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6ecne4yeHHOCTb MOYBbI OOMEHHBIM MarHuem Hapsify ¢
pH, cogepxxaHuem rymyca, P,0Os 1 K,O 0THeceHa K KOM-
NNeKcy arpoxXMMUYECKUX ee CBOWCTB, C KOTOPbIMU CBS-
3aHa YpPOXKaHOCTb CeNIbCKOXO3AMCTBEHHbIX KYMbTYp, KayecTBO
nosly4Yaemoii CenbCKOXO03AMCTBEHHOM MPOAYKLMN 1 3th(heKTUBHOE
MCNOMb30BaHME APYrMX arpoXMMNYecKnx cpeacTs [1-3].
®uU3K0N0rnYecKas posib MarHus B XXU3HEAEATEIlbHOCTM pacTe-
HWIA XOpOLLO M3yyeHa. HO MHOrme BOMpOCHI MPaKTUYECKOro pe-
LWeHNs Npo6niemMbl, KacatoLmecs YydlleHWsi MarHUMeBoro nvTa-
HWS pacTeHWid, HeJOCTaTOYHO pa3paboTaHbl. MarHu Bcerfa
YLENANnoch 3HaUNTENIbHO MEHbLLIE BHUMaHWS, YeM a3oTy, doctopy
n Kanmio. B nepBoit NonosrHe NpOLUNOro CTONETUS CUMTANOCh,
4TO GOMBLUMHCTBO MOYB COAEPXUT AOCTATOYHOE KOMMYECTBO 3TO-
ro aneMeHTa. BbICOKass MOABWMXHOCTb MarHvs B MoyBe, Moasep-
YKEHHOCTb 3/IEMEHTa 3HAYUTENbHOW HUCXOAALLE MUrpauum, 3a-
METHBI BbIHOC YpOXKaeM, ciabas ero BO306HOB/IIEMOCTb 3a CUET
Ba/IOBbIX 3aMacoB, 0COGEHHO B MecYaHbIX MOYBax, MPUBOAUT CO
BPEMEHEM K BO3HMKHOBEHMKO ero feduuuta. CpegHerofosoe
CHWKEHVe MarHMs B NMoYBax 3a CYeT BbIHOCA YPOXKaeM U BbIMbIBa-
HWA B HWKHWE TOPU30HTbI COCTaBNAeT 0kono 1 mr/100 r noyskl,
4TO J&Xe Npu ONTUMANbHOM COZEPXKaHUW B NMaxOTHOM C/oe MO-
XET BbI3BaTb yepe3 6-8 NIET CHMXKEHUEe ero B Nerkux noysax fo
KPUTUYECKOTO YPOBHSA. Ha Takmx moyBax He TOMbKO HE BO3MOXHO
nony4aTb BbICOKME YpOXKan, HO B HEKOTOpbIe rodbl HabnoaaeTcs
YacTUYHas UM NonHas rnéenb nocesos [4-5].

JNeH-gonryHewy, oTHOCUTCA K Ky/lbTypaMm, YyBCTBUTENbHBIM K
HafMynI0 B MOYBE JOCTYMHOIO MarHus, 0COGEHHO Ha (DOHe u3-
BeCTkoBaHMA. Ho cBegeHus 06 adheKTUBHOCTH [6], ONTUMANbHbIX
[03ax 1 (hopmax marHuincogepxawimx yao6peHnii npy BblpalLm-
BaHWM NbHA-JONTYHLA, 0 APYrMX Cnocobax ynyulleHus MarHue-
BOrO pPeXumMa MoyBbl, B TOM YMC/e 3a CYET CPeAcTB, NpUMeHse-
MbIX B CEBOOOGOPOTE CO JILHOM, OYEHb OFPaHNYEHbI.

Mo [aHHbIM CTauMOHApPHOTrO OnMbITa, CHUAepauus [epHOBO-
NoA30/UCTOW CPeAHECYT/IMHUCTON NOYBLI B MapoBOM Mofe 3efe-
HO Maccoil ropumupbl 6enoii B NOCnefeiiCTBUM Ha LLUECTON rof
CHU3WMA NOZO NIbHOM CofepXaHve 06MEHHOT0 MarHus B noyse ¢
2,12 o 1,48 mr-3ke/100r no OTHOLLEHMIO K KOHTpOsto (6e3 cupe-
pauuu). 310 06YCNOBNEHO YBENMYEHWEM NOTEPb 3TOFO 3MlEMEHTa
B YCNOBWAX NOLKUCNEHUSA MOYBbI B cpegHeM Ha 0,4 en. pHyc) v3-
3a 06pa3oBaHMA OpPraHNMYeckuMx KWUC/IOT B MPOLIECCE PasNOXeHUs
Macchbl cuaepara.

B [pyrom cTauvoHapHOM OnbiTe MOBbILleHNe pHycy AEPHOBO-
NoA30MCTOW NErkocyrMHNCTON noyBbl ¢ 4,9 fo 5,5 6narogaps
NPYMEHEHMIO ONTUMASbHOM [03bl U3BECTU B TeUeHWe Tpex poTa-
LWiA CemMmnonbHOro JIbHAHOTO CceBo06OopoTa 06ecrnevnno yesenu-
YeHVe COfepXKaHWsi MarHus B pacTeHusX fbHa-gonryHua (asa
«€/104Ka») B CpefHeM Mo AByM nossm ¢ 2,49 go 3,05 r/kr [7].

V3yyeHne B3aMMOAECTBMA 3MEMEHTOB B CUCTEME MOYBa-
pacTeHVe NOKa3ano Ha/nyMe YCTOWYMBOIO aHTarOHWUCTUYECKOro
[eNCTBMA Kanus Ha MOCTYN/IEHNE B pacTeHMs fibHa MarHus. Auc-
KPUMMHALMS MarHus KanbLyem Habofanacs vilb Npy BbICOKON
KOHLIEHTpaLmm KasibLima B pacTeHusx nbHa (6onee 15 r/kr B hasy
«EI0YKaY).
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B 2002-2005 rr. B MoneBbIX OMNbITaX Mbl NPOBepUAn 3ghdek-
TUBHOCTb MPUMEHEHUSA NOJ, NeH-LONTYHeL, MarHus B fosax 15 u
30 kr a.B./ra (25 n 50 kr MgO /ra). B ogHOM 13 BapnMaHTOB Mar-
HWIA BHOCW/IN B COCTaBE Ka/insl X/I0PUCTOrO 3neKTponnTHoro (Ka),
B ABYX APYrnX — B POPMe MarHusi CePHOKMC/IOro COBMECTHO C
Kanvem xnopuctbim (Kx), BHocuBLMMCS B f03e Kgg. Kanuii xno-
PUCTbLIA 3NEKTPOMUTHBIA (3NEKTPONNT) codepxkasl, Kpome 38%
Kasms, no 8% MgO u Na,O. NMpw Takoii fo3e Kams ¢ 3N1eKTPoIn-
TOM BHeceHbl Mg 13,4 kr/ra (22 kr MgO/ra) n Na 17 kr/ra (29 kr
Na,O /ra). MarHuii B aToM yfo6peHnn npefcTaBneH B hopme
MgCl,,

OnbIT NPOBOAWUAN Ha [iePHOBO-MNOA30/NCTON NEerKoCyrINHN-
cToi nouse: pHyc1 — 4,7-5,0, cogepxaHue (no KupcaHosy) P,Os —
138-280, K,0 — 64-124 wmr/kr, obmeHHoro Mg (1H KCI) - 0,88-
1,25 mr-ake/100 r nousbl.

OTHOCUTENBHO 6NaronpuUATHLIE arpOMETEOPONIOTNYECKME YC-
JIOBMA ANA POCTa M Pa3BUTKA fibHA CNOXMANUCH TOJbKO B 2003 T., 1
YPOXaliHOCTb COMOMbI /ibHa 6blna Bbicokoi (50-60 w/ra). B oc-
TaNbHble TPY roJa PoCT /lbHA B BbICOTY W HAKOM/EHWE MaCChl pac-
TEHW 3aTOpMaXmnBaIMCb MB0 n3-3a 3acyxu (2002 r.), 6o n3-3a
06unmna ocagkos (2004 v 2005 rr.). Ha apyrux KynbTypax 6110
3ameyeHo [8], 4To NOTPeBHOCTL PACTEHWIA B MarHUM YMEHbLLUAET-
A Npw 3amef/ieHnn Temna pocTa U pasBUTUS PacTeHWiA B YCI0BU-
AX HU3KMX TemnepaTyp Uan NOHWKEHHO BNaXHOCTY MOYBbI.

Ha [epHOBO-MOA30MCTON NErkocyr/IMHUCTON MoYBe, COAep-
»KaBLlein 06MeHHOro marHmsa 1,15-1,25 mr-3ke/100 r, ans nbHa-
[JonryHua 6blna goctatovHa fosa MarHus 15 kr 4.8. /ra. Mpu ya-
BoeHUW ee 03bl B 2003 1 2004 rr. CHWKANICA BbIXOL L/IMHHOIO
BO/IOKHa. ArpOHOMMYECKUIA 3MEKT NPUMEHEHNS MarHWs B [03e
15 kr p.B./ra (Tabn.1) B 3TV rofbl NPOSBUACA He B YBEMMYEHUM
MacCbl CONIOMbI /IbHa, @ B MOBbILLIEHUM BbIXOAA A/IMHHOIO BONOKHA
Ha 4,0-4,3% (abcontoTHbIX) W, KaK CMeAcTBMe, ero YpoXKainHocTm
Ha 0,8-2,3 u/ra (11-20%) npu O4HOBPEMEHHOM Y/yYLLIeHUN Kaue-
CTBa 4ecaHoro BojokHa (Ta6s1.2).

Mpu cofepXXaHun B LepHOBO-MOA30/IMCTON NIErKOCYT IMHUCTON
nouse 06mMeHHOro marHma 1,25 mr-ake/100 r (2005 r.) npumMeHe-
HVe MarHus Nog NeH-JoNryHeL, npy 3aMea/ieHHOM ero pocTe 1s-3a
U36bITOYHOIO YBNAXHEHNS MOYBbI 0Ka3a0Ch HEI((PEKTUBHbIM.

[na yBennyeHns ypoxaiHOCTW /IbHOBOSIOKHA MPUMEHEHME
MarHusi CEpHOKMCNOro B CMECU C X/IOPUCTLIM KasIuemM UMEo npe-
UMYLLLECTBO Mepes 3/1eKTponmToM. [pu BECEHHEM CPOKe npume-
HeHWA Moc/efjHero, BO3MOXHO, CKa3aocb OTpuLUaTesibHoOe Bus-
HVe Ha NleH X/1o0pa, KOTOPOro C 3MeKTPOIMTOM BHOCWIIOCH BABOE
60/blUe, YeM C XIOPUCTBIM KanmeM. PacTeHus nbHa npu yaobpe-
HWW 3M1eKTPONUTOM B Hauanie Beretaumy OT/IMYaIUCh HECKOMbKO
6051ee 3aMefi/IEHHbIM POCTOM B BbICOTY M MEHbLUEN 06NNCTBEHHO-
CTbHO MO CPaBHEHWIO C PACTEHMAMW, NONYYaBLUMMU MarHuin cep-
HOKuCAbIiA. B 2003 r. 3T0 cNoco6CTBOBaNO 6O/bLUENA YCTOUMBO-
CTU PacTEHWI K NOMIEraHuio N YBENIMYEHWIO YPOXANHOCTY CeMSH
Ha 0,7 u/ra (12%). 3ameHa Kanus X/JIOPUCTOrO Ha 3MeKTPOMT
obecrieunna npubaBKy ypoxaiHocTu cemsH B 0,5 u/ra (13%)
TaKke B 3acywwnmsom 2002 r. 6narogapst NOBbILEHWIO BOAOYAEP-
XKMBAOLLIE CMOCOBHOCTW pacTeHWid NbHA M NyYlIEMY Pa3BUTUIO
€ro KOpHeBOi CUCTEMBI.
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1. BAvsiHVe MarHuncofepXXaLlmx yaobpeHnii Ha ypoXkanHoCcTb

9NIEKTPO/INT, B COCTaBE KOTOPOro, KpOMe Kanus, coaepxxatcs mar-

JIbHOMPOAYKLMM . HUIA 1 HaTpWIA.
YpoxaiHocTb, | BbIxog BOMOK- :;%?:i%’_
o u/ra Ha. % 2.Ka4ecTBo YecaHoro Bo/IOKHa Npu UCMosib30BaHNN PasHbIX
e BapuaHT ’ JI0KHa, L/ra [06PEHMI
eono- | wan | scero | AMMH- | BCE- | UMK Pa3pbliB- OTHocK-A
Mbl HOro | ro | Horo BapnaHT Hasi MbKocTb, | MeTpuue- pasp-as
NP-thoH (P) 49,6 49 305 234 151 116 p Harpyska, MM CKUiA HoMep | Harpyska,
D+Kx90 55,6 6,0 27,0 20,8 150 116 naH cH/Tekc
2 ©+K390 54,5 6,7 331 236 180 129 NP-thoH (P) 12,8 67 301 15,3
5 ©+Kx90+Mg15 55,3 5,6 32,2 251 178 139 d+Kx90 11,3 70 326 15,6
®+Kx90+Mg30 60,0 56 333 237 200 142 ®+K390 131 73 336 16.4
HCPos 60 08 O+Kx90+Mgl5 15,7 73 340 17,0
NP-hoH (P) 34,8 6,1 28,9 219 100 7,6 NP—(hoH (®) 15,7 74 427 18,3
= d+Ka90 35,9 7,0 28,4 225 102 81 ' '
= ! ! ! ! ! ! P+K390 13,3 79 459 18,6
1| ®+Kx90 +Mgl5 34,9 6,9 286 252 100 88 ) +Kx903Mgls 155 74 465 187
D+Kx90 +Mg30 35,4 6,7 28,3 219 101 78 ! !
HCPgs Fp<FT 0,5
NP-thoH () 298 39 236 193 70 58 Jwreparypa
®+Kx90 36’1 4’9 26’5 18’5 9’6 6’7 1.KynakoBckast T.H., Borgesnd V.M. O Moaenn Nnofopoaus LepHOBO-
BN +K390 36’5 5’3 26’0 18’7 9’5 6’8 nogsonucTbiX nous Benopycckoit CCP // Mogenu Nofopoaus MoyB W
o ) ’ [ ] [ )
S MeTOfbl UX paspaGoTKM (Hay4Hble Tpyabl [MOYBEHHOrO WHCTUTYTA WM.
N g:xgg:mg%g g?g gz gig igz gg gz B.B. Jokyuaesa). M., 1982.C.25-35. 2.MMpokowes B.B., Heyrogosa O.B.,
I?ICPos 6 2 1’0 ’ ' ' ' CwmupHos HO.A., F'ocypapesa 3.. MarHuesble ya06peHns B UHTEHCVBHOM

Vcnonb3oBaHne  3N1EKTPONNTa  CMOCOGCTBOBANO  CHUXKEHMIO
pa3BUTKS Ha BCXOfax JibHa NMpW XOMOLHOM NOrofe aHTpakHo3a C
52 po 38%, HECKONbKO MOBbIWANO K YOOpKe 60 [OMK HOp-
MaJIbHO PasBUTbIX PACTEHWI, GO COXPAHHOCTb PacTEHWIA.

Takum 06pa3om, Npu COAepXaHWM B AePHOBO-NOA30/MCTON
NErkoCyr/IMHUCTO Mo4Be 06MEHHOrO MarHus B npegenax 0,88-
1,15 mr-3ks/100 r npuMeHeHVe MarHWs CepHOKMcNoro B fose 15
Kr a.8./ra (25 kr MgO/ra) cnoco6¢TBOBa/10 MOBLILLIEHWHO BbIXOAA
L/IMHHOTO BOJIOKHA, ero YPOXaliHOCTU B cpegHeM Ha 16%, npou-
HOCTW YecaHOro BOMOKHA Ha 3,1 gaH. [ns yBenMuyeHUs ypoxkaii-
HOCTW ceMsiH 6bina LienecoobpasHa 3aMeHa Kasmsi XI0pucToro Ha
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