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Beenenune. OqHoil M3 TIIaBHBIX 3a3Ja4 [PUMEHEHHsS YJIOOpEeHUH B
CeBOOOOPOTE SBJISAIOTCS BOMPOCHI COXPAHEHUS M TOBBIIIEHUS TUIOAOPOIUS
IOYBbI, O0O€CNEeYeHUs] YCIOBMM JUIsl TOJNY4YEHHMs] BBICOKOKAYE€CTBEHHOM
JKOJOTMYECKH YMCTOM NPOAYKUMU. B CBsA3M 3TUM OO0JbIIOE HAydyHOE W
IPAKTUYECKOE 3HAYEHHWE HMEET OIPEAEICHUE OTHOCHUTEIBHO ONTUMYyMa
JJIEMEHTOB IUTAaHUS B IOYBE M YCTAHOBJIEHHUE JI03bl NUTATEJBHBIX BELIECTB C
y4€TOM OCOOEHHOCTH BO3JENBIBAEMBIX KYJIBTYp B CEBOOOOpOTE IpHU
KOMIIJIEKCHOM BJIMSIHUM YJOOpEHUN U JIPYTUX arpoTeXHU4YeckoMm ¢aktopos. B
TaKOM IOAXOAE M3YyYEHHs YCIOBUH POCTAa U PA3BUTHUS PACTEHUU JUIMTEIIbHbBIE
CTaIMOHAPHBIE OTBITHI 00JIa1al0T OOJIBIIONH NHHOPMATHBHOCTHIO[2,4].

Ha ocHOBaHMM MHOTOYHMCIICHHBIX UCCIIEIOBAHUN MPOBEJCHHBIX B OIBITaX C
JUIMTEJIbHBIM ~TpUMEHeHueM yaoopenuit B Kazaxcrane u 3a pyOexxom
YCTaHOBJIEHO, YTO JUIMTEJIbHOE CUCTEMATHYECKOE TPUMEHEHUE OPTAaHUYECKUX U
MUHEpPAJbHBIX YJOOpPEHM U UX COYeTaHHE OOECIEeUMBaIOT MOBBILICHUE
HOTEHUHUANBHOIO U 3((PEKTUBHOrO IIIOAOPOIUS MOUYBBI, TEM CaMBbIM CO3AAOTCS
YCIJIOBHSI JIJIsl TIOCJIEIOBATEIBHOr0 pocTa ypoxaeB. O6a 3TH mpouecca B3auMHO
BIUSIOT OpYr Ha Jpyra. B mepBeie ronapl yaoOpeHuUs, NOBBIIAA YPOKAHHOCTD
BO3JIEIBIBAEMBIX KYJIBTYP, YBEJIWYMBAIOT KOJIMYECTBO IOKHUBHO-KOPHEBBIX
OCTAaTKOB, KOTOPBIE BMECTE C HEUCIIOJIB30BAHHBIMM OCTAaTKAMM IMTATEJIbHBIX
BELIECTB  YyJI0OpeHui B pe3yJbTare  YCHUJIEHHOM  JeATeIbHOCTH
MaKpOOpraHM3MaMH YJIYyYIIAlOT I[Uiogopoaue mnouBbl. [lpm  pnutensHOM
CUCTEMAaTUYECKOM TNPHUMEHEHUM YyAOOpPEeHMl 3a Cc4YeT HX JCUCTBUS W
HAaKOIUIEHHOTO  IMOTEHUUAJIBHOIO  IUIOJOPOAMS  IIOYBBI,  CO3AAHHOIO
IPEAIIECTBYIOIIMM BHECEHHEM YJIO0OpEHUH, MPOI0JIKAETCS POCT YPOXKAEB, UTO
BBI3bIBAET TAK)KE JAJIbHEHIIIEE YIIyUIlIeHHEe CBOMCTBA OYBHI.

HaBo3 u MuHepanbHble yn0OpeHUs, MPUMEHSEMble B SKBUBAJICHTHBIX
KOJINYECTBAX IO COJEPKAHUIO MMUTATENIbHBIX BEIIECTB, B OOJBIIMHCTBE CIIy4acB
00ecreynBaT OJAMHAKOBbIE WU OJM3KUE ypoxau. BiusHue 3Tux ynoOpeHuit



Ha COJEp>KaHUE T'yMyca OJIMHAKOBO TOJIbKO MO HAIMPaBJICHHUIO, HO PA3JIUYHO
KOJIMYECTBEHHO — HAaBO3 CHWJIbHEE TIIOBBIIIAET COAEPKAHUE TyMyca, YeMm
MUHEpaJbHble yIOOpEeHUsT 3a CYEeT OpPraHMYeCKOro BEIIEeCTBA Camoro
HaBo3a[1,3,5].

O6bexT 1 Metoabl. C 2009 no 2011 roabl ObUTM 3a70KEHBI TMOJIEBBIC
ONBITHl HAa JYrOBO-KAIITAHOBBIX IMOYBaX NPEATOPHON 30HBI AJIMATUHCKOM
obnactu. [loyBa ONBITHOrO yuacTKa JYroBO-KAaIITAHOBAs C COJEP’KaHUEM
rymyca mnaxotHoro ciost 4,38%, BajioBoe cojaepkaHue azora u ¢ocdopa
Bbicokoe 0,258 u 0,219 coorBercTBeHHO. [lo 00OecrnedeHHOCTH AOCTYIHBIMU
DJIEMEHTAMH TIMTAHUS TIOYBBI OIBITHOTO YydYacTKa - BBICOKOOOECIICUEHHBIE
a30ToM (137 mr/kr Ny, u 25 mr/kr N-NO3) 1 0OMEHHBIM KaJleM.

N3yuenue »¢p(HEeKTUBHOCTH YIOOpEHUN MMOA JIeH OPUMEHSUINCh B 4-X
MOJILHOM TUIOJIOCMEHHOM CE€BOOOOpOTE: 1-uMeHb; 2-KiieleBuHa; 3-ropumia; 4-
JIEH.

Hanoxena crnenyiomasi cxema BHECEHHUS YyAOOpEHUN MO KaXIYIO
KyJbTypy; B ToM uucie noj JieH:1. Kourpons (6e3 yaoOpenus), 2. Pacuernas
no3a N7sP70Kys 3. HaBo3 30 1/ra,4. 2 pacuernoit no3sl NPK + naBo3 151/ra, 5.
buorymyc 3 1/ra, 6. Comoma 5 1/ra

[momaap ONBITHOM NEIITHKHA 546> (3,6x15), mOBTOpPHOCTH OmBITA 3-X
KpaTHas. B onbiTe ucnonps3oBaics copt jgbHa MacauuHoro — Kapabanbikckuii 7. B
OMbITaX BJIAKHOCTh IOYBBI MOJEpKUBaiachk Ha ypoBHe 60-70-60% ot
HB npoBegenuem 2-3 mnonuBoB. B mpoiecce Bererauuu MPOBOAMINCH
ONpENIENICHUE COJEpKaHUsl DJIEMEHTOB M MX JUHAMHKA I0J ITOCEBAMH JIbHA.
Ypoxkai mpoOBOAUIICS MOJIEIISTHOYHO.

Pe3yabTaThl U 00CyKACHUS.

['ymyc [lo HammMm [gaHHBIM, B MPEATOPHBIX OPOIIAEMBIX JIYTOBO-
KaIlITAHOBBIX TMOYBax mepea 3akiaakod ombita (2008 rog) B MaxoTHOM H
MOANaXOTHOM CJIOSIX TTOYBKI COJIEpKaHUE rymyca Kojebanoch B nipeaenax 4,37 u
4,39 % cOOTBETCTBEHHO.

Conepxanue rymyca B OIPEJIEICHHOW CTENEHU NOABEPKEHA, TEM WU
WHBIM HM3MEHEHUEM B 3aBHUCHUMOCTH OT JECWCTBUS W TIOCIEIECUCTBUA CUCTEM
npuMeHeHus: yaoOpeHuid. Tak, K KOHIy NEpBOMl pOTalMHU IUIOJOCMEHHOTO
ceBooOOpoTa MOUBHl B BapuaHTe 0e3 ynoOpeHui (KOHTPOJBHBIN) COMEp KaHHE
rymyca CHA3WJIOCH B MaxoTHOM cioe Ha -0,04 %, a nognaxotHom Ha -0,02 %. B
BapUaHTE C pacyeTHbIMMU HOPMaMU MHUHEPAIBHBIX YJIOOpEHUN CoJepiKaHue
rymyca COXpaHsJIOCb Ha MCXOZHOM YypoBHe. IIpumenenne 30 T HaBo3a
(mocnenelicTBUE) MOBBIIANO cofepkanue rymyca Ha + 0,09 % B maxoTHOM ciioe
, T 0,06 % Ha MOAITaXOTHOM CJIOC ITOYBEI.

Bnusnue Ouorymyca u coJIOMbl Ha M3MEHEHHE COJEpKaHHE TyMmyca B
NepBOM poTallMd CEBOOOOpPOTa OBUIO HE CYIIECTBEHHOW M HAXOJWJIOCh Ha
YPOBHE UCXOJTHOTO COCTOSIHUSI.



3aKOHOMEPHOCTh ~ BIUSHUS  PA3NUYHBIX  BUJOB  OPraHMYECKUX U
MUHEpPAJbHBIX yIOOpEeHUI Ha M3MEHEHHUE 3alacoB I'yMyca B IIEpeBOje Ha T/Ta,
Ha KOHTpoJibHOM Bapuante B 0-40cMm ciioe 1OYBBI B Hayale pOTALUH
IJI0JJOCMEHHOr0 ceBoobopoTa Obuio 217T/ra, B KoHIE poTanuu - 216t1/ra. Ha
yA0OpEHHBIX BapHaHTaX 3TU MOKAa3aTelud B KOHLE POTalUU CEBOOOOPOTa OT
CUCTEM IIPUMEHEHUS yno0pennit Haxoaunuch oT 217,51/ra no 220,21/ra.

Takum 00pa3om, BbIIIEIPUBEACHHBIE JAHHBIE MO COACPKAHUIO TyMyca B
MIOYBE TOJT TOCEBAMH MACIMYHBIX KyJbTYp B IMEPBOM POTALMU TIIOJOCMEHHOTO
CeBOOOOPOTA MO3BOISIET OTMETUTH MOJIOKUTEIBHOE BO3JICHCTBUE OPTaHUUECKUX
ynoopenuit, B Tom uncie 30 T HaBo3a M0 CPAaBHEHUIO C IPYTMMH BapUaHTaMU

A30THBIN pexxuM VHTerpaibHbIM MoKa3zaresneM 00eCleYeHHOCTH PacTEeHUMN
a30TOM SIBJISIETCS COJIEPKAHUE MUHEPAIBbHBIX ()OPM a30Ta COCTOSIIIMI U3 CYyMMBI
a30Ta HUTPATOB 1 aMMOHHUIHOTO.

[TonoxxurenbHOE BIMSIHUE HA COJAEP>KAaHUE MHHEPAIbHOIO a30Ta B IMOYBE
OKa3bIBAJIM BIUSHUE CUCTEMBI YIOOpEHUH .

Ha ocHOBaHMM JaHHBIX, MOXXHO OTMETHUTH, YTO [0 BCEM BapHaHTaM OIIbITA
HanOoJbIIee COACPKaHUE MHHEPAIBHOTO a30Ta BBISIBIICHA B (pa3e EI0YKH JIbHA C
3aKOHOMEPHBIM CHIDKEHHEM HuX K (a3e LBEeTEeHus, 4YTo OOYyCIIOBJICHO
UCIOJIb30BAHUEM HMX PACTCHUSIMH, a TaKKe YaCTUYHBIM BBIMBIBAHHUEM HX B
oonee riybokue KopHeoOuTaeMble ciiou MouBbl. [locneqHee B CBOWO ouepelb
MOTJIO OBITh OOYCIIOBJIEHO IMOJIMBHBIM PEKUMOM IOYB.

Tax, Ha BapuaHTe C MPUMEHEHUEM DPACUYETHHIMU HOPMaMH MHUHEPaJIbHBIX
yA0OpeHuil cojep)aHue MHHEpPAJbHOTO a30Ta B a3y EI0YKM COCTaBISET
25,1mr/kr, a a3y userenus - 18,7mr/kr noussl. Ha BapuaHnTax ¢ nmpuMeHEeHHEM
OpraHUYeCcKUX YAOOpPEHHI Co/lepKaHuE MHHEPAJIbHOro a3oTa B (pa3y EI0YKH
Kojiebanock B npeaenax 16,4mr/kr u 20,2Mr/Kr mouBsl, a B ¢ase neerenus 12,7 -
17,2mr/kr mnouBbl. Ha BapuaHTe COBMECTHBIM TNPUMEHEHHMEM HaBOo3a U
pacuyeTHBIMM HOPMaMH MHUHEPAIBHBIX YIOOpPEHUI MO BEIMYWHE HAKOTUICHUS
MUHEPAJHLHOTO a30Ta B MOYBE IMOJ MOCEBAMHM JIbHA 3aHUMAET MPOMEKYTOUHOE
MOJIO’KEHUE MEXK/Ty BBIIIIEOTMEUEHHBIMHU BapUaHTaMH.

Cy1iecTBEHHOE CHUKEHUE CO/IEPKAHNE MUHEPATILHOTO a30Ta UMEJIO MECTO
Ha BapuaHTe 0€3 BHECEHUs yJI00peHui (KOHTPOJib) -12,2mr/kr B aze €104Kku U
8,2MI/KT OYBHI B (pa3e LIBETCHUSI.

Pesynbrarhl HammMx HCCIEAOBAaHUM TOKa3bIBAlOT, UYTO B YCJIOBMSX
OpOIIIaeMON JIyrOBO-KAIITAHOBOW TMOYBE MMHEPAJIbHBIM a30T B OCHOBHOM
NpeACTaBlIeH HUTpaTHbIMU Qopmamu (2/3 u Oosnee OT OOUIEro) HEXENIH
aMMOHHWHOTO.

[To BceM BapuaHTaM OmbITa COJAEpKaHME aMMOHHMMHOIO a3oTra ObUIO HE
3HAUUTENBbHO M Kosebamoch B mpexaenax 3,5-1,8MI/Kr MOYBBI U MOITOMY
YCTaHOBUTH KaKyIO-THOO 3aKOHOMEPHOCTH OT BIMSHHUSL CHCTEM YyIO0OpeHHI He
yAAJIOCh.




ConepkaHue a30Ta HUTPATOB HAa KOHTPOJHLHOM BapuaHTe B ¢a3y EI0uku
coctaBmwio 10,5mr/kr, a paze 1BeTeHrs yMEHBIITUIOCH 10 7,1 MI/KT MOYBHI.

Ha ynoOpeHHBbIX BapuaHTax COJEpKaHUE a30Ta HUTPATOB B (haze EI0UKH
Kojebanoch B mpeaenax 14,1-21,6Mr/kr mouBbl B 3aBUCUMOCTH OT CHCTEM
yA0OpeHuid, ¢ MOCTENEHHbIM CHIKeHUEM K (pa3e useteHus g0 10,9-16,1mr/kr
TIOYBBHI.

HauGonbiiee cHM)XKEHHE B ONBITAX a30Ta HUTPATOB HMMEJIO MECTO Ha
BapUaHTaX C MPUMEHEHHUEM PacYeTHBIMU HOPMAaMHU MHUHEPAIbHBIX YI00pEHUMN U
30T HaBO3a, UYTO BHUAUMO, CBS3aHO O00Jie€ HWHTEHCHUBHBIM MOTpeOICHUEM
yCBOSIEMBIMH (hOpMaMH a30Ta U3 MIOYBHI HA CO3/IaHHUE YPOXKas

NHTEHCUBHOCTh CHIDKEHHS a30Ta HHUTPATHOTO B H3BECTHOM Mepe
KOPPETUPYETCA C YPOBHEM MOTJIOMICHUS TUTATEIbHBIX 3JIEMEHTOB U BEIMYMHOM
IPOIYKLIHOHHBIX ITPOLIECCOB.

Takum 00pa3om, CE30HHOCTh TUHAMUKH COJIEPKaHUSI HUTPATHOTO a30Ta B
MOYBE I10]] TOCEBOM JIbHA MOABEPKEHBI 0011IEH 3aKOHOMEPHOCTBIO, TIPU KOTOPOid
MaKCHUMaJIbHOE€ HMX KOJMYECTBO BBISIBISIETCS B MOJIOJJOM POCTE€ PACTEHUM, a
MUHUMAJIHOE - BO BPEMS MHTEHCUBHOCTH POCTa U Pa3BUTHUS PACTEHUN B LEJIOM
1 GOPMHUPOBAHUU YPOKAWHOCTH B YaCTHOCTH.

dochopubiii  pexkum HMcrounukoMm — HemocpeAcTBeHHOTo  (ocdopHoro
NUTAHUSl PAcTeHUIl SBISIOTCS, TJaBHBIM 00pa3oM, MUHepalibHble (ocdartsl,
KOTOpbIE O00pa3yroTCs B pe3yJbTaTe pacCUICIUIEHHs TPYIHOPACTBOPUMBIX
MUHEPAIbHBIX €r0 COCAMHEHUH W MUHEpaIU3allid OpraHudeckux Gopm
dbocdopa B nouse.

B ombiTax B cpeaHem 3a 3 roja cojaepikaHue moaBuxkHOTO (ocdopa B
NEPBOM POTALMU TIOJJOCMEHHOTO MACIUYHOTO CEBOOOOPOTA MO MOCEBOM JIbHA
MaCJIMYHOTO Kosiebanoch B mpeaenax oT 18 mr/kr mo 27 mr/kr B a3y E104Kku
12,4-20Mmr/kr B a3y HBETSHHUS .

B onbiTax B (paze €n104KM O MOCEBOM JIbHA COEPKAIOCH 16 MI/KI MOYBBI
NOJIBM>KHBIX (pOC(aTOB HA KOHTPOJIBHOM BapUaHTE.

Bce ynoOpennble BapuaHThl CHOCOOCTBOBAIM IOBBIIIEHUIO COJIEPIKaHUS
dbocdaToB B MoyBe MOJ MOCEBOM JIbHA B 3BEHE IUIOJJOCMEHHOTO MACIMYHOTO
ceBooOoporta. MckitoueHrne cocTaBuiIo JUIIb BApUAHT C BHECEHUEM 5 T COJIOMBI,
/i€ B MIEPBBIN 'O MOCIEIECHCTBHSI COAEPKAHUE MMOJBUKHBIX (OCPATOB B MTOYBE
HAXOJUJIOCh Ha YPOBHE KOHTPOJIBHOTO BapHaHTa, a HA BTOPOW M TPETHM TOJbI
NoCJIeIEHCTBUSL  HAOIOIANIOCh TIOJIOKUTENBHOE €€ JICMCTBHE Ha YCJIOBHE
dbochopHOro NMUTAHUS.

W3 wu3ydeHHBIX cHCTeM YyJOOOpeHHWid HauOoNblIeMy HAKOIUICHHUIO
NOJBIKHBIX (ochaToB B HadaimbHble (a3bl pocTa HW Pa3BUTUS JIbHA
0o0ecreynBalOT BapuUaHThl C pacyeTHeIMH HOopMmamu N;sP;Kys, a  Tawoke
COBMECTHOE MPUMEHEHHE TTOJIOBUHBI HOpMBI HaBo3a (15 T) ¢ %2 OoT 103bI pacdyeTHOM
Hopmoii NPK. B Toxe BpeMsi Ha BapuaHTax C MPUMEHEHHEM HaBo3a, OMorymyca u




COJIOMBI COJIEp’KaHUe TIOABIKHOTO (ochopa B MOUBAX MO MOCEBOM JIbHA B HAYase
BereTaly ObUTM HECKOJIBKO HM)KE B CPABHEHUH BBIIICOTMEUEHHBIMU BapUAHTAMH.

Bapuant ¢ BHeceHueM Ouorymyca MO KOJUYECTBY HAKOIUICHHUIO
NOJIBMXKHOTO (ochopa B NEPBBIM T'0J 3aHMMAET MPOMEKYTOUYHOE MOJIOKEHHUE
Mexnay Bapuantamu 30 T HaBo3a u ST cojsoMbl. Ha ocHOBaHum
BBIIIIECOTMEUEHHOTO MOXHO II0JIaraTh, 4YTO BapUaHThl C IPUMEHEHHEM
MUHEpAIbHBIX yAOOpPEHH Kak B OTACJIBHOCTH, TaK M COBMECTHO C
OpraHu4eckuMu yaoOpeHusiMu B 1 ropa mocieaeicTBusi oOecreueHHbl Oosee
JAy4ure ycioBus (ocOpHOro MUTaHUs, HEKEIU BAPUAHTHI C OPraHUYECKUMHU
yI0OpEHHUSIMU.

bonee monoxuTenbHOE BIMSHUE HAaBO3a, OMOTyMyca M COJIOMbl HAaYMHAET
IIPOSIBJIATHCS JIMIIL TOJIBKO HAa BTOPOM U TPETUM I'OJIbI ITOCIEIEUCTBUS.

XapakTepHbIM JJI1 BCEX BApPHAHTOB OIbITA SBISETCS YMEHBLIECHUE
cozepxkaHue moJBIKHOTO (hochopa ot ha3sl Enoukn K dasze MBETCHUS.

B cpeanem 3a 3 roma copepkaHue MOABMKHBIX (ochaToB MO MOCEBOM
JbHA Ha KOHTPOJILHOM BapHaHTE YMEHbIIAIUCH OT 16 mMr/kr 10 10 MI/Kr moYBHI,
B TO’KE BpEMsI KaK Ha BapUaHTaX C MUHEPAJIBbHON cucTeMoi oT 26 mr/kr g0 19
MI/kr mouBbl. [lo oOpraHuyeckuM cHUCTEeMaM MPUMEHEHUS yI0OpeHui
colepkaHue TMOABMKHBIX (ocdaroB B 3aBUCHMOCTH OT BapuaHTa OIbITa
HaxXOJWIOCh B npenenax 13-16 Mr/Kr moyBsl.

WMHTEHCUBHOCTh CHMKEHHSI MOJBMXKHBIX (poc(haToB IMOJ MOCEBaM JIbHA B
JYTrOBO-KalITAHOBOM II0YBE€ B M3BECTHOM MEpE CBSA3aHO C NOTPEOJICHHEM
pacTeHUsIMHU, a TaKXke MporeccaMu peTrporpaganuu  ¢ochopa BHECEHHBIX
ya0OpeHuUi.

Ha ocHOBaHMM JaHHBIX, MOYKHO TaKX€ KOHCTATUPOBATH, YTO U3 U3YUECHHBIX
CUCTEM YAO0OpEHUN COXPAHEHHIO HCXOJHOTO YPOBHS COJIEP)KaHUS MOJBHKHOTO
dbocdopa B mouyBe okazpiBaeT 0o0Jiee MOJOKUTETLHOE BHECEHHE MUHEPAIbHBIX U
OpraHOMHUHEPAJIbHBIX CUCTEMbI, HEXKEJI OPraHUYECKHUE.

Kanuitnpiii pexxum OOMEHHBIN KaJIMil SIBJISIETCSI OCHOBHBIM HCTOYHUKOM
IIUTAaHUsl PACTEHMI, TaK KaK BOJOPACTBOPUMOIrO KalMs B IOYBAX COIAEPIKHUTCS
oueHb Mano. [lomonHeHue 3amacoB OOMEHHOTO Kajusi MPOUCXOIUT 3a CYUET
NOCTENIEHHOTO  BOCCTAHOBJIEHUS  paBHOBECHS  MEXIy OOMEHHBIM M
(uKCHUpOBaHHBIM (hOpMaMH, KOTOPBIE CMEIIAIOTCS IOJ BIMSHUEM DPACTEHHIA.
OTO NPUBOAMT K TOMY, YTO IPHU JJINTEIBHOM BBIPAIIMBAHUM PACTEHHU C
BBICOKOU MPOJYKTUBHOCTBIO, B ITOYBE MPOUCXOTUT CHIKEHHE HEOOMEHHBIX €ro
dbopwm.

JIEH MaciW4HBIM B HalIeM CEBOOOOPOTE OTHOCHUTCS K «KAJIUETOOMMBIM
pacteHusiM». OH BBIHOCHT OY€Hb MHOTO Kanus. C pocToM yposkas BBIHOC €r0
YBEIMYMUBACTCS. DTH MPOIECCHl OMPEEICHHBIM 00pa30M OKa3bIBAIOT BIIMSIHHUE
Ha oOl1L1ee cojiepkaHrue OOMEHHOTO Kalus, a TAKKe Ha €ro CE30HHYI0 JUHAMUKY .

Conmepxanne OOMEHHOTO Kajusi B 3aBUCHMOCTH OT KYyJIbTypbl — JIEH U
HOTOJIHBIX YCJIIOBUM HE TaKk M3MEHYMB KaK MOJABMXHBIA (pochop u 0coOEHHO




HUTpaTel. Tak He MeHee NPO(UIBPHOE HW3MEHEHHWE HX COXpaHsSeT OO0
3aKOHOMEPHOCTb, T.€. 0OJbIIe BCEro OOMEHHOTO Kalusi COJEPKUTCA B
MaXOTHOM CJIO€, T/I€ UAYT Haubojee HHTEeHCUBHEE OOMEHHBIE MTPOLIECCH MEXKTY
pacTeHHsIMU UM  TOYBEHHO-TOIJIOTUTENIbHBIM  KOMIUIEKCOM. B ombiTax
HauOOJpIIEE KOJIMYECTBO OOMEHHOIO Kajlug B IOYBAaX I10J] IOCEBOM JIbHA
MAacCJIMYHOTO B IUIOJIOCMEHHOM CEBOOOOpPOTE MPHUXOIAUTCS Ha HadadbHBIC
NEPHUOJIbl UHTEHCUBHOTO POCTa M Pa3BUTHUS BO3JEIbIBAEMON KylbTypoi (¢asa
€JI0YKH), a 10 T0JIaM — Ha MEPBbIC TOJbI JSUCTBUS U MOCIEACHCTBUS YIO0OPEHUH.

B nmnopocMeHHOM ceBOOOOPOTE ¢ MACIUYHBIMU KYJIbTypaMH Ha JIYroBO -
KAIITAHOBOM TMOYBE I10J] MOCEBaMH JIbHA MACJIMYHOTO B TOJ JACHCTBUS H
MOCJIEIEHCTBUSI MUHEPAJIbHBIX UM OPraHUYECKUX YIOOpPEHUH COJEpKalUCh OT
332 no 351 Mr/kr nmo4Bsl OOMEHHOTO Kallis, a Ha KOHTPOJIbHOM BapuaHTe 328
MTI/KT [TOYBBI.

[Io paHHBIM HAIMX UCCIEAOBAHUIM HA BapHaHTaX C M[PUMEHEHUEM
OpraHnyecKux yaoopenuit (HaBo3, 30 T/ra, 6uorymyc, 3 T/ra, cojoma, 5 T/ra)
cojiepkanre oOmeHHoro kaiusi B mepBbid (2009) u BTopoit (2010) romsi
MOCJIEeICCTBUS ObLUIA BHICOKUMHU IO CPABHEHUIO C BApUAHTAMU MUHEPAIbHBIX U
OpraHOMUHEpAJIbHBIMU cucTeMamMu. Ha TpeTuii rox mociaeaeucTBUs COAEPKaHNUE
OOMEHHOT0 KaJlHsl 1O OPraHMYEeCKUM CHUCTEMaM YIOOpEHUM CyIIEeCTBEHHO
CHUXKAETCS, a Ha BapuaHTaX C MHUHEPAIbHBIM U OPraHOMUHEPAILHBIM
CHUCTEMaMU MOJICP>KUBACTCS HA YPOBHE MEPBBIX ABYX JIET.

B menom mo ombiTy coaepkaHue OOMEHHOTO Kajusi CYIIECTBEHHO
CHMXKaeTcs K (pase LBETEeHWsS 3a CYET pacxojla MX Ha CO3JaHUE ypoxKas |
nepexoaa OOMEHHBIX B HEOOMEHHBIE (POPMBI.

YpoBenb oOMeHHOro kamusi (B cpeaHeM 3a 3 T0jJa) CYHIECTBEHHO
CHUKAETCS HAa KOHTPOJIBHOM BapuaHTe, yMEHbIasACh 10 290 mr/kr npoTtus 325
MI/KI TIOYBbl B HadalbHble (pa3bl pocTa pa3BUTHS JbHA. B Bapuantax c
MUHEPAJIbHBIMU W OpPraHOMHUHEPAJIbHBIMU CHUCTEMaMu yAoOpeHuil B (daze
UBETCHUSI cojepkanuch 325 1 323 MI/Kr MOYBBI, a HA BapuUaHTaX C HABO30M,
ouorymycom u cosioMbl- 319, 330 u 32 1Mr/KT MOYBBI, COOTBETCTBEHHO.

Takum oOpa3om, ciaeayeT OTMETUTh, YTO HA KAIMUHBIA peKUM MOYB Oosee
NOJIOKUTENIbHOE ~ JieiicTBe (B oTinuMe oOT  (GochaTHOr0) OKa3bIBAET
OpraHUYECKUEe U OPraHOMHUHEPAIbHBIE CUCTEMbI HEXKEIN MUHEPAJIbHBIE.

[To conepkanno OOMEHHOTO Kajusi, TIOYBBI OMBITHOTO YYaCTKa OTHOCSTCS
K TpyMIe CPeIHe00ECIICUEHHBIX, TEM HE MEHEE BO3JICIbIBAHUE B 3TUX YCIOBHIX
KaJIMETIO0MBbIE KYJbTYpbl, Kak JEH, TpeOyeT HeoOXOAMMOCTh BHECEHHE
KAIMMHBIX yA00OPEHU B COCTaBE KaK OPraHMYE€CKUX U MUHEPAIbHbIX.
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