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BHECEHWE KOMIMOCTOB MPW BO3AE/1bIBAH APOBOW MLLEHULbI
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CBSA3M C PE3KUM CHWKEHMEM O6ECneYeHHOCTU MOCEeBOB

MWUHEPa/IbHBIMU Y0OPEHMAMU B X03A/ACTBaX CYLLECTBEH-

HO BO3pacTaeT posfib U 3HaYeHWe OpraHuyYeckux ynobpe-
HWIA, NPOM3BOAMMbIX HA MECTax TpaguLMOHHbIMK (HaBO3, cuaepa-
Tbl, KOMMOCTbI C Y4acTMeM Ha3BaHHbIX, a Takke Topto., (hocto-
PUTHOW MYKM, N3BECTKOBbIX MaTEPUANOB 1 APYrMX KOMMOHEHTOB)
N HeTpaguuMoHHbIMK (canponenn, OCB n gpyrue oTXoAbl pas-
NINYHBIX NPOW3BOLCTB B YACTOM BUE U B BUAE KOMNOCTOB C ApYy-
MMM KOMNOHeHTaMu) MeTofamMu. SeKTUBHOCTb KOMMOCTOB C
TPagULUMOHHLIMM KOMMOHEHTaMU B 06Llem u3secTHa [1, 2], a
KOMMOCTbI C HETPaAWULMOHHBIMWA KOMMOHEHTaMW U3Yy4YeHbl Heaoc-
TaTOUHO.

Llenb gaHHONM paboTbl - M3ydeHne 3hheKTUBHOCTM BO3pac-
TaloLWMX 403 KOMMOCTOB C TpaguLMOHHbIMK (TOpg + HaBo3) U
HeTpaguLMoHHbIMK (OCB + onuaKun) KOMMOHEHTaMMU.

YcnoBua U MeToAbl UCCNeaoBaHWiA. MoneBoi OMNbIT NPOBO-
anmm B 2000-2002 rr. B TOO «Pycb» LLleKCHUHCKOro p-Ha Boso-
roAckoi 065. Ha JepHOBO-MOA30MCTON NErKOCYrIMHUCTO NoYBe
B 3-KpaTHO MOBTOPHOCTW C CUCTEMATUYECKUM Pa3MELLEHUEM
AensHok. O6Las nnowwads AensHku — 700 M2, YUYETHasA — He Me-
Hee 540 M2 ATrpoXvMmnYeckme nokasaTenn noysbl OMbITHOIO y4a-
CTKa XapaKTepn3oBaChb cnabokumcoi peakumeii cpegbl (pH 5,3),
BbICOKVMM COAepXXaHnem nogsukHoro docgopa (192 mr/kr) un
MOBbILLEHHbIM COfepXXaHneM 06MeHHOro Kanmsa (137 Mr/kr).

Cxema onbITa BK/OYana 5 BapraHToB: 1) KOHTposb (63 yno6-
peHwuid); 2) komnoct (OCB + onunku), 30 T/ra; 3) komnoct (OCB
+ onunku), 60 T/ra; 4) KomnocT (Topdh + Hago3), 30 T/ra; 5) KoM-
nocr (Topg + HaBo3), 60 T/ra.

KommnocT 13 OCB 1 Onu/oK XapakTepy30BasiCs COAepXaHnem
obLero asoTa — 1,16%, obwero gocdopa — 0,74%, obLero kanms
— 0,52%. CopepxxaHue BasioBbIX OPM THKENbIX MeTannos (TM)
N MbilWbsAKa B HEM COCTaBMANo: CBUHUA — 19,4 Mr/kr, pTyTn —
meHbLLe 0,5, kagmusa — 0,78, Hukensa — 14,9, xpoma+3 — 20,5, map-
raHua — 367, umMHka — 332, meau — 38,0, ko6anbTa — 6,6 1 MblLLb-
AKa — 1,45 Mr/Kr cyxoro BeLLecTBa.

CogepxxaHue o6Lmx (opm a3oTa, hocgopa U Kaims B Topdo-
HaBO3HOM KOMIMOCTe COCTaB/sM0, COOTBETCTBEHHO, 1,57%, 0,48 n
0,72%. CopepxaHue BanosbIX GopMm TM ¥ MbIlbAKA B JaHHOM
KOMMOCTe COCTaB/AN0: CBUHLUA — 5,6 Mr/Kr, pTyTy — MeHbLue 0,5,
Kagmusi — 0,76, HUKens — 8,5, xpoma™ — 8,4, mapraHua — 175,
UMHKa — 64,8, megn — 19,0, kobanbTa — 2,4 1 Mbiwbska — 1,02
MI/KI B CyXOM BELLECTBeE.

KomnocTbl BHOCcuNM arperatom MT3-82 ¢ POY-6 nog 3s16ne-
BYI0 Bcnawky B 1999 r. Komnoct u3 cmecu OCB 1 onuokK roTto-
BN B COOTHOLWeEHMK 1 : 0,3 TpaHLUeliHbIM CNOCcO60M, KOTOpbIN
npegycMarpusan cMewusaHe OCB ¢ onuikamn B U/I0BbIX Kap-
Tax ¥ BbIBO3KY Ha NNOLIaAKY KOMNOCTUPOBaHWA [/ [O3peBaHus.
B 2000-2001 rr. HabnoAeHWs MPOBOAWMAM Ha MLUEHMLE copTa
Pyco. ArpoTexHuKa B OnbITe - 0OLLEeNPUHATAN AN X03a1CTBa.

MoyBeHHbIE 1 pacTuTe/bHbIe 06pasLibl 0T6Mpann B Tpexkpar-
HO/ MOBTOPHOCTW. XMMWUYECKME aHaIM3bl KOMMOCTOB, MOYBbI 1
NPOAYKLUMN NPOBOAWAM CTaHAAPTHbIMW MEeTO4aMK, MPUHATLIMM
Ana arpoxumcnybbl no FOCTaM ¥ METOAMYECKUM YKa3aHWSIM
[4]. YpoxaliHble faHHble 06paboTaHbl METOLOM AMCMEPCUOHHOIO
aHanu3a no focnexosy [3].

MorogHble ycnosus 2000-2001 rr. 6bim 61aronpusTHbIMA 4115
pocTa 1 pasBWTUs pacTeHWUId MLUEHWLbI IPOBO W YCBOEHWS MU
3/IEMEHTOB NWUTaHWA 13 YA06pEeHNI 1 MOYBbI.

PesynbTaTbl UccriegoBaHuii. MprMeHeHVe pasnnyHbIX BUAOB
U [03 OpraHnyecknx yaobpeHuii B ceBoO6GOPOTE Ha MPOXOXAEHNE
(ha3 pasBUTUS MLLEHWLbI He NOBNANN.

B nepBblii rog AeiicTBUS U3yyaeMble [03bl KOMMOCTOB CYLLECT-
BEHHO MOBbILLIA/IM YPOXAAHOCTb 3epHa MLUeHNLbI (Tab/. 1).

1. YpoxaiiHocTb 3epHa (1) 1 conombl (2) ApoBo NLLEHULbI NPY MpU-

MEHEHWUM Pa3NIMYHbIX BULOB 1 03 KOMMOCTOB, L/ra

Ne Bap. 2000 . 2001 .
1 2 1 2

1 38,8 36,1 339 43,8
2 42,9 38,4 34,2 44,8
3 44,2 40,1 36,0 42,9
4 43,0 431 35,1 43,8
5 46,3 41,5 38,6 44,9
HCPgs 4,1 6,7

B 2000 r. pa3nnuHble f03bl KOMNOCTOB OT/IMYa/IUCh MO BANA-
HUIO Ha YPOXXaNHOCTb KyMbTYpbl HECYLLECTBEHHO, U BO3pacTato-
e UX [03bl BbI3blBaAM TONbKO TEHAEHLMIO MOBLILLEHWUSA YpO-
XKaHOCTW MLWEHNLbI, MPUYEM NPY PaBHbIX 403aX - aHaNorMYHY0
1 C yBenuyeHvem 103 — 6onee 3ameTHyt0. B 2001 r. Bo3pacrato-
LLie 103bl KOMMOCTOB Bbl3blBa/IN TO/MILKO TEHAEHLIMIO NOBbILLEHNA
YPOXaAHOCTM MLUEHWLIbI, MPUYEM NPU PaBHbIX 038X - aHa/1I0r Y-
HYI0 1 C yBeNnYeHneM fio3 — 6o/ee 3aMeTHYI0. B cpefHeM 3a ABa
rofia MakCMMasbHas M NPakTUYecKW paBHas YPOXKalMHOCTb MLle-
HULbI NOMTyYeHa B BapuUaHTax C MakCMManbHOI 030/ 060UX KOM-
noctos (60 T/ra), a HaMeHbLLAA J03a NPAKTUYECKW He BUsNa Ha
YPOXaiHOCTb. OpraHuyeckvie yaobpeHus MouTW He BAMAAM Ha
YPOXaii CONOMbI 1 COOTHOLLEHNE OCHOBHOW MPOAYKLMK K No6ou-
HOW. TeHAEeHUMA K YBENMUYEHWNIO [OMN OCHOBHOWM NPOAYKUMMN Ha-
6nofanacs NMWb B BapuaHTax C MakCuMaibHbIMK ao3amu (60
T/ra) KOMNOCTOB.

Ob6a KomMnocTa MOMOXMTENLHO AeicTBOBa/M Ha Maccy 1000
cemsaH (Tabn. 2). B cpegHem 3a ABa roga uccnefoBaHwii macca
1000 cemsaH NLUEHWLbI YBENUYUMACL NPU NMPUMEHEHNN KOMMOCTOB
Ha 0,8-1,6 r. BbisiB/ieHa TEHAEHLUNSA pOCTA COAEPXKAHNSA «CbIPOro»
6enka B 3epHe, HUTPATOB B COJMIOME MLUEHWULIbI, KOTOPOe He npe-
BblLwano 0,07-0,08 MAK Bo Bcex BapyaHTax onbliTa.

2. Macca 1000 3epeH, cofiepXXaHue Cyxoro BeLlecTBa, a3oTa, docgopa,
Ka/1si, «CbIporo» 6e/1ka B 3epHe MLeHnLbI,
B cpefHem 3a 2000 — 2001 rr.

o Macca Cyxoe A30T doc- Kanuii | Benok
Bap. 1000 BELLIECTBO, thop
3peH, T % B a6COMIOTHO CYXOM BELLLECTBE, %

1 331 88,9 2,01 0,96 0,56 11,5
2 33,9 88,6 2,18 0,97 0,56 12,4
3 34,1 89,2 2,00 0,94 0,56 11,5
4 34,1 88,3 2,07 0,97 0,57 11,8
5 34,7 89,1 2,13 0,95 0,55 12,1

JlocToBepHOro BANAHMS 060MX KOMMNOCTOB Ha COAEp)aHue Cy-
XOro BeLLeCTBa, a30Ta, ocopa U Kanma B 3epHe 1 CONOMe rLue-
HULBI HE BbISB/IEHO.

Pe3ynbTaTbl aHa/IM30B 3epHa U COMOMbI Ha COflepXKaHue Taxe-
nbix metannoB (TM) 3HauMTeNbHbIX pa3Muuii No BapuaHTam
TaKkKe He nokasann (tabn. 3). MNMpumeHeHMe 06OMX KOMMOCTOB
BbI3bIBA/IO /Wb TEHAEHLUMIO K POCTY COAEPXaHWsi KagMus W
MbILIbAKA B 3€pPHE W COMOME MLIEHWLbl, NPUYEM KOHLEHTpauus
onpegensemMbix TM 1 MbilWbsAKa B 3epHe U COMIOME MLUEHULbI He
npesbiwana MAK 4ns NpofoBobCTBEHHOIO Chipba U MAY ans
KOPMOB, & PTYTW 06HapY>XeHbl NnLWb cnedbl. Takum 06pa3oM, no
3KO/IOr0-TOKCUKONOTMYECKMM  MOKa3aTensaM NpPoAyKuMs BhOSHe
npurogHa Ans 1Crnosnb30BaHUA Ha NPOAOBONLCTBEHHbIE U KOPMO-
Bble Lienn. Hanbonee sSKOHOMUYECKU BbIrOAHLIM NPY NPOU3BOACT-
BEe 3epHa APOBOM MLUEHWLbI SBASETCA NPUMEHEHWE KOMMOCTa
0CafKOB CTOYHbIX BOA 1 onuok B ao3e 30 T/ra (Tabn. 4).
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3. BAusiHWE pasHbIX KOMMOCTOB Ha CoAepXKaHue TSHKeNbIX MeTasl-
0B B 3epHe (1) 1 conome (2) niueHnLbI (MI/KF CyXOro BeLLecTBa)

4. OKoHOMMYecKas aP(PeKTUBHOCTb NPUMEHEHNS KOMMOCTOB B
fo3ax 30 u 60 T/ra nog APoBYHO MLUEHNLLY
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No Ba Mezb LInHK CBUHeL, B cpeAHem 3a 2000-2001 rr.
2 Bap. 1 2 1 2 1 2 BapnaTbl
Hopma 30 50 50 Tl R OCB + TopdhoHa-
MAy n 30 o 50 = 5,0 OnW/IKN BO3HbIli
K o %0 o 30 | 60 | 30 | 60
1 49 45 23,4 10,6 | 0,32 0,93 YpoxaltHocTb, L/ra 38,6 | 40,1 [ 39,1 | 425
2 4,9 4,1 24,5 10,8 0,35 0,78 MpunbaBka ypoxainHocTy, L/ra 2,2 3,7 2,7 6,1
3 4,7 45 25,2 11,5 0,37 0,85 3arparbl, CBA3aHHbIE C MPUMEHEHUEM
4 45 4.8 239 11,7 0,30 0,82 YA06PEHNIA, BK/IKOUas YOOpKyY 1 pea- 14 29 32 7,1
5) 4,5 3,9 23,8 11,7 0,31 0,83 N3auyIo NPMBaBKY ypoxkas, Thic.pyo.
e Kagvnii Hukenb Mapraey, g}’l’g”;;g“me””"'e SEEEGERAE | sa oq g4 | ag
1 2 1 2 1 2 CebecToumocTb 1 u, pyb. 146 | 178 | 191 | 269
HOP”E%QX %.% 03 |10 30 ;/HOP ;/HOP Bblpnga oT peanmsaunn ¢ 1 ra, e Pz P (s
' TbIC.py6. ' ’ ’
1 012 1015 | 037 037 | 327 19,7 Mpun6bb € 1 ra, Thic. pyo. 5 49 43 13
g 8112 8&; ggi 8’32 gié ié‘; PeHTa6enbHoCTb, % 105 |68 |57 |12
4 013 | 0,16 | 0,38 052 | 31,0 17,5 TuTeparypa
5 0,13 0,17 0,34 0,52 32,1 193 1. Arpoxumma // B.A. AroguH, FO.M. XXykos, B.W. Ko63apeHko; Mog. Pep.
Ne Xpom KobanbT MbILWbSAK PTYyTb B.A. ArognHa. - M.: Mup, 2004, 572 c.
Bap. 1 2 1 D) 1 D) 1 2 2. Bacunbes B.A., dumnnosa H.B. CnpaBo4HVIK MO OpraHnyecknM yioope-
Hopma HWAM.-2-e 134., nepepad. U gon.- M.; Pocarponpomuagar, 1988.- 255 c.
MOY 05 05 1.0 1.0 0.5 05 01 0.05 3. Jocnexos B.A. MeToaviKa nonesoro onbiTa. - M.: Arponpomu3saar, 1985. -
Ll ’ ! ' ' 0,2 ’ 0,03 ' 352¢c.
I‘I,D,lK 031 | 045 | 025 | 031 | 0.04 | 0.08 | cn i 4. MeTogpnueckne ykasaHus Mo OMpefenieHnto TAKeNbIX MeTa/fIoB B MoYBax
2 029 | 037 | 018 | 021 | 005 | 008 | en iy CenbX03yrofnii 1 NPoAYKLM pacTeHreBoacTea. Mocksa 1992 r.
3 031 | 0,36 | 0,20 | 0,31 | 0,03 | 0,10 | cn. cn.
4 0,30 | 042 | 0,20 | 0,27 | 0,06 | 0,09 | cn. cn.
5 0,30 | 0,37 | 0,47 | 0,30 | 0,07 | 0,09 | cn. ch.
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