMyCy MEHBIIIe TOpaXkKaJaucCh pacTeHUs1 o0paboTaHHBIE PAaCTBOPOM OHOrymyca.
Bonesnb punHxocnopro3 rmposiBwiack Juiib B yciaoBusix 2003 roma; Bosbiie
ropaxanuch pacteHus: mo HaBozHoMmy (50,9 %) u munepanbHoMy (53,3 %) doHam.
[IpuMeHeHne Guorymyca CHUXKaJIO MPOsIBIEHUE 3TON 6ose3Hu. Takue 0one3Hr Kak
CEeINTOpro3 U MYYHHUCTasi poca OoJiblle MPOSBUIUCH Y PACTEHUN MO CUACPATbLHOMY

mapy - 17,2 u 19,7 % cooTBEeTCTBEHHO.

Ha noBbilieHe UMMYHHTETa O3MMOM PXXM MPOTUB OOJNIE3HEN CYIIeCTBEHHOE
BJIMSIHUME OKa3ajlo JIOKAJIbHOE BHeceHHWe B MoyBy Ouorymyca (tabn. 4). PacteHus
WMeJIM CTUMYJIMpPYIOIlee BO3NEHCTBUE OMOTYMyca, OOJBIIYIO TUIOIIAAb Pa3BUTHS, U
COOTBETCTBEHHO, MUTAHUSI, OTVIMYAJIMCh BEIPABHEHHOCTBIO, OOJIbIICH KYCTUCTOCTHIO
M YCTOMYIMBOCTBIO K 00sie3HsIM. OCOOEHHO CHIDKAJIOCh pa3BUTHE CHEXKHOM IIECEHHU,
KOPHEBBIX THWIEH W MyYHUCTON pochl 10 2-2,5 pa3a, MeHee - 10 PUHXOCIIOPUO3Y,

Oypoli pXKaBUYMHE W CENTOPHUO3Y.
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Tabmmia 4

BnustHre noKaJbHOTO BHECEHUS 6I/IOFyMYCEl Ha IMOpPa’kK€HHOCTb 60J'I63H$IMI/I,
(2001...2003 r.r.)

Cnocob P - pa3sutue Gonesun, %
Gaueceuun CuexHan | Kopuessie| Puuxo- | Bypaa | Cento- | Myunuc.

HOLYMYCA | nnecess | rHuam CNOPHO3 | PXaBYMHA | pHO3 poca

KonTpoan
Koutposn 31,0 41,1 47,8 23,6 16,2 18,7
Jlok. BHec. 14,3 19,7 47,2 20,0 13,6 11,1
6uor.
Hagos 60 1/1n
Koxtpons 29,0 41,0 50,9 19,2 15,2 18,6
Jiok. BHeC. 17,3 26,2 45,2 15,6 10,7 8,2
6nor.
Cuaepanbnstii nap
Koutpons 25,3 32,5 49,0 20,6 17,2 19,7
Jlok. Bhec. 14,7 18,7 44,0 17,0 16,8 8,9
6uor.
Bnorymyc 6 T/ra
Konrpons 25,7 319 394 16,8 14,9 11,4
Jloxk. Bhec. 10,7 12,7 37,4 14,1 7,8 4,1
6uor.
Neo Peo Kso

Koutpous 29,3 29,6 53,3 17,3 15,7 17,7
Jlok. Biec. 15,0 19,1 40,3 17,4 15,2 13,0
6uor,

IMpumeyanue: * - Gone3Hn PUHXOCMOPHO3 PO BUIACH TONLKO B YCIIOBHAX
2003 r

3acoOpeHHOCTh ITOCEBOB

IToceBbI 03MMOI PXU MMEHM CPEIHIO 3aCOPEHHOCTh B (hady e€ BCXOmOB.
bonee 3acopennsl OblIM (OHBI C cHUAEpaAIbHON KYyJIbTYpOid M BHECEHMEM HaBO3a, I
HacuuThiBaioch 25...31 1WT/M° COOTBETCTBEHHO. bBonee pasBUTHIE pacTeHUs Ha
oHax ¢ GuorymycoM TOAABISIM COPHYIO PACTUTEIBHOCTb U CHU3WINA MX YKMCIIO 10
18...21 wr./M’.

K y6opke cHu3uaoch A0 8... 15 wT/M’. O3uMas poxb Ha BapMaHTax c
BHECEHMEM OMOTYMyca BHOBb OKa3alach 0osiee KOHKYPEHTOCIIOCOOHOM.
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YPoKaiiHOCTh U CTPYKTYpa ypoKasi O3MMOM PKHU

B cpemnem 3a Tpu roga Hamboiee 3¢ OeKTUBHBIM ObUT arpo¢OH C BHECEHHEM
o6uorymyca 6 T/ra, ypoxaiitHOCTh - 4,44 T/ra (Taba. 5). ITo aToMy Xe oHy Jyulie
nposiBisuics 3GGEKT OT MpennoceBHOH 00pabOTKM ceMsH OuolpernapaTramu, OT
IUlaHpM3a TpubaBKa ypoxasi cocraBuwia - 0,37 T/ra, oT pactBopa 6uorymyca - 0,23
T/ra. JlokanpbHOe BHeceHue Omorymyca (185 kr/ra) BMecTe ¢ ceMeHaMu, IIpH
CHIDKEHUU TIOCEBHOM HOPMBI 110 56 %, okazamoch 3(MEKTUBHBIM arpOTeXHUIECKUM
npueMoM o (oHy Omorymyca 3 T/ra, 6 T/Ta M HaBO3y, YpOXaiHOCTb ObLia
oIMHaKoBa M cocTaBuia - 4,35 t/ra (tabn. 6). Camblii MEHBIIWI ypoxkail IO
KOHTPOJNIIO W MHUHepadbHOMy GoHy 3,89 - 4,16 T/ra COOTBETCTBEHHO.
[IpenMyIIIecTBO JIOKATbHOTO BHECEHUS] OMOTyMyca TIOATBEPXAECHO JaHHBIMH
CTPYKTYpbl ypoxas. O3epHeHHOCTb Kosoca U Macca 1000 3epeH Obuia BbIlE TO
arpooHaM C BHeceHMEM OuoryMmyca M HaBo3a. Bec 3epHa ¢ Kojioca B cpemHeM
cocraBun 1,5-1,6 r. dakropamu, cClaralolMMU YPOXaWHOCTh O3MMOM pPXU IPU
JIOKAJIbLHOM  BHECEHWM  OWOryMyca SIBUJIMCh  TOBBIIICHWE  TPOXYKTUBHOIM
KYCTUCTOCTHU, YBEJIMUEHUE KPYITHOCTU 3epHA, OOJIbIIasi 03epHEHHOCTb KOJIOCa.

Tabnuua 5
BiustHue pa3amdHbIX arpoOHOB 1 MPEAIIOCEBHOM 00pabOTKU CeMSIH
Ha ypoXXaitHOCTb 03UMOM PXHU, T/Ta
(2001...2003 r.r.)

[Mpeanocenxan
oOpaborxa KonTponb O6paborka Buonpenapartsi
CeMAH ceMsH
(yBnaxHenue
A CeMsH BOZIOi) pacTBOpoM
Suorymyca Inanpus | Ourocnopun
ArpogoH (B)
Kontpoas 4,05 4,24 4,22 4,35
Haso3 60 1/ra 4,31 4,54 4,68 4,59
Cuaep. nap 4,17 4,28 4,29 4,15
Buorymyc 3 7/ra 4,34 4,58 4,60 4,48
Brorymye 6 1/ra 4,44 4,67 4,81 4,79
Buorymyc 9 1/ra 4,39 4,60 4,72 4,46
N 6P 0K 60 4,26 4,43 4,45 4,38

HCPos no dak. A: 0,040; HCPys no dax. B: 0,053; HCPys AB: 0,106
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Tabnwuia 6
YpoxaitHOCTh 03UMOI DKM TPY JIOKAJIbHOM BHECEHUU Guorymyca, (T/ra)

W

Cnocoll sHeceHHA O0pmuuii moces Ge3 INoHuxenHan HopMa
A) ‘ Guorymyca BrCeEg (56 Yo} +
- (xonTponns) NOKAILHOE BHECEHHE
Arpotou (B) Guworymyca (185 xr/ra)

Koxtpons 4,05 3,89
Haso3 60 T/ra 4,31 4,35
Cunep. nap 4,17 4,22
Bstorymyc 3 1/ra 4,34 4,35
Buorymye 6 1/ra 4,44 4,35
Buorymyc 9 1/ra 4,39 4,33
N 6P 60K 60 4,26 4,16

HCPyy 1o drak. A: 0,030, HCPys no dax. B: 0,056; HCPgs AB: 0,079

KauecTBeHHAs M TOKCHKOJIOTHYECKAas OLIEHKA 3€pHa 03UMOI PKHU

3a BpeMsl MCCIeOBaHMIT KayecTBO 3epHa B pa3JIMUHbIE TOMBI 1O BapMaHTaM
oIbITa OBUIO HeomMHaKoBBIM. B cpemrem 3a 2001...2003 r aydinee KadyecTBO 3epHa
10 BCEM TEXHOJIOTMYECKMM TlapaMeTpaM oO0ecreuniv BapuaHTbl C BHECEHUEM
Oouorymyca, cojiepxaHue Oejika MO 3TOMy BapuaHTy coctaBwio 11,2...12,1 %; ¢
BHECEHHEM MUHEepaJbHbBIX yaoopenwmii -11,1... 11,6 %.

Otpaswjioch Ha KayecTBe 3€pHA O3MMOM pPXM JIOKaJbHOE BHECEHUE
ouorymyca, rae pacTeHUs] MMeu OoJiblle TUIOIIAAN s Pa3BUTHUS, KYIICHUS U
MUTaHUsI, MEHee Mopaxaauch 0ojie3HsIMU. Pa3mepbl 3epHa 03MMOI pXXU Ha 3TOM
BapuaHTe, B YACTHOCTH TOJIIIMHA, ObLIM BBIILIE, YTO TICBBICWIJIO COIAEpXXaHUe Oeska
o cuaepasbHOMYy U 110 (poHy ororymyca Ha 0,6 ...0,7 % cOOTBETCTBEHHO

CpenHee conmepxxaHue Meau B 3epHe 1O (oHYy BHeceHUs] OUOTrymyca IO
CPaBHEHMIO € KOHTpOJIeM TMOHM3WIOCh Ha 3,59 Mr/kr, coaepxaHue o0co0o
TOKCUYHBIX 3JIEMEHTOB KaaMus M CBUHLIA yMeHbluiaoch Ha 0,004 u 0,03 mr/kr
COOTBETCTBEHHO. Hannune MapraHiia B 1o4Be ObLIO BBICOKOE, TpaHC(HOpMALIUS ero
B HAJ3eMHYI0 YacTb PAaCTEHUM U, CJeNoBaTebHO, B 3€pPHO, TPEBBIIIATIO APYTrue
aneMeHTbl. MuHuManbHOe TocTyrieHue TM B pacTeHUs] TIPOUCXOAWIIO TIpU
pH = 6.5; npu BHeceHUU OGHUOTryMyca peakliMsi TIOUBEHHOM cpelbl MPUOIMKanach K
HEWUTpaJIbHOM, YTO M CHUXAJIO NOCTYMHOCTh TM pacTeHusiM. Takke CHMXaIo
norsonieHre TM KOpHeBOI CUCTEMOI pacTeHUI yBeTMYeHUE CONEPXKaHUS KaJIbLIUsI
B TouBe 1Mo ¢GoHy BHeceHUss O6morymyca. Ha merokcukamuio TM mooxXuTeabHO
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MOBJIUSIIO comepKaHue docdopa B MOUYBE, IIe 00pa3oBAUCh TPYIHOPACTBOPUMBIE
MaJIOMOCTYIHBIC IS pacTeHuil coenrHeHus docdatoB. Cieayer TaKKe OTMETHUTh,
YTO C yAydlleHueM arpodu3nMUecKUXx CBOMCTB MOYBBI MO (HOHY OuUorymyca,
MOIJIOIIEHUE PACTEHUSIMU TOKCUKOJIOTMUECKUX DJIEMEHTOB YMEHBIIIUIOCH.

DKoHOMUYECKAs M SHepreTHYeckasn 3¢ ¢heKTHBHOCTD
npuMeHEeHusl Ouorymyca

Hcnonb3oBaHue 6rorymyca Mmoj MpeArioceBHYIO KyJIbTUBAIIUIO, BHECEHHE B
pPSIIKKM BMECTe C ceMeHaMU, TIpUMEHEHUe pacTBOpa Ouorymyca ajisi MpearnoceBHOM
00paboTKM CeMsIH, MOJIOXUTEIbHO OTPa3WJIMCh Ha YPOBHE YPOXAWHOCTH O3UMOM
PXM M Ha KauyeCTBEHHBIX TOKa3aTelsX 3epHa. B rombl WcciemnoBaHMiA B CpemHeM
3aTpaThl Ha BO3IENIbIBAHME O3MMOM PXXM Ha Pa3IMUHBIX arpodoHax COCTaBWJIM OT
4162,65 py6/ra (Ha koHTpose) mo 6405,9 pyb./ra mo (cumepaJbHOMY Tapy).
Bbicokue 3aTpaThl Ha BapyuaHTE C CUIEPAIbHOI KyJIbTYypOoii OOYCJIOBJIEHBI, BUAMMO,
METEOYCIOBUSIMU UM  MHOTO3aTPaTHOCTBIO CaMOM TEXHOJOTMM BO3IETBIBAHUS
CUZIepaIbHOM KyJIbTYphl. Mcronb3oBaHWe HaBO3a TakXKe OBLIO MHOTO3aTpaTHBIM
(5842,26 py0O/ra), BCIEOCTBHME BBICOKOM SHEPrOPECYpPCOEMKOCTHM €ro BHECEHHS.
PacyeTbl 3KOHOMUYECKOW 3(PGHEKTUBHOCTA BO3ACIbIBAHUS O3MMOW PXM TI0
pa3IMYHBIM HOpMaM OMOTyMyca IMOKa3alM YBeJIMYeHUE 3aTpaT B COOTBETCTBUU C
0301 BHOCMMOTO Ouorymyca. HanMmeHbimasi ce6eCTOMMOCTh MPOMYKIIMKM Oblla Ha
BapMaHTe C BHeCceHUMeM Ouorymyca 3 T/ra, oHa cocrtaBuia -1001,3 py6/t, npu
3aTparax Ha KoHTtpoJjie -1051,2 py6/T. D10 00YCIOBIEHO OOJbIICH YPOKANTHOCTHIO
Ha (oHe ¢ GMOrymMycoM, Bce SKOHOMUYECKHME TMOKAa3aTes 3[eCh BHIIIE, YCIOBHO
YUCTHIA J0X0A Ha pyb. 3arpar coctaBunl 3,64 pyons. C yBelndeHUEM HOPMBI
ouorymyca Oosiee 3 T/ra moxon Ha pyOab 3arpaT ymeHblnajacsd. IlpumeHeHue
HaBO3a, CUACPAIbHON KYJbTYphl M OOJIBIIMX 103 OMOryMyca MOBBICWJIO CTOUMOCTh
3epHa B COOTBETCTBUU C 3aTpaTaMi, HO B IIEJIOM BCE BapMaHTBI OKYITWIMA 3aTpaThl
Ha KaXXIbIi BIOXEHHBIN pyOJIb.

HaunbGosnee sKOHOMMYECKM 1ieJiecOOOpa3HbIM OKa3aJloch BO3ME/IbIBAHUE
O3MMOW DPXM C TIOHWXEHHON HOpMO#l BbiceBa (95 Kr/ra) W mobGaBieHUEM
cTuMyupylonieit  go3el  Omorymyca (185 «kr/ra). OOwmwme 3arpaTsl TNpu
BO3/EJIBIBAHUM O3MMOM PXKU MO OOIIENPUHITON TEXHOJOIMU (C MOJTHON HOPMOit
BhiceBa) coctaBwin 4162,65 pyG/ra, a ¢ JIOKaTbHBIM BHECEHHWEM OHMOTymyca, HO
TOHIKEHHOM HOPMOIl BbIceBa 3aTpaThl ObUTM MeHbIe - 3860,77 py6/Ta.
COOTBETCTBEHHO HIKE cebecToMMOCTh 3epHa - 1006,4 pyo/T, nmpotus 1051,2 pyo/T
Ha KOHTpOJE C MojHOKM Hopmoil. YucTeiii moxom Ha 1 py0O. 3aTpaT COCTaBWII
3,70 pyoOss.

B unccrenoBaHusSX ¢ yBeJIMUEHUEM TTPOM3BOACTBEHHBIX 3aTPAT MOBBIIIATMCH
M DHEpPreTMYecKue 3aTpaThl. B 4acTHOCTH, OHUM YBEIUYMIUCH TIPU MCIIOIBL30BAaHUU
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BO3pACTAIOIIMX 7103 OMOTyMyca, MUHEPATIbHBIX YIOOPEHUI, HaBO3a U CUAEPATbHOM
KYJIbTypbl. MUHMMAaJIbHBIE 3aTPaThl 3HEPIMU MPUILLTUCh HA KOHTPOJIbHBINM BapuaHT
- 15 982,06 MIx/ra. [1o BapriaHTaM KCITOJNIb30BaHMSI OMOTYMYyca 3aTpaThl SHEPTUU
(M/Ix/ra) Bo3pacTaid B COOTBETCTBUM C YBEIMYCHHEM HOPMBI BHECEHHUS -
20 212,05...23 043,96. 3arpathl OT MpPHUMECHEHHUS MHMHEPaIbHBIX YIOOPEHUt
coctaBun 24 561,29 MJIx/ra, 4To HUXe, 4eM IO (OHY BHECEHMsS] HaBo3a W
cunepabHOMy Mapy. Bce BapuaHTBI OMBITa C 3HEPreTUYECKOW TOYKM 3pEHUS
oKazamnch 3MpeKTUBHBIMU, 00 o HUM KO3 Oonbine eguHuibl. HanmMmeHbImia
K®3 (M]Ixx/ra) otMevascs 1o cuaepaibHOMy napy - 1,04 U BHECEHMIO HaBO3a -
1,21, caMblii BBICOKMII Ha KOHTpoje - 3,46. BapumaHT ¢ HOpPMOIl BHECEHUS
ouorymyca 3 T/ra Obin  Oonee 3ddekTuBHBIM (3,15) TO CpaBHEHUIO C
TTOBBIIIIEHHBIMU €TO 03aMU, W ObUT OJIM30K K CAaMOMY BBICOKOMY ITOKa3aTesio, 13
TTOJTYYEHHBIX Ha OTbITaX.

BbIBO/1bl

1. BHecenme Ouorymyca B IIOYBYy CIIOCOOCTBOBAJO  VJIYYIIEHUIO
arpou3MYECK1X CBOMCTB MOYBBI. YMEHbIINUIACH TUIOTHOCTD MMaXOTHOTO FTOPHU30HTA,
B JIBa pa3a TMOBBICWJIOCH COIEPXKaHWE BOMOMPOYHBIX arperatoB, 00ECIeUMBAIOIINX
ONTUMAJTbHBIN BOJTHO-BO3MYIITHBINA PEXUM.

2. BblBI€HO TIOJOXUTEIbHOE BIMSHME OHWOryMyca Ha IIoKasaTeslu
arpoXMMUYeCKMX CBOWCTB TIOYBBI: HaOdojanach TEHACHLMWS  TTOBBIIICHUS
ryMycupoBaHHOCTU TI0uBBI Ha 0,1 %; CHMXeHUE TMAPOJUTHUYECKON KUCIOTHOCTH
1o 2,4 mr-sks/100 r; yBenuueHUe MOMIOUIEHHBIX OCHOBaHMM 10 29 mr-3kB /100 r;
MOBBIIIEHWE TIONBIKHBIX ¢opM ¢ochopa U  Kaausl, YYaCTBYIOIIMX U
CITOCOOCTBYIOIIMX YBEJIWYCHUIO TIOYBEHHON Oy(depHOCTM U TIPEenATCTBYIOIIUE
MTOCTYTJICHUIO TOKCMYECKUX BEIIECTB B PACTEHUSI.

3. ObGnanmasi criocOOHOCTBIO CBSI3BIBATH TOKCHMYECKME BEIIECTBA B IOYBE U
OpPraHUYECKUX OTXOAaX, OWOTYMYC CHMXal WX TIOCTYIUIEHWE B pacTeHUs |
co3maBal BO3MOXHOCTb  JUJISI  TOJYYEeHUs]  DKOJOTMYecKM  Oe30IacHo
CEJTbCKOXO3STCTBEHHOM TponyKumu. [Ipy BHeceHWM OMOTyMyca YMEHBIIWIOCH
comepxxaHre B II0YBe Oosee IMomBIKHBIX ¢opM TM: memu m mmHka Ha 1.8 u 5,5
MT/KT, COiep>kKaH1e 0CO00 TOKCUUHBIX META/UIOB KaAMUSI U CBUHIIA TTIOHU3WJIOCH Ha
0,1 K..0,93 Mr/Kr cOOTBETCTBEHHO.

4. TlpuMeHeHMe OGHOTYMyca CITOCOOCTBOBAJIO COXPAaHEHUIO W HWCIOJb30Ba-
HUIO €CTeCTBEHHBIX TIOITYJISIIIMIA TTOJIE3HBIX TIOYBEHHBIX OPTAaHU3MOB, TTONABJISIOIINX
WIM OTPaHUYMBAIOLIMX Pa3BUTHE BpeauTeNell 6e3 NPUMEHEHUS XUMMUYECKHMX
CPE/ICTB 3alllUThl PACTCHUI, a TaKXKe MOBBIIIAIO YCTOMYMBOCTh PACTEHUI K PSAY
rmaToreHoB. [10BBICHICh MUKPOGHOJIOTMIECKHUE TTPOLIECCHI B TIOYBE, YTO TIPUBEIIO K
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YBEJIMYEHUIO Ha TIOPSIIOK CONEPXKAaHUE a3pOOHBIX reTepoTpOdOB MO CPAaBHEHUIO C
HUCcXomHbIM ¢ 2,9 ¢ 10.6 mo 4,64 < 10,7 KOE/r. Ha mopsimok Bo3pociia YMCIeHHOCTh
mukpomuiieToB 10 2,3 + 105 KOE/r.

5. Hcnonb3oBaHue OuMorymyca, HE HMMEIOIIETO B COCTaBe CEMsSIH COPHBIX
pacTeHuit, IpeaOTBpaIlalIo qajibHelee 3acopeHue mojeit Ha 30 %, 1o cpaBHEHMIO
C BHECEHMEM HaB03a; CHUXXAJIO MOPAXEHHOCTb 03UMOI XKW TPUOHBIMU U IPYTUMU
dopmamu GoJie3Hel; B YACTHOCTH, Ha BapuaHTaX C JIOKAJbHBIM €ro MpUMEHEHUEM
MOYTM B 2 pasza, 4YTO TIO3BOJUT B TIEPCHEKTUBE WCKIIOYUTh TPUMEHEHUE
XUMUYECKUX CPENCTB 3alllMThl PACTEHUN M CO30aCT OONbBIIONH IKOHOMUYECKUN U
9KOJIOTMYeCKUi 3 PeKT.

6. Ins opMUpOBaHMS ypokasl 3epHa HanboJjiee ONTUMAILHBIM OKa3aloCh
BHECEHHE cpefHeill m03bl Guorymyca 6 T/ra oA TPEANOCEBHYIO KyJIbTHBALUIO.
YpoxaitHOCTh Mo 3TOMY arpodoHy TpeBbICKIa KOHTPOJIbHBIN BapuaHT Ha 0,39 T/ra
COOTBETCTBEHHO. OT TpenrnoceBHO 00pabOTKM CeMsSH PpacTBOPOM OMOrymyca
npubapka ypoxasi coctaBuia 0,23 T/ra.

7. TlepcHeKTUBHBIM 3HepropecypcpcoeperapiyM TEeXHOJIOTMYECKUM CIT0-
coboM OKa3zaoch JIoOKaibHOE (11eJieBoe) UCToib3oBaHue Ouorymyca. [loceB ceMsH
03UMOH pPXM C TOHMXXeHUel HopMmoit (56 %) c mobaBleHWEM CTUMYJIHPYIOLIEH
no3el Ouorymyca B ceMeHa (185 kr/ra), mo ypoxXaliHOCTHM TOYTHM HE yCTymnajia
TPaIUIIMOHHON TEXHOJIOTHUHM C MOJTHON HOPMOI1 BbiceBa ceMsiH. Mcroyib3oBaHMe Mo
03UMYI0 POXKb BBICOKMX J03 Ouorymyca (9 T/ra) okazajaoch AJisl MOJYYEHUsT YpoxKast
9KOHOMMYECKU HelleJecoo0pa3HbiM. Bbicokne HOpMBI BHeceHUs Ouorymyca
HEOOXOAUMBI ISl TIOBBILIEHUS TYMYCMPOBAaHHOCTM IIOYBBI, COXpaHEHUS* u
BOCITPOM3BO/ICTBA TIJIOAOPOIUS U O300POBIICHUSI TTOUYBbI

8. VYayumuiaoch KauyecTBO 3epHa KaK MpU BHECEHUU OMOrymyca IIOf
MPEATNIOCeBHYIO KYJIbTUBALIMIO IMOYBBI, TaK U MU JIoKasibHOM. ConepxxaHue Oeska B
03UMOI1 PXU1 OTHOCUTEIBHO KOHTPOJIsT yBeanuwmioch Ha 0,6 % (koHTpoib 10,8 %) ¢
rmosiHoM HopMoit, 1 Ha 0,9 % (koHtponb 11,2 %) nokaabHO. HakorieHue TSKeTbIX
METaJUIOB B DEMPOMYKTUBHBIX OpraHax O3MMOW pPXHU ObLIO HE3HAUYMTEJIbHO U
COOTBETCTBOBAJIO TIOJIYYEHUIO 3KOJOTMUYECKM YMCTOW CeIbCKOXO3SICTBEHHOM
MPOIYKIINAM.

9. Ilpu BHeceHMM TOJ TPEATNOCEBHYIO KYyJIbTUBAIIMIO Hauboyiee SKOHO-
MMYECKM OKYIaeMOi OoKa3ajachb HopMa Ouorymyca 3 T/ra. Jloxom Ha pyGib 3aTpar
coctaBui 3,64 py6. JlokambHOE UCIONBb30BaHME OMOTYMyca OKa3ajioch elle Ooliee
11eJ1IeCO00Pa3HBIM PecypcocOeperarouM TEXHOJOTUYECKUM CITIOCOO0OM, 10 3TOMY
BapuaHTy Oblla camasli BbICOKasi peHTa0eIbHOCTh MPOU3BONCTBA, YTO OOECTIEUMIIO
YUCTHIN g0X01 Ha pybsb 3aTpar 3,79 pyoins.
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HNPEJIOXKEHUA ITPOU3BOJACTBY

1. [Ina Ouonoruzanuu, 3KOJOTM3alMM W TonbleHus: 3Gh(eKTUBHOCTH
aIanTUBHO-JIAHAIIAMTHON CUCTeMbl 3emJielie/iisd HEeOOXOOUMMO HCMOJb30BaHUE
OpraHWYecKoro  ymoOpeHWs] -  Ouorymyca, TIOJYYeHHOTO U3  OTXOJOB
>KUBOTHOBOJICTBA IyTeM TepepaboTKU MX BEPMUKOMIIOCTUPOBAHUEM.

2. DKoHOMMYECKM Haubosee IienecooOpa3Hasi HOpMa BHECEHHUs OuMorymyca
O] TIPETIOCEBHYIO KYJIBTUBALIMIO HAa CEPOM JIECHOM TOYBE JJISI 3€PHOBBIX KYJILTYD
Ha ypoBHe 3 T/ra.

3. Cnenmyet cuyuTaTh paliMOHAJIBHBIM CIIOCOOOM JIOKAJTbHOE BHECEHHME B TTOYBY
CTUMYJIMpYIOLLIEH 103bl OWOTryMyca BMeCTe C CeMeHaMu, B YacTHOCTH, s
3epHOBBIX M3 pacuera 180-200 Kr/ra, NMpU COKpAILEHWM MOCEBHOI HOPMBbI CEMSH 0
56 %.

4- BonHblif pacTBOp OMOrymMyca peKOMEHAYeTCS B KadyeCTBe OMOJIOrMYECKOTO
3alIUTHO - CTUMYJIMPYIOLIETO TMperapaTa AjIsl MPearoceBHOM 00paboTKU CEMSIH.
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