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MPEJHCIIOBHE

IpencrasnseMas KHUTa sSIBAsieTCS BECbMa IIEHHOM KaK B TeopeTHYec-
KOM, TaK U B MPaKTUYECKOM OTHOLUEHWHU. B Heil mpuBeseH OrpoMHBIii 3KC-
TIepUMEHTANIbHBIA MaTepuai, XapakTepusylouinii ocobeHHOCTU reorpadu-
YeCKOro paclpOCTPAaHEHUSI MHUKPO3JEMEHTOB B OCHOBHBIX 3BEHbSX JIaH[I-
wadgTa: MoYBax, MOYBOOOPA3YIOIIUX MOPOAAX, MOYBEHHO-TPYHTOBBIX BO-
nax ¥ pacteHusX. Fmyboko ocBellleHbl aCEKTHl MUTpaUuK U TpaHchopMa-
LMY MHUKPO3JIEMEHTOB B CUCTEMeE: IOYBA — PAaCTEHHE.

Ha ocHoBe coBpeMeHHBIX (PU3MKO-XMMUYECKHX METOAOB M MareMaTu-
YeCKOro MOJe/JIMpPOBaHUs NMOKa3aHbl 3aKOHOMEPHOCTH, M KOJIMYeCTBEHHOE
BIMSIHUE TIPUMEHEHUS] CPENCTB XMMMU3ALMK Ha TIOBEAEHUE MHMKPO3JIEMEH-
TOB B TIOYBE, ¥ IOCTYTTHOCTh UX PAacTEHHUSIM. YCTaHOBJIEHBI ONTHMabHbIE
03bl, CPOKU U CMOCODBI MPUMEHEHUS] MUKPOYAOOPEHHUii TOA OCHOBHBIE
CeNIbCKOXO3SICTBEHHbIE KYNBTYPHI, AaHBI MPAKTHYECKHE COBETHI MO TpU-
MEHEHHMIO MUKPOYAOOpEeHU IUISl CIIeLIMATUCTOB-IIPAKTUKOB M yYYEeHBIX-ar-
POXMMMUKOB.

3a mocieqHue ToAbl 3TO, MoXanyil, camas ¢yHIaMeHTalbHas paboTa,
KOTOpasi BBITOJHO OTJIMYAETCSH KOMILIEKCHOCTbIO pelieHUsl MpobJieMBbl Orl-
TUMMU3aLUUM MHUKPOIJIEMEHTHOTO MUTAHUSI PACTEeHUWid, NIyOMHON 3KCIiepu-
MEHTABHBIX MCCIEAOBAHUI M HOBAlIMSIMH B METOIUYECKHUX acleKTax To-
CTaHOBKH TpPOOIAEMBI U ee pellleHHs.

JaHHast MOHOrpadusi MOXET CTaTh HACTOJbHOM KHMUIOW UIS TIPaKTH-
KOB-3eMJ€eNeblEB, HAYYHBIX paOOTHUKOB, TIperiofiaBaTesieii BbICILEH KO-
Jibl, pabOTHUKOB arpOXMMHYECKOM CIYXOBI, aCIIMpaHTOB U CTYJACHTOB.

[To cTwiio M3NnoXeHUs OHa TMOHSATHA JIOOOMY 06pa3oBaHHOMY YETOBeE-
KY, UMeIollleMy OeJlo ¢ 3eMJieil U HEPaBHOAYUIHOMY K Mpo6JieMaM TpUyM-
HOXEHUSI ee IUIOAOPOIUS.

b. A. firoauH,

akaneMuk Poccuiickoit AkagemMun
CEJIbCKOXO3SIMCTBEHHBIX HayK.



HIHPOKO PACIPOCTUPAET XUMHUSA PYKH
CBOMU B 1EJIA YEJIOBEYECKHE... KYJIA HH T10O-
CMOTPHM, KYJA HY OTJISAHEMCH, BE3JE OBb-
PALIIAIOTCSA MEPEJ] OYAMH HAIIHMMHU YCIIE-
XU EE NPUIEXAHUS.

M. B. Jlomonocos



Ioceswaemca 35-aemuio Tocy-
dapcmeenHold azpoxumu4eckoll
cayncbvt Kasununepadckoi 06-
aacmu

BBenenue

B noBeIlIEeHUM TIOOOPOAMS TIOYB M POCTE YPOXAMHOCTH CeTbCKOXO-
3AMCTBEHHBIX KYJbTYp OAHUM M3 CaMBIX MOIIHBIX U OBICTPONEHCTBYIO-
LIMX CPEICTB B KOMILIEKCE arpoTeXHUYECKUX MepOorpUATUR sABAsSeTCS
KOMIUIEKCHas XuMH3auus 3emnuenenus. Haykoit u mepemoBoil nmpakTu-
KO I0Ka3aHo, 4To Haubonabwuit addext nocruraercss npu auddepeH-
LLMPOBAHHOM HCIIOJIb30BAHWM CPEACTB XMMHU3ALMM C YYEeTOM CBOWCTB
MoYB ¥ 6MOJOTUYECKUX OCOOEHHOCTEN CeIbCKOXO3SIMCTBEHHBIX KYJbTYD
Ha OCHOBE ONTUMHU3ALUK TMOYBEHHO-arPOXUMHUUYECKUX YCJIOBHIl THUTA-
HUSA pacTeHUH.

O@HUM U3 HOBHIX pa3lesiOB TEOPHMM MHUHEpPATLHOTrO MUTAaHUS pacTe-
HUI ABAsIETCS yueHUe 0 MUKpo3sieMeHTaX. Ha ¢oHe MHTEHCHMBHOrO Mpu-
MEHEHUs OpraHUYeCKUX M MHUHepPaNbHBIX YI0OpeHHit MUKpoynoOpeHUs
HepesKo BBICTYTIAIOT B KaueCTBe JOMOJTHHUTENbHOro pakTopa MOBBIIIEHUS
YPOXaifHOCTU CENbCKOXO3AMCTBEHHBIX KYJbTYpP U YJAydYllleHUS KayecTBa
ypoxas. MUKpO3JileMeHTbl B COYETAHWU C MaKpo3jeMeHTaMu HeobOXoam-
MBI [UISl CO3JIaHUSI B TOYBE ONTHMAIBHOTO COOTHOLIEHUST XUMHUECKUX
3JIEMEHTOB MUTAHUSA pacTeHUi, OOYCNOBIUBAIOIIMX WX HOPMATbHBIN
poct u pasBute. HayuHo 060CHOBaHHOe MpUMeHEHHEe MUKpoynobpe-
HUH [JOJXHO TMPOBOAMTBCA C YYETOM arpoXMMHUUYECKHMX CBOUCTB U XU-
MHYECKOr0o COCTaBa MOYB, B TOM YHUCjIe 0OECIIeUeHHOCTU WX MUKpO3Jie-
MEHTaMH.

Uccnenosanusmu pana yuensix ([erepGyprekmii A. B., 1972; IMeiise 4. B.,
1980; Kosansckuit B. B., 1970; IlHkoasHuk M. f., 1974; Sdroavu B. A.,
1984; Bnaciok I1. A., 1975 u ap.) noKa3aHa BBICOKas (pU3MOJOTHYECKAs
pOJib MUKPO3JIEMEHTOB B XMBBbIX OpraHu3Max. YcTaHOBJeHO UX crieuudu-
4yeckoe BIUsIHME Ha XapaKTep CMHTe3a ¥ (YHKLMU MHOTUX OMONIOTUYECKU
aKTUBHBIX BelllecTB (pepMeHTOB, BUTAMUHOB, TOPMOHOB U JIp.) pacTeHMit
U XHUBOTHBIX. HenocTaToK MIM M3GBITOK 3JIeMEHTOB B KOpMax, MPOAYKTaxX
TIMTaHUSA, TIMTHEBOM BOJE BbI3BIBAET 3HAEMHUYecKoe 3aboyieBaHME XHUBOT-
HBIX U YeJloBeKa.



B Hacrosiliee BpeMsi B OTEYECTBEHHOW W 3apybexHoit Hayke Gosbluoe
BHUMaHUeE yAeJseTcss UCC/Ie[IOBAaHUAM POJIM MUKPOIJIEMEHTOB B XH3HM pa-
crenuii. [IpakTuyeckoe MpuUMeHEHUe B CEJIbCKOM X03sicTBe Hauuiu 6op,
Mellb, MapraHell, MolubaeH, KobaibT U LMHK. Jloka3aHa ¢u3nosoruyec-
Kasi crnelnpUYHOCTh U He3aMeHUMOCTh UX [Uis pacteHWi. [1pu HegocraTke
WUV HapylUEHMU COOTHOLUEHUS] MEXIY OTAEHbHBIMU 3J€eMEHTaMu B IIO-
YBaxX y pacTeHUil TPOSBIASAIOTCS CUMITOMBI MHUKPO3JEMEHTHOIO rojona-
HUSA, CHIDKAETCsl YpOXail U yXy[ulaeTrcss ero KauyecrtBo.

ObecreyeHHOCTD CEJILCKOXO3IMNCTBEHHBIX KYJIbTYp XMMUYECKUMU 3Jie-
MEHTaMU TUTaHHUSA, B TOM YHCJe MUKPO3JEMEHTaMH, ONpeAcasercs Ipe-
MMYILIECTBEHHO MX 3amacoM B roysax. CojepXaHHe MUKPO3JEMEHTOB B
pasHbIX TUIAX MOYB Pa3TUYHBIX 30H U pecnyOaNK CTpaHbl U3yYeHO MHOTH-
MU oTeyecTBEHHbIMM yueHbIMM (Barnuckac b. T1., 1969; Kosna B. A., 3bI-
puH H. I'., 1973; Ny6ukosckwuit I'. T1., 1975; 36opuuryk 0. H., 3pipun H. T,
1974). i

XHMHWYECKHt coCTaB IMOYB, MOABUXHOCTb U COOTHOIIEHHUE 3JIEMEHTOB
MUTaHUSA, UX JOCTYITHOCTb PAaCTeHUsIM 3HAYUTEJbHO U3MEHSIOTCS IO/ BJIU-
SIHUEM TIPOU3BOACTBEHHOMN JesATEIBHOCTH 4YeJioBeka (OCylleHUe, opollle-
HUe, U3BECTKOBaHWE, BHECEHUE MUHEPAIBHBIX M OpPraHMYecKUX yaobpe-
HMit U apyriue MeponpusaTHs). Jloka3aHo, 4To AeULIUT MUKPOIJIEMEHTOB B
MoYBax BO3PACTaeT B CBSA3U C YBEIWUEHUEM TMPOMU3BOACTBA U MPUMEHEHUS
KOHLEHTPUPOBAHHBIX M KOMIUIEKCHBIX ynobpenuit (Jdybuxosckuit TI'. T1.,
1975; Topasx 3., OnbkycHuk C., 1982).

KanuuuHrpanckas obaactb M3aBHa CIaBUTCSl CBOEH 3eMJlefieTbuecKoi
KYJILTYpol M XapakTepusyeTcsi cBoeobOpa3ueM TouYB, crielu¢UKOi ycio-
BUI X GOpPMUPOBAHUSA U Pa3BUTHUS, 3HAYMTEJIBbHON MECTPOTON MMOYBEHHO-
ro MOKpOBa U APYTMMH OCOGEHHOCTSMM.

ITo BorpocaM oOHIMX arpOXMMUYECKUX CBOWCTB TMOYB M MPUMEHEHUIO
MUHEPATbHBIX YHOOpeHUi B TMOCAEBOeHHbIN MepuoA Oonbluass pabota Ha
TeppUTOPUHM obJiacTH Oblia fipoBEAEHA KOMIUIEKCHOM skcnienuimeit AH
CCCP. 3a nepuon ¢ 1949 no 1961 rox arpoXxuMudYecKHe HCCIEIOBaHUS
6BbUTH BBITIOJTHEHBI Ha BCEX OCHOBHBIX TUIIaX MOYB, YCTAHOBJIEHA KOppeJsi-
LIMOHHAsI CBA3b MeXIy arpOXMMHUYECKUMU TOKa3aTeNsIMU TIOYB U OT3bIB-
YMBOCTBIO pacTeHMI Ha OTHejbHble 3ieMEeHThl nutaHusa. Hauunas ¢ 1954
rojia BOrpocaMu arpoXuMmyeckoro obcjieJoBaHUs MOYB 3aHUMAIUCH pait-
OHHbIE arpoxumuueckue naboparopum, a ¢ 1965 roma — KamuHuUHTpaa-
ckasi obiacTHas CTaHLUSI XMUMU3ALUH.

BrinosHeHUe KoMIuiekca paboT 10 arpOXMMHUYECKOMY O0OC/IEA0BaHUIO
MOYB U TIPOBECHUIO TOJIEBBIX OMBITOB C yAOOPEHUAMM TO3BOJWIO MOA-
pOOHO M3YYHUTh arpoOXMMHUYeCKUe CBOWCTBA NMOYB BCEX BUIOB CEIbCKOXO-
39UCTBEHHBIX YTOAMM B pa3pe3e afIMUHUCTPATUBHBIX PaiilOHOB, KOJIX030B U
COBXO030B, a TaKX€ YCTAaHOBUTH ONITUMAJbHBIE JO3bI MUHEPAIbHBIX YI0Ope-
HUM TI0[I pa3IMYHbIE CEJILCKOXO3SIUCTBEHHBIE KYAbTYPhl. YCTaHOBJIEHO, YTO
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B LIEJIOM MOYBBI 06GJaCTU XapaKTepU3YIOTCS MMOBBILIEHHOW KUCIOTHOCTBIO,
HEeIOCTaTOYHO! 0DeCTeYeHHOCTBIO OCHOBHBIMU 3JIEMEHTAaMU MHUTAHHUS pa-
CTEHMA.

OnxHako 0 Hayaja HallluX MCCieqoBaHUi Ha Ttepputopun KanuHMHr-
panckoif o61acTH, pacroloXeHHON B 3amaaHoit yactu HeuepHo3eMHOM
30HbB P®, oTcyTcTBOBaM AaHHbIE O COAEpPXaHUU Gopa, LIMHKA, KOOaib-
Ta, MapraHiia, MoJaubAaeHa B OCHOBHBIX 3BEHbSX JaHAuagTa: mousoobpa-
3YIOLIMX MOPOAAax, MOYBEHHO-TPYHTOBBIX BOJAAX, MOYBaX U PacTeHUSIX, He
BbISIBJIEHA UX POJb B MOBBILIEHUU YPOXANHOCTH CEIBCKOXO3SIMCTBE HHBIX
KYJIbTyp.

B ycroBusix uHTeHCHDUKALIMM 3eMIIEAENUS U TIOBBILIEHUST YPOBHS XH-
MM3aLHUKU CTAJ 0O HEOOXOAMMBIM HCCIEA0OBAHWE MHKDPO3JEMEHTHOTO COCTa-
Ba TOYB, BbISBJIIEHUE POJIM MUKPOIIEMEHTOB C LIEIbIO pa3paboTKN HaydyHO
0060CHOBaHHOW CHCTeMBbI IPUMeHEHUS] MUKPOYAOOPEHHUIA C yUETOM pETHO-
HaTbHBIX MOYBEHHO-KIMMAaTUYECKUX OCOOEHHOCTE! U IIIMPOKOTO pacrpo-
CTPaHEHUSI MEJMOPUPYEMBIX 3€MEJTb.

JIns AOCTHXEeHMs 3Toi UeNu Mepel CHeUaIMCTaMU-arpOXHMUKAMHU
ObUIM TIOCTABJIEHBI CEAYIOLINE 3aMa4yy:

1. U3yuutsb cofepxaHue BaJIOBbIX ¥ MOABUXHBIX (OPM MUKDPO3JIEMEH-
TOB B MOYBOOOpa3yOUIMX MOPOJAaxX, MOYBEHHO-TPYHTOBBIX BOAaX M MOY-
Bax.

2. BISIBUTH 3aKOHOMEPHOCTH BEPTUKAIBHOTO pacripeaeeHUs MUKpPO-
3JIEMEHTOB, OCOOEHHOCTH MX MUIpaliMM M TpaHChopMauuu B Mpoduisx
OCHOBHBIX THUIIOB TTOYB.

3. U3yuuTh BIUSAHME HHTEHCUBHON XMMU3alMU 3eMeJib Ha coliepXaHue
Y MOABUXHOCTh MUKPOJJIEMEHTOB B TTOYBax.

4. BeIssBUTD OCOGEHHOCTH pacripefie/ieHus] ¥ JMHAMUKH BBIHOCA MUKPO-
3JIEMEHTOB B MEJIUOPHUPOBAHHBIX MOYBAX C APEHAXHBIM CTOKOM.

5. YCcTaHOBUTH KOJUYECTBEHHYIO 3aBUCUMOCTh MEXIY CBOMCTBAMM MOYB
U colepXaHUEM MHUKPO3JEMEHTOB.

6. YcTaHOBUTH 3aKOHOMEPHOCTH reorpaduyeckoro pacrnpeneaeHus MUK-
PO3JIEMEHTOB B IOYBaXx.

7. Onpee/iuTh BIIMSTHUE PA3IMYHBIX JI03 U CIIOCOGOB BHECEHUST MUKPO-
ynoOpeHuil Ha ypoxait ¥ KauecTBO CEeJIbCKOXO3SIiCTBEHHBIX KYJIBTYp.

8. atb TeopeTnueckoe OODOCHOBaHHWE OLIEHKH OOECIEUYeHHOCTH TIOYB
MUKPOIJIEMEHTAMU TIO UX 3aracaM B MaXOTHOM CJIOE C YYETOM OT3bIBUMBO-
CTU UICCHEAYEMBIX KYJIBTYP.

UccnenoBanus nmo teme npoBoAWIKCH B repHos ¢ 1967 mo 1984 r. Ka-
JIMHUHTPAACKOH OONACTHOI MPOEKTHO-U3BICKATENbCKOW CTAHUHEN XMMU-
3alMM CEJIbCKOrO X03#CTBa B KOJIX03aX M COBX03axX 06acTH.

B KHUTY TaKXe BKJIIOUYEHbl MaTepUaibl COOCTBEHHBIX MCCJEIOBaHMIA,
oryGNMKoBaHHbIe 3a repuox ¢ 1968 mo 1985 rox B kHurax, 6pournopax u
CTaThsIX.



C uenbio No3HaHUS 3aKOHOMEPHOCTEH pacnpeneieHUs MUKPOJIEMEH-
TOB Ha TeppUTOpuM 06GaacTH ObUTM OTOOpaHBI Hanbosee pernpe3eHTaTHUB-
Hble 00pa3LIbl TOYBOOOPA3YIONIUX MTOPOA, MOYBEHHO-TPYHTOBBIX BOJ M ITOYB.
Bbuto 3anoxeHo u uccienoBaHo cBbitle 700 MOJHBIX MOYBEHHBIX pa3pe-
30B, B TOM YHCJE AePHOBO-MOA30JUCTHIX MOYB — 360, AEpHOBHIX JIYro-
BbIX — 120, aJuTIOBUATBHO-JYTOBBIX — 112 M ocylaeMbIx TopgsiHbIX — 123,
Kpome Toro, orobpaHo u mnpoaHatusupoBaHo okoyio 4000 obGpasuos c
MepPerHOMHO-aKKYMYJISITUBHBIX TOPU30HTOB MoYB. O6liee YUCIO MOUBEH-
HbIX 00pa3lioB, MpoaHATU3UPOBAHHBIX Ha COJEpXaHHE BAJTOBLIX (opM
MHUKPO3JIeMEHTOB, coctaBuio 3700, noaBuxXHbIX — cBbilile 20 Thic. Bouin
UCCIeIoBaHbl Takke 345 06pa3lioB MOYBEHHO-TPYHTOBBIX BOJL.

Inst usyueHus BIUSHUS MUKDPO3JIEMEHTOB Ha XHMHYECKHIA COCTaB CEJb-
CKOXO3SIMCTBEHHBIX KYJAbTYp ObUIO uccienoBaHo 9000 pacTUTENBHBIX 00-
pasLos.

O160p 06pa3iioB MoYB, MOYBOOOPA3YIOUIMX ITOPOJ, MOYBEHHO-TPYH-
TOBBIX BOJl, pACTEHUI ¥ TOATOTOBKAa MX K aHAIWU3y MPOBOAWIHUCH C yye-
TOM «MeToau4YecKHUX YKa3aHMH M0 arpoXMMHYECKoMy OOCJIeAOBaHUIO
MOYB CENbCKOXO3AWCTBEHHBIX yroaui» (M., 1982) u «MeToanyeckux
yKa3aHUii 10 arpoXuMHYeCKOMYy 0OC/IeIOBaHUIO W KapTorpadupoBaHUIO
MOYB Ha coJiepXaHue MHKPO3JIEMEHTOB» TIof peaakuueit BaxeHuHa W. T.
(1976).

OO6pa3ubl MOYB U3 NMEePerHONHO-aKKyMYISITUBHBIX TOPU30HTOB OTOU-
pajiv C TUIOIIaAM 3JIeMEHTAapHOro yyacTKa Ha MaurHe 3—5 ra, Ha Jiyro-
macTOUIIHBIX yrogabsax ¢ 10—15 ra, Ha MoAsIX OBOUIHBIX CEBOOOGOPOTOB C
niowaan oxkosao 2 ra. Otéop o6pa3LoB MPOBOAMUIM TPOCTHEBHIM OypoM
Ha BCIO IyOMHY T'yMYCOBOrO rOpu30HTa, KOTOPbIi Ha MaXxOTHBIX 3eMJISIX
Konebaics ot 20 no 26 cM, a Ha JyronacTOMIIHEIX Yroassax — ot 13 1o
18 cm.

B nepuon ¢ 1968 o 1971 rox npoBeneHb METOAMYECKHE UCCITENOBaHUS
Mo pa3IMyHbIM criocobaM orbopa W KOJNMYECTBA WHAWBUAYATbHBIX MPOO
(YKONOB) IJIs cOCTaBJieHUs] cMelilaHHoro obpastia, a ¢ 1971 nmo 1973 r. —
no cpokaM orbopa. OT6op cMellaHHBIX 00pa3lioB MPOBOAWIN MO JUaroHa-
JIX 3JIEMEHTapHOTO yYacTKa.

Banosoe coaepxaHue Meld, LIMHKA, ¥ MapraHla B MOYBaX U pacre-
HUSIX OMpelensiin aTOMHO-abcopOIMOHHBIM METOROM Ha crekTpodoTro-
MmeTpax C-302 u AAS-1 13 COJITHOKHUCIIOTO pacTBopa, MOJyYEHHOTO TMOC-
Jie 030JIeHUs HaBeCKM U fepeBe/IeHUs 30Jibl B pacTBOp. JlaHHBII MeTONL 0
psILy TEXHUYECKHMX XapaKTepuCTUK (YHUBEPCAbHOCTb, BLICOKAsi TOYHOCTh,
3KCTNPECCHOCTh, MPOU3BOJUTEIBHOCTh U JIp.) TIPEBOCXOAUT XUMUYECKHE
W Ipyrve MeTOAbl aHaliu3a MajibiX KOHILIEHTpauuit sneMeHToB. IloaBux-
Hble ¢OpMBI MeIM M MapraHila B MOYBE TaKX€ ONpENe/siid aTOMHO-ab-
COpOLMOHHBIM MeToAOM: Medb U3 BuITAXKM | H HCL, mapranen-0,1 u
H,SO, (Metoauyeckue ykasaHWsl 10 aTOMHO-aGCOpOLMOHHOMY OTpee-
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JIEHHUIO MUKPO3JIEMEHTOB B BBITSIKKAX M3 MOYB M B PACTBOPAX 301kl KOPMOB
u pactenuit, M., 1977; Jlepnep JI. A., Usanos /1. H., 1970; Homrennopd A. .
u ap., 1975).

ConepxaHue 60pa, KobGaTbTa ¥ MOIUOAEHA B MOYBAX M PacTEeHMAX, a
TakXe KOJIMYECTBO NMOABMXHOIO ILIMHKAa B MOYBax onpenensuiv ¢GoTroko-
JjopuMeTpuyecky no Meroauke Punskuca I'. 4. (1965). bop aHanu3uposa-
JIM U3 OTIAENbHOW HAaBECKH IMocie oOpabOTKU ropstyeil BOAOW XMHATU3a-
PUHOBBIM METOIOM, MOJUOAECH-PONAHUIHBIM METOAOM C H30aMHJIOBBIM
CIIMPTOM, KODaNbT-HUTPO30-R-CONBIO, MOABMXKHBIN IWHK B NMOYBaX —
3KCTpaKLUMUEN AUTU30HOM M3 BBITSXKU (MeTonnuyeckue ykazaHus 10 KO-
JIODUMETPUYECKOMY OTPEICICHUI0 MHKDPO3JIEMEHTOB B IOYBaxX, KopMax
¥ pacTeHusx, M., 1977, 1983; Metoanyeckue yka3aHus MO omnpejese-
HHUIO UMHKa, MeAM, MapraHua ¥ KobaisbTa B TPUPOAHBIX Bojmax, M.,
1981).

J1ng npou3BOACTBEHHBIX YCJIOBHIA BAXXHBIM KpUTEPHEM TIPUMEHEHHUS TOTO
WX MHOTO METOMa ONPEACHCHUS MAaJbIX KOJWYECTB 3JEMEHTOB SBISIOTCS
3KCIPECCHOCTb ¥ MOBbIIIEHUE MPON3BOAUTEILHOCTH ¢ HAUMEHBUIMMU 3aT-
paraMu py4yHoro Tpyaa. Ilo atToMHO-abcopOLMOHHOI CieKTpodoTOMETPHUU
6blla MpoBeicHa MeToAMYECKass paboTa MmoucKa MyTeil CHUXKEHMS 3aTpar
BpEMEHU Ha IOATOTOBKY OOpa3lOB K aHATU3y M BHIOOPY ONTHMATbHBIX
ycioBUit doromMeTpun.

B 3kcriepuMeHTe HaleHO, YTO VTSI TTOJTHOTO Tepexola Mely U MapraH-
12 B MOYBEHHYIO BBITAXKKY NOCTaTOYHO 20-MUHYTHOTO BCTPSIXWBaHUS BMeE-
CTO OAHOYACOBOrO, YTO TMO3BOJSAET B TPH pa3a COKPaTUTb BpeMsl Ha MpoBe-
JICHWE JaHHOI orepaiyu.

3aMeHa QUIBTPOBAaHMS CYTOUYHBIM OTCTaHBAHMEM COKpalllaeT YHCIO
orepalUMii MpU aHanu3e, YTO 3HAYUTENbHO CKa3bIBaeTCd Ha 3KOHOMUM
BPEMEHH, a Pe3yJbTaThl MPOBEAEHHOTO 3KCIEpUMEHTA TOKa3ajJld Ha BO3-
MOXHOCTb BBEJEHHUS JaHHOI 3aMeHbI B MacCOBBIX ONpEAeNeHUSIX MUKPO-
3JIEMEHTOB aTOMHO-abCOPOLIMOHHBEIM MeTOIOM. 3aMeHa PUIIBTPOBAHUSA CY-
TOYHBIM OTCTAaMBAaHMEM HE TOJIKO MCKJTIOYaJia 3aTpaThl BpEMEHHM U Tpyla
Ha QWIbTpOBaHMe, HO W TIOBHIILANA TOYHOCTbh OMPEAETEHHS] MUKpOJie-
MEHTOB. 3HaUUTEIHHOE COKpallleHHe BPEMEHH aHaJiM3a JOCTHMTHYTO Takxke
3a CYET TIPUTOTOBJIEHUS] ITANIOHHBIX CMECEH OIpeneN EMBbIX JIEMEHTOB U
rmoabopa ONTUMAILHOTO peXxuma paboTbl pubopa.

BocnpounsBoauMocTb omnpeseieHus MUKPO3JIeMEHTOB aTOMHO-abcop6-
LMOHHBIM METONOM M3MeHsiach ot 3,8 1o 17,6% u B cpeaHeM Obula paBHa
+7-9%, ¢doTokonopumerpuueckumM — ot 7,9 10 32,6% u B cpenHeM paB-
Hanacb +12-17%.

YyBCTBUTENBHOCTh aTOMHO-aGCOPOLIMOHHOTO OIpeNiesieHNs MeAU CO-
crasasia 0,06—0,11, unnka 0,02—0,07, mapraniia — 0,04—0,08 Mxr/mi.
Ownbka onpeneNeHUss MUKPO3JIeMeHTOB He mpeBbinana 5—10%. Owunbka
($hoTOKONIOPUMETPHUYECKOTO OTIpE/IeIeHUS MHKPO3JIEMEHTOB B JEPHO-TO/I-
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30JIUCTBIX W IEPHOBBIX IJIEEBBIX MTOYBaX U PacTEHUsIX cocTaBisna 9—12%, B
TOPDAHBIX U AJLTIOBUATBHBIX — 8—22%. OTHOCHTENbHAsI OLIMOKA aTOMHO-
abCOpOILIMOHHOTO ONpeAeNieHHS MUKPO3JIEMEHTOB, TMOJIyYeHHas TpPHU TIpO-
BEpKe MPaBWJIHLHOCTU aHajdu3a MeTOAOM n00aBoK, cocraBuia +0,8—4,2%,
¢dotokonopuMerpuyeckoro — +7—12%.

Jlns mapradifa, Meu M IIMHKA TIPOBEieHO CPaBHEHME aTOMHO-abcopo-
LMOHHOTO MeTOAa OrfpelieJiecHUss ¢ XUMHYeCKUM (coToKosopuMeTpHYeC-
KuM). OnpeieieHue MTOABUXHBIX (opM MapraHiia ¥ Meln 00OUMH MeTofa-
MU AaeT Oau3Kue pe3yabTarthl. XOTS KOJHUYECTBEHHBIE MOKa3aTesH, MoJy-
YeHHBbIe aTOMHO-abCOPOLIMOHHBIM METOAOM, KaK MpaBUJIO, OTJIHUYAIOTCA
OT XMMMYECKUX OfpelieieHWA U B OCHOBHOM Bhilife uX. Ilo-BuauMomy,
NMpU XUMHUYECKUX OIpeneicHUsX NaHHBIX 3JIEMEHTOB UMEIOT MECTO IOTe-
pM, CBA3aHHbIE C pa3sHOOOpa3MeM M MHOrOYMCJIEHHOCTHIO Orepaluif o
MOAATOTOBKE - 06pa3ioB K (oTOMETPUPOBAHUIO.

Cnenyer oTMETUTB, YTO OfpeliejieHHe COAEPXAHUS MapraHlia AaHHbI-
MU MeTonaamu Oojiee CTaOWIBHO MO CPaBHEHHWIO C MeIbI0 — OTHOCHTEJb-
Hasl olrubka He npeBbiaet 4,1%. C yBeIMueHNEM KOHLIEHTPALUK MeIU B
MOYBE TaKXKe YBEIUYMBAETCS TOYHOCTb €€ ONpedeieHUs.

AHaJIOTHYHasi 3aKOHOMEPHOCTb TMOJIydyeHa IpH OMNpeAeSCHUH MeIu,
MapraHiia, IIMHKa B pacTeHUSsIX.

Onpenenenne LIMHKA B pacTeHUAX (POTOKOIOPUMETPHYECKHUM U aTOM-
HO-abCcOpOLIMOHHBIM MeTOIaMM JaeT GoJiee 3HAYUTENbHBIA pa3dbpoc pe-
3yJBTAaTOB, OHAKO OH He TpeBbiiiaeT 10 OTHOCHUTENBHBIX MPOLIEHTOB, YTO
MO3BOJISIET CYANTb O HaleXXHOCTH JAaHHBIX METOIOB €ro ONpeaeICHUS.

He oTpuinas mojie3HOCTH CpaBHEHUS ABYX HE3aBUCHUMBIX METOJOB
omnpeAesieHUs] MUKPO3JEMEHTOB, CJIEyeT OTMETUTh, UTO TaKOil IpUeM He
BCErJa MOXeT [aBaTh HaleXHble Pe3yJIbTaThl, U BpSI JIU CJeAYET OTAa-
BaTh TMpeATNoYTEHHE XUMHYECKMM METOJaM aHajiu3a Kak KOHTPOJIUpYIO-
LIVM.

HayuyHo o60CcHOBaHHOE UCIOJb30BaHME METOAOB aHAM3a JOXHO 6a-
3UPOBAThLCS MpeXae Bcero (Mbl 3IECh YUUTHIBAEM CTOMMOCTb aHAJIUTHYEC-
KUX METONOB, MX IMPOU3BOAMTEIBHOCTb M APYrHe XapaKTepMCTMKM) Ha
OCHOBE yyeTa MPUPOAHOTO BapbUPOBaHMUS H3ydyaeMoOro mokasareis. Uc-
MOJib30BaHUE aTOMHO-abCcOpPOLMOHHOTO U (POTOKOJOPUMETPHUUYECKOTO
METOAOB TIPU M3YYEHUU OMOTC€OXMMHH MMKPO3JEMEHTOB NPABOMOYHO,
TaK KaK TOYHOCTh aHaJIN3a B HECKOJILKO pa3 BhIllIe IPUPOJAHOTO BapbUpO-
BaHUSI COAEPXKAHUST MUKPOIJIEMEHTOB M YIOBJIETBOPSET YCIOBHSM Hepa-
BEHCTBa:

0,5 6,,2 0,20 0,3"')_

20e c,— cpednee keadpamuyeckoe OmKAOHeHue npupodHoe.
©,, — axasumuueckoe.
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Kpome aHanuTHueckux paboT, HEMOCPENCTBEHHO CBSI3aHHBIX C OMpe-
JeJIEeHUEM MUKPOJJIEMEHTOB, OBLTM MPOBEAECHBI aHATU3bI MO TPaHYJIOMET-
PHUYECKOMY BaTOBOMY XMMHMUYECKOMY COCTaBYy MMOYB, a TAaKXE IO arpoxu-
MHUYECKUM CBOWCTBAM IMOYB W OGMOXMMHUYECKOMY cocTaBy pacteHuit (Me-
TOMbI arpOXMMHUYECKUX aHaU30B nous, M., 1977; ApunyuikunHa E. B. Py-
KOBOJCTBO IO XHMHUYECKOMY aHanu3y nous, M., 1961; UHcTpykuus mis
30HAJIBHBIX arpoXUMHYEeCcKUX NabopaTopuii 1Mo aHanu3y KOPMOB U pacTe-
Huit, M., 1968, 1978).

JIns olleHKM KauyecTBa ypoXasi, KpOME COIEpPXaHUSI MUKDO3JIEMEHTOB,
B PACTEHHUAX OMpeesieHO KOJIMYECTBO aMUHOKHUCIOT Ha aMUHOKHUCIIOTHOM
aHanusarope HJ/-1200 nmo meroauke, paspabotanHoit LHUHAO (Mucr-
PYKLIHUs 110 oTipe/ieJIeHHI0 aMMHOKHMCJIOT B KOpMax JUIS 30HIBHBIX arpoXu-
MHYeCKUX Nabopatopuit, M., 1972).

BaXHBIM 3TanioM UCCeNOBaHUWI SIBIIOCH YCTaHOBJIEHHE TTOJIHOLIEHHO-
CTH MUTAHUS CENbCKOXO3SIMUCTBEHHBIX pacTeHU MyTeM NMPUMEHEHUs MUK-
poynobpeHuii. boiyio 3an0XxeHo cBoilie 150 MoNeBBIX OMBITOB MO U3YYEHHIO
IENCTBUA MUKpPOYIOOpPEeHU Ha ypoXkail M KayecTBO BEAYIUMX CEJIbCKOXO-
39UCTBEHHBIX KYJbTYp. OTBITH MTPOBOAWINCH HA OCHOBHBIX THIAX MOYB —
EPHOBO-TOA30JUCTBIX, JEPHOBBIX, AUTIOBHAIBHBIX U OCYLIaeMbIX Topdsi-
HBIX — C YYETOM HMX CBOMCTB M 3alacoB MUKPO3JIEMEHTOB B 4—5-KpaTHOM
MOBTOPHOCTH No MeToauke JlocnexoBa b. A. (1972).

Bce npousBoacTBeHHBIE OMBITHI ¢ MUKpoyaobpeHusiMu (okono 100),
BBITIOJTHEHHBIE B KOJIX03aX U COBX03ax obsiacTH B nepuon ¢ 1967 no 1984 rox,
6bTM 00001LLeHB! U TILATENBHO IMPOAHATU3UPOBAHBI.

MaremaTuKo-cTaTUCTHYeCcKass 06paboTKa pe3yJbTaToB aHAIMU30B U TO-
JIEBBIX OTBITOB MNMpoBefeHa no Jlocnexosy b. A. (1972). Teopusi faHHOTO
BOIpoca oTpaxeHa B pabotax Puurepa P. A. (1958), Cuenekopa JIx. Y. (1961),
Bonbda B. T'. (1966).

Hacrosilas MoHorpadus sBiiseTcsl pe3yabTaToM paboThl KOJUIEKTHBA
MPOEKTHO-U3BICKATEILHOTO 1ieHTpa arpoXMMHYEcKoii ciyXk6bl o npobie-
M€ MHKpo3JeMeHTOB B KanuHUHIpaiackoit obnactu 3a nocnexanue 30 ser.



1. O6mas XapakTepuCcTHKA NMOYBEHHO-KIMMATHYECKHMX
ychaosuii KaauHuHrpaacko odonacra

KanuHuurpanackass obnacth 3aHMMAaeT caMylo 3anajHyio yactb Heuep-
Ho3eMHOI1 30HBI Poccuiickoit ®Penepaumu. Ee kpaiinas 3amamHas Toyka
19° 41” BocTOYHO# HOATOTHI OJHOBPEMEHHO SABJISETCA CaMOW 3anaaHoi
Toukoil Hawed crtpaHnl. Ha lore o6mactb rpaHwuut ¢ [lonblieit, Ha
Boctoke no pekelllemryne u ceBepo-BocToke no peke HemaH u ero py-
kaBy Cesepuniii ¢ Jlutsoit. C ceBepa u 3anana obnacte ombiBaetcst bai-
TUHCKUM MopeM u ero 3anuBamu (Kypuickum v KanuHuHrpamckum).

IInomanp obsacTu — 15,1 ThIC. KB. KM, 13 KOTOPHIX 1,9 ThIC. KB. KM 3aHSi-
Thl MOPCKMMH 3aIMBaMU U BHYTPEHHUMH BonoeMaMu. [1poTsaxkeHHOCTb C
3amana Ha BocTok 205 kM, c cesepa Ha lor — 108 kM.

Penved obnacTv oTanyaercst 3HAUMTENIbHBIM pa3Hoobpa3ueM. OcobeH-
HO XOpOUIO BBIPaXEH €ro JIEMHUKOBBIA XapakTep ¢ TUMTHYHOW TIpAJOBOM
XOJIMHCTOCTBIO B IOTO-BOCTOUHOIT M ceBepo-3amnajHoii yactax obnactu. Ha
foro-3anaje ciaaboxoniMUCTBIi penbed.

Mo ycTpo#cTBY MOBEPXHOCTH MOXHO BbIIENUTH 4 TeoMopdororuyec-
KWX paiioHa: 1) JipeBHea/UTIOBUATbHBINA, 2) OCHOBHO-MOPEHHbBIH, 3) I0XK-
HBlil TTOMMPYXEHHBI pailoH ¥ 4) KOHEYHO-MOPEHHBIN.

Iepebiii paiioH — 0pe6Heal106UaAbHbIE — 3AHUMAET OCHOBHYIO Tep-
putopuio Kypuickoit HuaMeHHocTM W nonuHbl pek [lperonu, deimbl
n MHHctpyya. DTO NMOHUXKEHHBIH palloOH C OTMETKaMu, ONU3KUMHU K
YPOBHIO MOpsi, MMeeT Haubosblliee cKOrieHue TOpGhsHBIX MECTOPOX-
JIEHUH.

Kypirrickass HU3BMEHHOCTb OTHOCHTCSE K JIPEBHEIENHUKOBBIM PABHUHAM.
Ha 3Toit TeppuTopuu nol ciioeM Topda ¥ MOJIOABIX aAJUTIOBUATBHBIX HaHO-
COB OOHapyXHWBAlOTCS COPTHUPOBAHHBIE TIECKH, KOTOPLIE B PSIIE MECT BbI-
XOST Ha MOBEPXHOCTb B BUJIE BHICTYNOB, TPl U XOJIMOB.

Bmopoii reomopdonornueckuii paioH — 0CHOGHO-MopenHbli — 3a-
HuUMaeT camyio Gosnbiiyio mioinans. [o penbedy 3To JerkoBosHUcCTast
paBHMHa ¢ aGcomoTHBIMM oTMeTKaMu oT 20 no 40 M Hanm ypoBHeM
mops.
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Tpemuii reoMopdosiorndeckuil paiioH — ONCHLIE NOONPYNCEHHbIU —
3aHUMAaeT TEpPUTOPHIO I0XKHEE BTOPOTO palioHAa M XapaKTepu3yeTcsi paB-
HUHHBIM UK cnaboxonmucteiM penbedoM. [MousooOpasyouine nopoas
CJIOXEHBI B OCHOBHOM CPEIHUMHU U TAXENbIMU CYTTHHKaMHU.

Yemeepmutii TeoMopdONOrNIECKUl palloH — KoneHno-mMopennovli —
pacrioyiaraeTcs Ha 3arajie ¥ I0ro-BOCTOKe 00JIaCTH M XapaKTepH3yeTcsi CKOTI-
JIEHUEM XOJIMOB Pa3fiIMyHOMN BHICOTH M 3a00JIOYEHHBIX TMYOOKUX KOTIOBUH
U o3ep.

Kaumar. [TonoxeHue obiactu y 6eperos bantuiickoro mMops, a TaKke
6ausoctb [MpubanTHKM K ATIAHTUYECKOMY OKEaHy ONpeleNsiioT OCHOBHOM
xapakTep KiuMara. [10 cpaBHeHMIO ¢ LieHTpalIbHbBIMU paiioHaMu Esponeii-
ckoit Teppuropuu Poccum kauMat oGslacTé XapakTepu3yeTcsi MOBBILIEHHOM
UMKIOHUYHOCTBIO B TEYEHUE BCETO rofa, 0oCOOEHHO B 3UMHUIT TIepHOL, YTO
BbI3bIBAE€T YacCThie OTTEMENM M CMsAT4aeT OOIIMII TeMIepaTypHbIi peXum
3MMBI, a JIETOM CO3JaeT NMPOXJaAHYIO 00NMayHyl0 M JOXIUTMBYIO MOroay.

CpenHsis rofoBasi TeMNepatypa Bo3lyxa Kojebnercs ot 7—7,5°C Ha
3anmane 1o 6,5°C Ha BoctoKe o6aactu. CaMbIM TeNIBIM MecsSLleM SIBAsIET-
csl MI01b, @ CaMBIM XOJIONHBIM — siHBapb. ['omoBas aMmiuTyaa KojsebaHuit
TeMnepaTypbl BO3AyXa 3aMeTHO YBEJIMYMBAETCS C 3amaga Ha BocToK. Ilpu
BTOPXEHUHM Ha TEPPUTOPHIO 00JIACTH KOHTUHEHTAJIBHBIX MacC MaKCUMallb-
Has TeMIiepaTypa Bo3[yxa B Hiojie-aBrycte focturaet 34—37°C, a B sHBa-
pe-deBpane moHuxaercs 10 — 32—34°C. Takue Mopo3bl 3a TEPHOA C
1891 o 1968 r. orMeuanucs Tpuxasi (1929, 1942, 1956). MonoxutenbHble
(Boiie 0°C) cpelHMe cCyTOYHbBIE TEMIEPATYpHl BO3AyXa B 00/1aCTH YCTOM-
YUBO yaepxuBaioTcs ¢ 17—19 mapra no 26 Hosi6pst — 13 mekabps, T. €. oT
8,5 no 9 Mecsiies.

CpeaHeronoBoe KoJUYECTBO OCAIKOB cocTaBisieT 625—725 MM. B Teue-
HHE roJia oCaJKu BHITTaal0T HepaBHOMepHO. Oxosio 70% uX NpUXOAUTCA Ha
TEMbIA nepuon (anpeyib — oKTAOpb). B nepuon ¢ dpespans no Mait ocagkos
BBIMTAAET Majio.

Io nanueiM Penoposa E. E. u ap. (1961), konrnyecTBo 0CaIKoB Ha Tep-
pUTOpUH 06IaCTH B OTAEbHBIE TONBI U3MeHsAeTCH B Tpeaenax 50—120% or
cpenHeit HopMbl. Tak, u3 100 nocnegHux setr 10—12 et 6bIMM OYeHb CyXue
(51—65% wopMBI rofioBbIX ocankoB), 35—38 ner — cyxue (76—100%),
45—48 net — BmaxHbule (101—125%) v 4—8 et — oueHsb BAaxHbie (126—
150%). ABTOpBI OTMEYAIOT, YTO BEPOATHOCTb CYXMX U OYeHb BIAXHBIX JIET
COOTBETCTBEHHO cocTasiseT 11 u 6%.

BricoTa CHeXHOro nokposa B cpeAHeM Kkoiiebnercss ot 13—15 cM Ha
foro-3anage ¥ o 16—18 cM Ha ocranbHoit Tepputopuu. HaubGosnblieit
oHa ObIBaeT 0OBIYHO B KOHIie (eBpans. IlepBblit cHer BhIMAgaeT B KOHIE
HOA0ps, @ YCTOMYMBBINA CHEXHBIA TTOKpPOB 06pa3yercss B KOHIle eKabps.
[MocnenHuit cHer Mcuye3aeT BO BTOpPOi MNoJoBHHe amnpensi. [lpomoaxu-
TEIBbHOCTb CHEXHOro nmokposa 60—70 nHei.
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I'My6uHa npoMep3aHus MOYBH B TeUeHHE 3UMBI cocTaBisieT 36—47 cM.
B HaubGosnee xoyoqHbie 3MMBbl B HEKOTOPHIX paifoHaxX MoYBa MPOMEpP3aeT Ha
riryouny 6onee 100 cMm.

Bpemsi Beretaluu pacteHUil MoapasfensieTcss Ha IBa mepuoja: BeceH-
He-JIeTHUH, OXBaThIBAaIOUIMIA ampenb, Mall, MIOHb, U JIETHE-OCEHHUN —
HIONb, aBTYCT, ceHTA0psb. [lepBhiil Meproa XxapakTepusyeTcss MaJibIM KOJHU -
4YeCTBOM ocajikoB (oKoyio 160 MM). YpoBeHb TOUBEHHO-TPYHTOBHIX BOJ ITO-
HUXAETCs, U BJIAXHOCTb MOYBHI YMEHBIIAETCH NO HOPMAIbHBIX BEJTHUMH.
Hepenku ciyyau, Korga B 3TO BpeMSs mepechiXxaeT NMaxoTHBIN CIO# U pac-
TEHHUS CTPAAAIOT OT 3acCyXH.

JleTHe-oceHHHUIT nepHoa XapaKTepulyeTcsd U30LITKOM Biaru. B cpen-
HEM 3a 3TOT Mepuoj BbiMagaeT okoio 260 MM ocankos. IIpu craGom wc-
MapeHuH cCo3JaloTCs YCJIOBUS JUIE U3OBITOYHOTO YBJIaXHEHMs TTIOYBBI. Ypo-
BEHb MTOYBEHHO-TPYHTOBLIX BOJ U CTEMEHb BJIAXHOCTU MOYBH pPE3KO BO3-
pacTarlor.

Ce3oHHbIe KoJiebaHUs TeMIepaTypsl ¥ BJIaXHOCTH NMOYBBI CIOCOGCTBY-
IOT UHTEHCHBHOMY NPOTEKaHHIO OGUOJIOrMYECKUX MpolieccoB B moyse. [pu
3TOM JOBOJILHO TIPOAOKUTENbHbINH 6e3MOpO3HBIN Mepuoa ¢ Giaaronpusr-
HOI TeMIlepaTypoii M YCJIOBUSIMH YBIaXHeHHUs oOycloBIMBaOT OnicTpoe
pa3jioXeHHe PAaCTUTENBHBIX OCTaTKOB, a U30bITOK BJIaTM B OCEHHUWI TepH-
Ol — BBIHOC 3a NpeAe/ibl MaXOTHOTO CNOs 3HAYMTEJIbHON YacTH MUHEPATb-
HBIX ¥ OPraHUYECKUX COeIUHEHUN.

IloyBooOpasylomue HOpPOABI 00JACTH MOXHO pasfeINTh Ha 5 TeHe-
TUYECKUX TPYNI: JeTHUKOBBIE, BOXHO-JIEAHUKOBbIC, NPEBHEALTIOBUATD-
Hbie ¥ QUIIOBUAIBHO-O3€pHBIE OTIOXKEHMUS, a TakXke IMorpebeHHbIi
Topd.

Jeonuxosvte omaoxNcenua NpeNCTaBICHB BAIYHHBIMM TIMHAMH, BaTyH-
HbIMM TSXEJBIMH, CPETHUMHU M JIETKUMU CYTJIMHKaMH, a TaKXKe BaTyHHBI-
MmH cymecsmu. Hepenko JieTHUKOBbIE OTIOXKEHUSI UMEIOT ABYWIEHHOCTb B
Mop(doNornyeckoM CTPOEHUM, KOTopasi BbIpaXaeTcsl MOYTH TOBCEMECTHO
IBYMSl pa3jiMYHBIMHU MO OKpacke M MEXaHUYECKOMY COCTaBY TOpHU3OHTAMH.
BepxHue cliou ClHoXeHb Gojiee PHIXIIBIMUA, HE OTHOPOMHBLIMHM IO OKpacke
ropoaMy. XapaKTepHOil OCOOEHHOCTHIO JIEAHUKOBBIX OTJIOXEHHH sIBJISA-
JOTCS1 TIOBBILIEHHAas! X KapOGOHaTHOCTb, CPaBHUTENBHO HPOYHBIE 3amachl
3JIEMEHTOB MHUTaHUS PacTeHHH.

Boono-sednuxosste oTIOKEHNS B OCHOBHOM TIpE/CTaBIEHB O€3BaTyH-
HBIMU TSAXEJNBIMA WIOBAaTBIMU W JIEHTOYHBIMM TJIMHAMH, KOTOpbie MOp-
¢onoruyecku pasauyalOTCsl SIPKOCTbIO OKpacKu. BcTpevaloTcs KUpNUyY-
HO-KpacHble, KpPaCHOBAaTO-KOPUYHEBbie M KOPHYHEBATO-CEPhi€ TJIWHBI.
Hepenko BogHO-NeIHMKOBBIE IMHBI BRIXOAST Ha JHEBHYIO MOBEPXHOCTH
U ABJSAIOTCS MOYBOOOpa3yloUINMHK oponamMu. be3BanyHHbie MJIOBaThie U
JICHTOYHbIE TJIMHBI XapaKTepuU3yloTCs HeOaaronpusATHHIMA (HU3nIecKu-
MU cBoificTBaMu. [IIS HUX XapaKTepHbl ciabasi BOIOIPOHHIAEMOCTh
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M, HaobopoT, CIMUIKOM BBICOKasi BNAaroeMKOCTb, Majiasi TETJIOMPOBOMI-
HOCTb, CITOCOGHOCTb Je(OPpMHUPOBATLCA NMPU TepeyBIaXHEHUH U HcCy-
weHun. HecMoTpsi Ha cpaBHHUTENBbHO BBICOKOE comepxaHue docdopa u
KaJisi B BONHO-JIEAHWKOBBIX OTJIOXKEHUSIX, IUTSE pPaCTeHUH OHU Maiofo-
CTYITHBI.

Cpeny JIeTHUKOBBIX M BOOHO-JEIHMKOBBIX OTJOXEHHHA BCTpEYaroTCs
cynecyaHble U TlecYaHble MOPOJbI, KOTOpbiE Ha TEPPUTOPUU 0BIacTU UMe-
10T HeGoMblloe pacnipocTpaHeHWe. Yalle Bcero oHW pacnojioXeHbl Ha BO3-
BHILIEHHOCTAX. MolitHoCTh UX Kone6iercs ot 60 cM xo aAByx MeTpoB. Cymec-
YyaHble W TlecyaHble MOPOAbI OTIMYAIOTCS CIMIIKOM HU3KUM COAEepXaHUEM
OCHOBHBIX 3JIEMEHTOB MUTAHHUSA IS PACTEHUIA.

Annrocuaavno-o3epusie u OpeGHeaAIOGUAALHbBIE OTIIOXKEHUS 3aeraioT
JnokanbHO. Tlo rpaHYJIOMETPUYECKOMY COCTaBY OHU pa3iNyaloTcs OT TH-
XeNbIX MJIOBaThIX IJIMH 0 CJOUCTHIX NMeckoB. [ToBceMecTHO B pa3pe3ax
Ha aJUTIOBUANBHBIX OTJIOXEHUSX pa3IMYHOIrO IrpaHyJIOMEeTPUYECKOTO CO-
cTaBa HabiogaeTcs CIOMCTOCTD, YTO CBUAETENBCTBYET 00 yyacTiu B dpop-
MHUPOBaHUM 3TUX NMOPOJ NMaBOAKOBHIX U HaroHHbIX Boa. Ilo 3amacam ane-
MEHTOB MUTAaHUs IS PacTeHUI aJUTIOBUAJIbHBIE OTIOXEHUSI, OCOOEHHO
CBSI3HOTO TPaHYJIOMETPUYECKOIO0 COCTaBa, OTIMYAIOTCH 3HAYUTENbHBIM
60raTCTBOM.

Topgh miipoko pacrpocTpaHeH Ha TeppUTOpUM obnacTu. Berpeuaror-
cq BCe BUAH TOpGHOB: BepXOBbie, MepeXogHble U HU3WHHbIe. OgHaKO Hau-
6oJiblllee pacTipoCTpaHEHHe U GOJIBINYIO LIEHHOCTD NpeACTaBisieT HU3WH-
Hblif Topd. HusuHHBI TOpd creayeT paccMaTpuBaTh Kak NMoyBooOpa3sy-
IOLIYIO TTOPOJY OpraHOTeHHOTO NMpoUcXoxineHus. OT cBoiCTB TOpOTpyH-
TOB BO MHOT'OM 3aBMCSIT CBOICTBa NMouB TopdsiHMKoB. [pakTuka MHOTUX
X039 CTB M MCCeNOBaHMs aBTopa MOKa3bIBaloOT, YTO OTop(oBaHHbBIE 3EM-
JI 00MlafialoT BHICOKMM TMOTEHHUUANBHBIM IJIOJOPOIMEM M MOTYT OBITH
BaXHBIM pe3epBOM B CO3JaHWUM KOpMOBOUM 6a3bl IJisi XMBOTHOBOACTBa
obnacTu.

IMoapobHasi XapaKTepUCTHKa OCHOBHBIX MTOYBOOOpa3ylolIMX mopox 06-
JIAaCTH TIpUBOAUTCA HUXE, B IJIaBe 2.

PacTHTEIbROCTh 00JacTH MMeeT CBoM ocobeHHocTH. Ilomasnsioliee
GOJTBIIMHCTBO MOYB 06J1aCTH NMEPBOHAYATHHO BO3HUKIIO M Pa3sBUBAIOCH MO
JIECHOM pacCTUTENBHOCTHIO Y, HECMOTPS Ha TIPOU3OLIE/IIINE 3HAYMTENbHBIE
U3MEHEHUs PacTUTENLHOTO TOKPOBa, COXPAaHWIO MHOTHE XapaKTepHble
TIPU3HAKU U CBOICTBA JIECHBIX MOYB.

MaccoBoe yHUUTOXEHHE JIECOB C IeNbio, TNaBHBIM 00pa3oM, OCBO-
GOXAEeHUS TUTOLIAfel JUIS CeIbCKOXO3SMCTBEHHOTO MCIONBb30BaHUS Haya-
JIOCh CPaBHUTENIBHO HENAaBHO (BCETO HECKOJIBKO CTOJNETHIl TOMY Hasam) U
MPpONOJIXAIOCHh MOYTH A0 MOCAETHETO BpeMeHH. B Hacrosiiiee BpeMs jneca
3aHUMaIOT Bcero okono 14% mmomanu. bosbias 4acTh MX MpeACTaBieHa
HMCKYCCTBEHHBIMM HAaCaXAECHUSMHU.
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KanuuuHrpanackass obnactb BbiIesisieTcs W3 psina obnacteit Poccumn
TEM, YTO 3HayWTeJlbHas ee YacThb 3aHsSTa JYrOBBIMU YroAbsiMHU (OKOJNO
30% Bceir miomaaun). 3to npuobperaeT ocoboe 3HaYEHHE, €CAU MpPU-
HATh BO BHUMaHUWe, YTO MOWMEHHBIE JIyra COCTaBJAIOT 3lech Bcero 12%
OT BCcell TUioLalX CEHOKOCHO-NMAaCTOMIHHBIX yroauii, okojio 88% 3aHu-
MaioT JIyra MaTepUKOBbI€, U3 KOTOPBIX YaCTb OTHOCUTCS K HU3MEHHBIM
JiyraM BOAOpa3le/IbHBIX PaBHUH, a Apyras 4acTb — K CYXOIOJbHBIM cesi-
HBIM. '

BcenenctBre HapyllleHUst METMOPAaTUBHBIX CHCTEM B BOEHHBIE TOMBI 3Ha-
YuTeNIbHasA YyacTb TEPPUTOPUU 00JIacTH MoABeprjiack BTOPUYHOMY 3abono-
YUBAHUIO, YTO OOYCHOBUJIO M3MEHEHHS OOTAHWYECKOrO COCTaBa TPaBOC-
Tos AyronactOUIUHBIX yroguil. HekoTopblie 1ieHHbIE TpaBbl Hayajlu BbiTia-
JaTh, ¥ Ha UX MecTe MOSBWJINCH MJIOTHOKYCTOBBIE TPaBbl, TaKMe KakK lIyy-
Ka IepHUCTasA, CATHUK U p. B nocneBoeHHbIe TOABI Ha TeppUTOpUH 06Na-
CTH BBITIOSTHEH Oonblloi 06beM paboT no Menropaliuu 3emesb. B Hactos-
1ee BpeMsi MeJIMOPaTUBHOE X0351CTBO 00JIaCTH NMPeICTaBsieT CO00M CIOX-
HBIi KOMIUIEKC MHXEHEPHO-TMAPOTEXHUYECKUX COOPYXEHUi, BKIIOYaIO-
LM TYCTYIO C€Thb BOJIOCOOPHBIX M MArMCTPAJIbHBIX KAHANIOB, HACOCHBIE CTaH-
LIUU, 3alllUTHbIE AaMOBI U Ap.

MarepukoBsle Jyra B 00JacT BCe UCKYCCTBEHHBIE, TO3TOMY YpE3BbI-
YalHO TPYAHO YCTAaHOBUTb KaKHe-JIMOO 3aKOHOMEPHOCTH pachpeesieHUs
pa3TMYHBIX JYTOBBIX (POpMalUil U acCOLIMALIMiA.

OCo6eHHOCTBIO Pa3BUTHS PacCTUTEJSbHOCTH Ha TEPPUTOPUU obOIaCTH
SBJIIETCS BBICOKUI €XEeTroAHBIH NMPUPOCT OPraHUYECKOM MAacChl Kak y Jape-
BECHBIX, TaK U Yy TPaBSHUCTBIX pacTeHUH, YyTO OOBsICHsAETCA OMaronpusT-
HBIMU THIPOTEPMHUUYECKUMHU YCIOBUSIMUA. YKa3aHHOE OOCTOSTENBCTBO MMe-
eT GoJibllIoe 3HAYeHHWeE UISl MOYBOOOpa3oBaHMS, TaK KaK BBICOKHUIA €Xerol-
HBIIf TIpUpocT obecrieunBaeT U GoJblIOe MOCTYIJIEHWE OPraHWYEeCKUX Be-
LIECTB B TIOYBY.

2. Oco0eHHOCTH MPONECCOB NOYBOOOPa30BaAHMS
H MHKPO3JIEMEHTHbI COCTaB MOYBOOOPA3YIOIIMX NOPOJ,
H NOYBEHHO-TPYHTOBBIX BOJ

2.1 XapakTepHCTHKA OCHOBHLIX MOYBOOOPa3yIOMMX MOPOJ

Hauano nousoo6pa3oBanus 3anafHoit yactu HeuepHo3eMHO 30HBI
Poccuiickoit ®enepaitin OTHOCUTCH K TMOCJeNeTHUKOBOMY TNEpHOAY,
KOra HayaJl yCTaHaBJAUBAaTbCd YMEPEHHO-TEIJIbIH M BAAXHBIA KIUMaT,
o0yc1oBUBUIUH OBICTPHIA POCT TPaBAHUCTONW M JPEBECHOI pacTHUTENb-
HOCTU. MaTeprHCKUM cybcTpaToM (pOopMUPOBaHUS TOYBEHHOTO NMOKPOBA
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6bUIM pa3sMYHble HAHOCH JIEAHUKOBOTO WM BOAHO-JIEIHUKOBOTO
MpoHCcXOXIeHus. 3xecs Hanbonee 3aKOHOMEPHO NPOCAEXUBAETCSA CO-
OTBETCTBME PaCMpOCTpaHEHHUs 3NEMEHTOB peibeda M MouYBoOOpasyio-
X MOpOMd, a TaKXe Habjlogaercs TecHas CBA3b reoMopdonoruyec-
KHX M TIOYBEHHBIX CUTyallMil ¢ OCHOBHBIMHU (azaMu oieeHeHUs (3a-
BanuiuMH A. A., 1954).

Ha roro-3anazie peruoHa Jie IHUKOBbI€ OTJIOXEHUS MPeICTaBJICHEI, IJIaB-
HbIM 00pa3oM, GeckapO6OHAaTHBIMUA BaTyHHBLIMM CYTJTMHKaMH, Ha I0r0-BOC-
TOKE — (QIIOBHOTTALIUOHATEHBIMU Pa3HO3ePHUCTHIMM ITECKaMH C MPOCITOH-
KaMU TaJIeYHNKOB. B psie MeCT mecuaHas ToJlIIa NMPUKPHITa KapOOHATHBIMK
BaTYHHBIMM CYTJIMHKAMHU MOILIHOCTBIO OT 1,5 no 13 M. PaBHUHHBIE 31eMEH-
TH penabed)a XapaKTepU3YIOTCS JEMHMKOBHIMU OTHOXEHUSMU B BUAE Ba-
JIYHHBIX CYTIMHKOB W TIECKOB, a TaKXe BOAHO-JIEJHUKOBBIX INECKOB, CyT-
JIUHKOB W TJIUH.

Jlna 3amanHOM MPUMOPCKON XOJIMHCTON BO3BBIIIEHHOCTH 3eMJIaHII-
CKOTO TOJIyOCTPOBa XapaKTePHBIMM SIBJISIOTCS BATYHHBIE CYTJIMHKH, TIPU-
KpBIThIE MAJIOMOLIHBIM CYTIeCYaHBIM HAaHOCOM. DTH TOpOJbI, KaK NMpaBH-
o, 6eckapbOHATHEI.

TMonoroxoamucrass pasMmbiTas MOpeHHasi paBHMHA Mexay pekamu He-
MaH " [peroig npencraBieHa B OCHOBHOM JIETHUKOBBIMM KapOOHaTHHIMUA
oToXeHUussMH. B ceBepHOIt 1 3anagHoOM ee yacTAx MpeobIagaloT BATyHHLIE
cpelHue CYTJIMHKMA, TMPUKPHITHIE MATOMOILHBIM HAaHOCOM 0ojice JIerkoro
MeXaHUYECKOTO COCTaBa, B I0XHOW — BaJTlyHHBIE TJUHBI U TSXKENAbie CYT-
JIMHKH, B BOCTOYHON — O€3BalyHHBIE TAUHBI.

Ha Tepputopuu abpanupoBaHHON MOpeHHOI paBHUHBI, TPOCTUPAIO-
meica saons KaTMHUHTpancKo# BnaguHbl (1o neBoMy Oepery peku [lpe-
TOJIA), pacIpOCTPaHEHH! ABYWIEHHBIe HAHOCH JIEMIHUKOBOTO MMPOMCXOXIE-
HUA. Bonblueit yacThio 3TO XpslIeBaThie CpeAHHE WIHM JIETKHE CYTAMHKH,
MOACTHIaeMble KapOOHATHBIMHU TSXENBIMM BaJTyHHBIMH cyrauHkamu. He-
rTyboKue MOJMHBI M JIOXOUHB OGBIMHO 3amMOJTHEHBI MOJOABIMM HaHOCAMU
3JIIOBHANIBHO-JENIOBUATEHOTO TIPOMCXOXICHUS! B BUIEe KapOOHATHBIX 0e3-
BJIYHHBIX CYTIMHKOB WIM CyNeceil.

O3epHO-JTeTHUKOBEIE PAaBHUHBI MPENACTABIAIOT cO0OI MOYTH TUIOCKUE
cnabo pacwieHeHHbie TTOBEPXHOCTH, B Mpejesiax KOTOPHIX HAKarUTMBAINCh
OCalKH JIETHUKOBBLIX BOIOEMOB. ['OCTIOACTBYIOIIMMU TOpOIAaMH 3[1eCh SIB-
JIFI0TCS 03epHO-JETHUKOBbIE Oe3BAlyHHBIE KapOOHATHbIE HECIOUCTHIE TS-
XeJibie WioBaTele TMHEL. Hepenko Ha miry6uHe 1,5 — 2 M OT MOBepXHOCTH
TJMHBI [lepecnanuBaloTcd TOHKAMHU MpOCcAoiKaMu cyrmecu. B 6oablInHCTBE
ciyyaeB TJIUHBI MPUKPHITH MaTOMOIIHBIM (20—40 cM) HaHOocOM Gonee
JIETKOTO TPaHY/IOMETPUYECKOr0 COCTaBa, 4allle BCero Oe3BAJyHHBIMH CY-
MECSIMU WUTH JIETKUMHU CYTJIMHKAMH.

Ha Bricokux teppacax nonuH pex Ilperomm, Jdeitmel, MHCTpyya ¥ Ha
Mexnypeube Hemana — lllewyne nouyssl chopMUpoBanuch Ha HaHocax,
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CNOXEHHBIX TMECKaMH, Yallle BCEr0 COPTUPOBAHHBIMU MEJIKO3€PHHUCTHIMM,
pexe — rpyobIMH ¢ TaJibKo# ¥ rpaBueM. B roiimMax pex npeobiagaror cpel-
He- U TSXEJIOCYTTUHUCTHIE aJTIOBUAIbHBIE HAHOCHI.

CBoeobpa3HbiM reoMopdosiorudeckuM paiioHoM sBisiercs Kypuic-
Kasi HU3MEHHOCTb, TIpeACTaBisiolias coboil ciaerka HaKJIOHHYIO K 3a-
Magy MJIOCKylo paBHUHY. MopeHHBIE OTIOXEHUS 3[1eCh MPUKPHITH JpeB-
HeaJUTIOBUAIBHBIMUA (IeNbTOBHIMU) NMecYaHbBIMU HaHocamMu. Ha 6onb-
el 4YacTH TEPPUTOPUU OHU 3aJIeTalOT HUXKE YPOBHS MOPSI M TTOKPBITH
6osee UMM MeHee MOLIHBIMM TodUaMM TOpda WIM COBPEMEHHBIM
aunoBdeM. B BOCTOYHO# YyacTH HU3MEHHOCTH TouyBoobpasyiolue no-
poIb! NMpeaCcTaBIeHHB HOBOJbHO MOLIHBIMU CpeIHEe-U TAXETOCYTIUHU-
CTBIMH AJUTIOBHANbHBIMA HaHOCaMM, 3aJleTaloI{MMU HEMOoCpeJCTBEHHO
Ha [peBHEAIIOBHANBHBIX MeCKaxX; B LIEHTPAJIbHON — IpEeBHUI ajuiio-
Bl CKpPBIT MOA 2—4-MeTpoOBOil ToJlei Topda, Ha MOBEPXHOCTH KO-
TOpoOro 3ajeraet MaaoMoliHbiii (15—70 cM) HaHOC CpeIHeCYTJIMHHUC-
TOro aXIOBHUS.

B caMoM nipoliecce o6pa3oBaHHsl MOYBEHHBIX MOPOX Ha TEPPUTOPHUHU
obnactu uMewTcs crneluduyeckne ocobeHHocTH. MaTepuHcKHe To-
poAbl GOpMUPOBAINCH 3ECh TOA BIUSTHUEM HEATENbHOCTHU JNEAHHKA U
TMOCHAEAYIOUIMX TIPOLIECCOB pa3MbiBa U TEepPeOTIOXEHUS MOPEHHBIX
obpasoBaHMil. UCXOMHBIM MaTepUaioM MJIS HAKOIUIEHUS TOJIIUA PbIX-
JILIX HAHOCOB B OCHOBHOM TOCJIYXHWJIA MECTHbIE KOPEHHBIE OCafOUYHbIE
nmopoabl, Gojiee WJINM MeHEe pa3HOOOpa3HBIE MO CBOEMY JIUTOJOTMYEC-
KoMy cocTaBy. IlepeoT/oXeHNEe 0CcagKoB BOJOIO cocobcTBOBaO nUd-
depeHnanuu HaHoCoB. DTO 0GYCIOBUIO 3HAYUTENBHYIO MECTPOTY MOY-
BOOOpa3ywUIMX NMOPOJ MO COCTaBy U pacrpoOCTPaHEHHUIO.

Creuncdunyeckoit 0CoOGEHHOCTBIO MECTHBIX MaTEPUHCKHUX TOPOI SABJISA-
€TCH TaKXe LIUPOKOe paclpoCTpaHeHHe B HUX KapOOHATHBIX BKIIOYEHUH B
BHIIE OCKOJIKOB M3BECTHAKOB WJIH BTOPUYHBIX KOHKpPELHIA.

Hapsiiy ¢ UeNAbIM pSAAOM pa3iMuiii B YCIIOBUSX NMOYBOOOpa3oBaHUs Ha
TepPUTOPHH 0BNACTH MO cpaBHEHHIO C rocynapcrBamu IpuGantiku u be-
JlopyccHeii, UMeIoTCS ¥ HeKOoTopbie cxoaHble uepThl. K unciy mocieqHmx
OTHOCHUTCH, TIpeXJIE BCETr0, OTHOCUTENLHO MOJNONO# abCcoMOTHBIA BO3pacT
MOYBOOOPA3yIOLINX TOPON, CBA3aHHBIN C TEM, YTO OHU HAXOMATCSH B Ol-
HOI1 06/1aCTU MOCJEeAHEro BINAUCKOro OneleHeHus.

IMousoo6pasyoume nopoasl KanuHuHrpaackoil o6nactu, crpad Ilpu-
OaNTHKHU, a TakKe belopycc aHaTOTMYHBI [0 MUHEPATOTUYECKOMY CO-
CTaBy, YTO CBHIETENILCTBYET O €AMHCTBEe MX MpoMcxoxaeHus. Haunbonee
UIMPOKO pAClpOCTpaHEHHBIMU MUHEpajJlaMU SIBISIOTCA KBapll, KaiueBbie
nojieBrle WIMaThl, GeCIBETHRIE CNIOAB M THAPOCHIONHI, TTayKoHUT. Kpome
3TOro, MOBCEMECTHO, XOT U B He3HAUMTETBHBIX KOMUYECTBAX, BCTpEYa-
1oTCs poropasi obMaHKa, 3IUIOT, FpaHaT, pyTHN, ceH, AUCTEH, TypMa-
nuH. Hekoroprle mopoabl B HEGOABILIMX KOJIMYECTBaxX coaepXar LIEOHHT,
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alaTUTBI, TTUPOKCEHBI, aHaTa3, cepUuT, hochopUTH, aHIATY3UT, aio-
¢an, mraruokias.

ConepxaHue OTAENBHBIX MUHEPAJIOB B Pa3HBIX MOpoJax HEOIMHAaKOBOE.
MopeHHbIe oTIOXeHHS conepXaT 45—70% xBapla, 6—9 % KajlueBBIX NO-
Jiebix mimaros, 13—33% rumpocmion, 0,2—1,6% 6GecLiBeTHBIX CIIOR, 12—
13% xanbuuroB u 0,1—0,7% raayKOHUTOB.

Be3BamyHHBIE TaXeJible TIMHBI BOMHO-JTEAHUKOBLIX OTAOXEHUH OTIH-
yaloTcsl 6ojiee HU3KMM KOJIMYeCcTBOM KBapiia (mo 14%) u KanueBBIX Nnoje-
BHIX 1ITIaToOB (OKoMo 1%), a Takke Gojiee BHICOKUM COAEpPXaHHEM TMIPO-
cmon (okono 76%). ComepXaHue KBaplla ¥ THAPOCTION B JIEHTOYHBIX [JIH-
HaxX COCTaBJIsIeT COOTBETCTBEHHO oKojio 30 u 57%.

CymnecuaHble ¥ necyanbie moponbi Ha 80—90% cocroar u3 KBapla, S—
11% xanueBbix MONEBHIX HIMaToB, 1—5% ruapocmion, 0,3—3% raaykoHu-
Ta, 10 6,5% dochopuros u o 0,5% porosoit o6MaHKH, 3MUIOTA, LTUPKO-
Ha, rpaHaTa, pyTwia, rarnokiasa (Baxenun U. I., Benskosa B. U., 1959;
3aBamminuH A. A., Hanexous B. B., 1961).

MouBoobpasylore nopoasl KantuHuHrpagckoi oblacT 3HaAYMTEABHO
pasnnyaloTcs Mo XMMUYECKOMY cocTaBy (Tabn. 1).

BayioBo#t XMMHUYECKHMII COCTaB MOPOX XOPOILIO COIIaCyeTcs ¢ IpaHylo-
METPHYECKUM COCTABOM: MOPOJBI TAXEJIOro rpaHyJOMEeTPUYECKOTO COCTa-
Ba coliepXaTr MeHbllie KpeMHe3eMa, GoJbllie TIMHO3eMa M OKCHIa KaJIbliUs.
Jlerkue mmopoar!, Ha060poT, oboralleHbl KpeMHE3EMOM M OEIHBI TTUHO3e-
MoM. XapaKTepHO, YTO B TIOpoJax JIETKOTO IpaHyJIOMEeTPpUYECKOTO COCTaBa
HEPEAKO MPUCYTCTBYET OONbLIOE KOJHMUYECTBO OKCHIA KaTblMS, aNaTUTOB
1 dochopUToB, YTO OGYCIOBAEHO, MO-BUAUMOMY, BIUSAHHEM MECTHBIX
KOPEHHBIX OCaJIOYHBIX MOPO.I.

XapaKTepHOW OCOOEHHOCTBIO NMOYBOOOPA3yOIIMX IMOPOX objnacTu
SABNISETCA HU3KOE CoJepXaHWe OKCHAA HATpHUS NpPH 3HAYUTEJNHLHOM KO-
JIUYECTBE OKCHMIA Kajusi, YTO HAXOAUTCA B TIOJTHOM COOTBETCTBUH C
MHMHEPATIOTMYECKUM COCTAaBOM (KajMeBbie MOJiEBbIE LIMATH M MPUMECh
TJlayKoHHUTa). 3HAyUTETbHOE BapbMpOBaHHWE HaOMIOHAEeTCSs B COAEpXaHUH
docdopa, obycnoBieHHOe BapHallMSIMM WCXOXHOTO MHHEPAIOTHYECKOTro
coctaBa (bonbllieif WAM MeHbIIE TNpdMechblo anatutoB U ¢ocdopu-
TOB).

IMouBoOGpasyiole TOPOABI TAXKEIOTO TPaHYJIOMETPHUYECKOTO COCTa-
Ba, KaKk MpaBWJIO, UMEIOT TIOBHIIIIEHHOE COMlepXaHWe OKCHAa MapraHiia,
a TaKkXe OKCHJa XeJe3a Kak abconmioTHoe (okono 9,5%), Tak U 1Mo OTHO-
LIEHUIO K KOJMYECTBY MNIMHO3eMa; HU3KYI0 KOHIIEHTPAIIMIO OKCUIa KaJlb-
UMsl, He CBSI3aHHOTO B BUE KapGoHaToB (okosio 1%); mpHcyTCcTBHE CBO-
6ogHoro KapboHaTa KajblUs C HeGOJNblIOW MpUMeEChIO KapOoHaTa Mar-
HUA (1o 20%); oueHb HM3KOe ColepXaHWEe OKCHOA HaTpHs NpH BecbMa
3HAYMTEBHOM KOJIMYECTBE OKCHIA KATWsl U CPaBHUTEIBHO BBICOKOE CO-
depxaHue ¢ocdopa.
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XuMH4ecKHil cocTaB Ge3BaSyHHBIX MJIOBATBIX TIMH TOATBEPXIAET WX
TECHYIO TeHETHYECKYIO CBSI3b C BAJYHHBIMH CYTIMHKaMH W DIMHamH. Pas-
JIMYME B COCTaBe 3TUX MOPOJA OOYycJIOBJIeHO, MIaBHbIM 00pa3oM, Oobliei
WM MeHblIel pUMechio KBaplla, YTO BbI3bIBAET YBEJUUYEHHUE COJEPXKaHUS
KpeMHe3eMa ¥ MafieHHe OTHOCHUTENBHOrO KOJMUYECTBA BCEX OCTAJIbHBIX OK-
cuioB. OTIMYNTENBHBIM ABISAETCS TaKXe yBeJHUEHHE COAepXaHUs OKCHIa
Xejie3a M YMeHblIeHHe KOJIMUYeCTBa OKCcHAA HaTpus. B octaibHoM Ge3Ba-
JIyHHBIE TJIMHBI MOXHO pacCMaTpUBaTh KaK HaKoIUIeHHe o6elHeHHOM KBap-
1eM MIUCTON (pakIUH BATYHHBIX CYTJTMHKOB.

ITo cpaBHeHHIO ¢ QPUHISHACKMMHM U LIBEICKUMH 03€pHO-JE€AHUKOBBI-
MU TIMHaMU M CYTJIMHKaMH, a TaKXe C BaJIYHHBIMU CYTJIMHKaMH H JIEH-
TOYHBIMM TIIMHAMH ceBepo-3amaga Esporneiickoit yactu 6nisiiero CCCP
TAXeNble MouBoobpasyiourie nopoasi KaiMHUHrpagcko#t obGiacTH Xapak-
TEPHU3YIOTCS TpeobaafaHueM Kaius MpH MajioM colepXaHUH KajlbLus, H
0cOOeHHO HaTpHsl, a TaKKe HHU3KHM KOJHMYECTBOM OCHOBaHMIA.

OcobeHHOCTh XHMHYECKOTO COCTaBa TSAXENbIX MOYBOOOpa3ylolUX Mo-
POJI CBUIETENBCTBYET O TOM, UTO OHH MPEACTABIAIOT CO00I aKKyMYJIATHB-
Hble 006pa3oBaHHsA, 06YCIOBIIEHHble HaKOILUIEHHEM TOTOBBIX MPOAYKTOB
BbiBeTpUBaHUsA. [1o cBoeMy cocTaBy M CBOICTBaM OHM SBIFIOTCS CWIBHO
BBIBETPEHHBIMH TOPOJaMH, COCTOSILIIHMHU M3 OTHOCHTENBHO YCTONYMBBIX
KOMIIOHEHTOB.

BanoBoit XUMHYECKHIT COCTaB MecYaHbIX HAHOCOB HaXOAMTCS B COOT-
BETCTBUM C MX MHUHEpaJOTHe#l — TOCIIOACTBOM KBaplia, 3aMETHBIM COlep-
XaHNeM KaJIueBbIX MONEBbIX LIMATOB M APYTHX, MPEUMYIIECTBEHHO LBET-
HBIX MMHEpAIOB TAXeJoi (Gpakuiu ¢ MPUMECHIO IMayKOHMTa, IUTaruoKia-
3a, CEpHUIIMTa M THAPOCTION, YTO OOYCIOBJIIMBAeT HaJW4YMEe B HHUX MHHe-
PaIbHBIX 3JIEMEHTOB, HEOOXOMMUMBIX JUIs MUTaHUsA pacteHuit. ColepxaHue
KpeMHe3eMa B [ecYaHbIX Mopojax Kojebnaercs B mpeaenax 90,9—94,3%,
OKCHJIOB alIOMMHMSA ¥ Xejie3a — oT 3,0 mo 5,7%, ocHoBaHUi — oT 2,4 10
4,1%, npudeM B cocTase MOCHENHUX MpeobiagaeT Kaavii MPH MHHUMAIb-
HOM collepXaHMH MarHus.

K HauGosiee MoJoabM MopoAaM 3TOi TEpPUTOPUM OTHOCATCS COBpe-
MEHHBIe aNIOBHAIbHbIE, ALTIOBHABHO-03€PHBIE U @UIIOBUAJIBHO-AENIO-
BUAJIbHBIE OTJIOXEHHs, TIPeJACTaBIeHHbIE B OCHOBHOM TSIXENBIMHU TIbLIEBa-
TO-WJIOBAaTHIMU CYTIMHKaMHM M TIMHAMH, CPEIHUMH TIbUTEBAaTBIMU CYTJIUH-
KaMH, CYNecsIMH M CIOUCTHIMM TleckaMu. JlaHHBle mopoasl Hauboiee pac-
MpocTpaHeHsl B JojMHe M Aeibte peku HemaH M Ha tepputopuu Kypiuc-
KOl HU3MEHHOCTH. AJUTIOBUATBHBIE OTJIOXEHHS XapaKTepU3yloTCsl HEIUIOT-
HBIM CJIOXEHHEM W HATMYHEM KOMKOBATO-MPHU3MaTHYECKOW CTPYKTYpPhHI Y
TSXEJBIX MOpPOJ.

OTAMYUTENBHON 0COGEHHOCTBIO AUTIOBUABHBIX HAHOCOB SIBJISETCS OT-
CYTCTBHE B HMX KapboHaToB. B psiie MecT BepxHUii cJIOi CYTTMHUCTOTO ai-
JIIOBUSI UMEET HENTpAIbHYIO peakllMio M BBICOKOE COAEpPXaHHE 3NEeMEHTOB
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TUTaHUS JUIs pacTeHuit. CymiecyaHble ¥ TecyaHble HAaHOCHI, HA06opoT, Gel-
HBI TTUTATEBHBIMH 3JIEMEHTAMH. '

Ha tepputopun KypiiicKoit HU3MEHHOCTH HEpeIKO IMOYBHI MOACTHJIA-
10TCSl TTIOrpeGeHHBIM TOPHOM, XapaKTepHU3YIOUIMMCST TOBBILIEHHON 30J1b-
HOCTBIO C HEPaBHOMEDHBIM pacIpeliejieHHEM ee Mo Npod o, 3HAUUTENb-
HBIM COJEpXaHHMEM 3JIEMEHTOB MUTaHus (a3oTa, ochopa u Kanus), no
cpaBHeHuio ¢ Topdamu Benopyccum, a takke IMpubGantukm m CpenHe-
pycckoit paBHUHBbI (JlyoukoBckmit I. 1., 1975:, 3aBanuimmu A. A., Hanex-
muH B. B., 1961; Jlynunosuu U. C. 1970, 1973).

2.2. Oco0eHHOCTH MOYBO0OPA30BAHKA H MOYBCHHBIH MOKPOB

IMouBeHHbIt MOKpoB KaJMHMHTpaACKoil 0OGNACTH, pacHoOIOXKEHHOH B
caMmoii 3anmanHoit yacth HedepHo3zeMHo#t 30HBI P®, ¢opmupyercsa B crie-
UHMpUIECKNX MPUPOIHO-KIUMATHYECKUX YCJIOBHSIX, XapaKTePHU3YIOLIUXCS
MPUMOPCKUM TeIUIBIM U BJAXHBIM KIIMMAaTOM C PaBHOMEPHBIM pacripejie-
JieHUeM TeMIiepaTyp B TedeHHe Bcero roja. BeaumunmHa ruApoTepMUIECKOro
ko3ddbumenTa konednercs B npeaenax 1,5—1,7 (®emopos E. E. u nap.,
1961).

bnaronpusiTHbie YCIOBUS JUISl TIpOM3pacTaHUs pacTeHW oGecrieynBa-
0T 3HAYUTENbHBII rof0oBO MPUPOCT PACTUTENBHON MaccChl, a cJleloBa-
TEAbHO, U €XerofHoe MOCTYIUIEeHHEe OPraHM4YecKOro BellecTBa B IOYBY.
brnaronaps BEICOKO#M GMOIOrMYECKoif aKTHBHOCTH TTOYB 31€Ch OBICTPBIH pocT
PacTUTEILHOCTH COYETAETCS C IHEPTHYHOH MUHepanu3auueil opraHuyec-
KHUX BELIECTB, YTO 0OYC/IOBIMBAET HHTEHCUBHOCTb KPYTOBOPOTa BELIECTB B
CHUCTEME TOYBa — pacTeHUeE.

Bonbinasi mectpora 3/ieMeHTOB pejibeda M pasHooOpa3ue B pacmpocT-
paHeHWH MoyBooOpa3yolnX MOpOA Mpeaonpeleuiid MPOCTPAHCTBEHHOE
pa3iuyve B HANpaBJIEHHOCTH MOYBOOOpa30oBaTENbHBIX NMPOLIECCOB C HEO-
IVHAKOBBIM BHIHOCOM 3/IEMEHTOB M3 BEpXHHUX rOpH30HTOB noyB. [Ipu 3toM
B aBTOMOpP(}HBIX MOYBaX BBIHOC 3/IeMEHTOB He3HAYUTENbHBIN, a B MOMY-
THAPOoMOpGHBIX OH YCUIMBAETCS TIPU TIOBEPXHOCTHOM YBJIaXHEHWH. B pe-
3yAbTaTe BBICOKO OMOJIOTMYECKO aKTUBHOCTH NMOYB U MHTEHCHUBHOM Ty-
MHU(dUKAUMU pacTUTENBHONH Macchl IpU aBTOMOPGhHOM THUIIE YBIaXHEHUS
BEPXHSS 4acThb npoduis nouB oboraiaercs KUCIBIMU MPOAYKTAMHU pa3no-
XEHHUS OPraHWYecKoro BellecTBa, YTO NMPUBOAUT K 0Opa3oBaHUIO KUCIBIX
MOYB.

BrnaxHbiil KJIMMaT CMOCOGCTBYET pacHpOCTpaHEHHIO TOJyrHIpoMopd-
HBIX TIOYB C MHTEHCUBHBIM Irymycoo6pa3oBaHMEM, Ha XOpOLIO MpPOHHULIae-
MBIX Mopojax B NMOYBeHHOM Tpoduiie dopMHUpyeTcs aIIOBUATBHO-TYMY-
COBBIi TOPM30HT, a Ha CJIIOUCTHIX Iopoxax HaGJoAaeTcss MOBEPXHOCTHOE
orJieeHHe.
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B ycloBUSIX NMOBEPXHOCTHOTO YBJIaXHEHWUs TMPOMCXOOUT obGpa3oBa-
HHEe JEPHOBBIX TJIeeBLIX MOYB CO 3HAYMUTENBHOW aKKyMyJsiLlMe# Tymyca.
Tonsko B BepxHeM (20 cM) ropu3oHTe 3THX TMOYB 3amac ryMmyca co-
craBasier 110—140 1/ra. IocTossHHOE M36BITOYHOE YBaXHEHHUE HA MO-
HUXEHHBIX 3JIeMeHTax pejbeda oOyCcIOBUIO paclpocTpaHEHWE Ha Tep-
puTopuM o6ysactu TOpPAHO-GOTOTHBIX MOYB NPEUMYILECTBEHHO HU-
3UHHOTO THMA.

Hapsiny ¢ moa3oaucThiM, NEPHOBBIM U GOJIOTHBIM THMNAMH MOYB pac-
MpocTpaHeH TakXe Oypo3eMHBbIil; uier npouecc JeccuBaxa. OnHako, B
CHJIy BHILIETIPUBEEHHBIX MOYBEHHO-KITUMAaTHYECKUX OCOBEHHOCTEN, ITH
npolieccsl NOYBOOOpa3oBaHUSI HEPEIKO COMPSIXEHbI APYr C IPYTOM H B
GONBIIMHCTBE Cly4yaeB CIaXHBAIOT 0o0lMEe 3aKOHOMEPHOCTH, MpPHUCYILHE
KaXJIOMYy U3 HHMX, YTO SIBJISIETCS ONHO#N U3 IIaBHBIX MPUYUH PETHOHAb-
HBIX OTJIMYMH KaK B MOP(OJOTHH, TaK H B XHUMH3Me MMOYB JAHHOTO peTH-
OHa.

CylecTBeHHOe BIHSIHME Ha MOYBOOOPa3oBaHUE 31eCh OKA3bIBAET MPO-
U3BOACTBEHHas AesTEIBLHOCTh YejoBekKa. JTo objsacTh C ApPeBHEH 3emiie-
JeJIbYeCKON KyJAbTYpPOH XapaKTepu3yeTcsl BHICOKOW pacliaxaHHOCTBIO 3e-
MeJib U UX OKYNbTYPUBAHHUEM, UCKYCCTBEHHBIM pEryiupoBaHMUEM BOAHO-
BO3IYIIHOTO peXuMa ITyTeM WHTeHCHBHOU MeauopauuH. B Takux cneuu-
duyeckux ycnosusx npoueccsl GOPMUPOBAHUS TIOUB MpeTEprend Kaye-
CTBEHHO HOBBbi€ M3MEHEHMsl, BbIpaXalolluecss B YCUJIEHHUH XUMHYECKOro
BBIBETPUBAHUS MOYBEHHBIX MUHEPAJIOB 3a CUET BBICOKO OMOTeHHO ak-
TUBHOCTH TIOYB, U3MeHEHUHM ¢(OpM CBS3M OPraHOMUHEPAIbHBIX COEHM-
HEHUWH W UX MHUTpalM¥ U TpaHchOpPMAlUMKH B MOYBEHHOM mnpoduse. B
pe3yibTaTe OCHOBHBIE THUMBI MOYB, OCOGEHHO AEPHOBO-MOA30JHUCTHIE,
npuobpey OTAUYUTENIbHbIE OCOOEHHOCTH OT aHAJIOTHYHBIX MOYB APYTHUX
o6nacreit HeuepHo3eMHO# 30HBI B COCTaBe, CBOWCTBaX M 3aKOHOMEPHO-
CTSX paclipefieIeHUs BELIECTB Mo MpodHiIio, KOTOopbie 3aKiIlo4yaloTcs B
MpeUMyILIECTBEHHOM HAaKOIJIEHWH Xopollo ryMU(HIHPOBAHHOTO Opra-
HHMYECKOTO BELIeCTBa U OTHOCUTENBHO TITyOOKOM MPOHUKHOBEHHUH MOXA-
BHXHBIX TEpPErHOMHBIX BELIECTB B MOYBEHHYIO TOJILY, 3HAYUTEIbHOW
HAcBIIIEHHOCTH OCHOBAaHUAMHU NPO(HIs ¢ paBHOMEPHBIM pacnpeneie-
HHEM OCHOBAaHHUI M OGOJBIIMHCTBA XUMHUYECKUX INEMEHTOB IO TE€HETH-
YeCKUM TOPU3OHTAM.

B cBA3M C TeM YTO OCHOBHOM ILeJNBIO HAIIMX HCClIENOBaHUI ObLIO
U3ydYeHHEe MHKPOINEMEHTHOM CHTyallMM Ha CeJbCKOXO3SWCTBEHHBIX
yroausX, HaMM B KadecTBe 0ObeKkTa HccilelOoBaHMW OBIIM B3ATH BCE
aBTOMOpGHBIE U CcO cNabGbIMH TMpPH3HaKaMH TUApoMopdH3Ma TIOUBHI,
MpeACTaBJIEHHbIE NPEUMYIECTBEHHO I€PHOBO-NMOA30JMCTEIMM TMOYBa-
MU (MTOApa3EeNSIOUIMMHUCS TI0 TPaHYJIOMETPHYECKOMY COCTaBY Ha TMec-
YyaHble U cylecyaHble, JIETKO-, cpellHe-, TAXEJIOCYIJIMHUCTBIE U TIHHH-
CThie).

23



Mccnenosanuch Takke MHUHEPAIbHBIE TIOUBLI, C()OPMHPOBABIIHECS Ha
MEXIYPEUHBIX MPOCTPAHCTBAX B YCAOBUAX H3GBITOYHOTO YBIAXHEHHS, CPElH
KOTOpBIX HauboJjIee pacrpoCTpaHEHDI JI€pHOBbIE TJIeeBble U IJiceBaThie Mo-
YBBI.

MoiiMeHHBIE TEPPUTOPHH JONWH peK M 6eperoB 3aiMBOB TpeJCTaBle-
HH B OCHOBHOM OCYIICHHBIMH &JUTIOBHAJIbHBIMH MOYBAMM, KOTOPBIE OT-
JIMYAIOTCS OT MOYB Ha BojiopasfieNiax 6ojiee MOLIHBIM T'YMYCOBBIM FOpPH30H-
TOM M 4acTO BCTPEYarolMMcs XeMOTeHHBIM HaKOIUIEHHEM MarHus U Kaib-
LM B TOYBEHHOM Mpoduiie. OTH MOUBBI UCTIONB3YIOTCH KaK JIYTOMacTOMIL -
Hble yTOIHs.

Ha tepputopnu KypilicKoif HU3MeHHOCTH pactpocTpaHeHbl TophsHEIE
nouBsl. OHM MMEIOT JUTUTENLHYIO UCTOPHIO OCYIlIeHHsl C TOMOIIBIO TIOJIBIEp-
HBIX CHCTEM M HCIOJB3YIOTCS /Ul BO3AEABIBAHMS KOPMOBBIX M OBOILHBIX
KYJIbTYD.

O6o6uieHNe (HaKTHUECKOTO MaTepHaia 0 XHMHUYECKOM COCTaBE M CBOA-
CTBaxX Pa3HBIX THUIIOB MOYB IOKa3ajio 3HAYMUTEIbHOE pa3HooOpasue MX Mo
OCHOBHBIM IPU3HAKaM, YTO OMNpefleiecHO CrielNUKO MPOLIECCOB UX MOY-
BooOpasosaHus (Tabi. 2).

JlepHOBO-TI0A30UCThIE NOYBH Haubosee XapaKTepHBI JUIS TEPPUTOPHUU
obyacti. OHu 3aHMMAIOT 615 ThIC. ra, uiu 83% cenpxosyroamii. ITo rpaHy-
JIOMETPUYECKOMY COCTaBy Haubojiblllee pacripocTpaHEHHEe UMEIOT cpelHe-
M JIETKOCYTJIMHUCThIE NMOYBbI, 3aHMMAIOIIie COOTBeTCTBEHHO 28,4 U 27,9%
rwiomaau. Ha mosnio TaXenocyrIMHUCTBIX MoYB npuxoaurcs 16,3%, a nec-
YaHBIX U cynecyaHblx — 10,5%.

JlepHOBO-MOA30JIMCTHIE MOYBH Pa3HOTO IPAHYJOMETPUYECKOTO COCTa-
Ba HEpaBHOMEPHO paclipefiejieHbl Ha Tepputopuu obnactu. [lecuaHbie u
cyrnecyaHble MOYBEI HE 06pa3yioT 60JBIIMX MACCHUBOB, 2 BCTPEYAIOTCS MAT-
HaMM WIH ToJIocaMH cpefu Apyrux nous. OHM pacnpocTpaHeHbl B OCHOB-
HOM Ha PaBHMHHBIX M ClIA6OXOJIMUCTBIX y4acTKax 3eMJIaHACKOTo MOJyoCT-
poBa, nobepexpsax KariMHWMHIpaJacKoro 3ajiuBa, TeppacaMH IMOHM peK U B
1oro-3ananHoif yactu Kypickoit HI3MeHHOCTH, a TakXe B BOCTOYHOM YacTH
00/1acTH Ha IUIOCKOH 03epHO-JIeAHUKOBOM paBHUHE. JlaHHBIe TTOYBH cop-
MHPOBAIUCH MMPEUMYILECTBEHHO HA PBIXJIBIX MOPOJax JIErKoro rpaHyJIoOMeT-
PHYECKOTO COCTaBa.

Tecuyanble ¥ cynecyaHble NEPHOBO-MOA30MMCTHIE MOYBBI CHJIBHO pac-
MaxaHbl W JIUIIb HE3HAYUTEIbHASA UX 4aCTh HAXOAMUTCS MO €CTECTBEHHBIMHU
JyraMu U nactouiaMu. [1oYBBEl CHJIBHO MPOMBITHI, TOPH3OHTHI 3HAYMUTEIb-
HO pacTsiHYTHl ¥ HeYeTKOo BhIpaxeHbl. B TaGiulle 3 nmpuUBOAATCSA CTaTUCTH-
YecKHe TapaMeTphl cOCTaBa U CBOWCTB AEPHOBO-TIOA30AUCTHIX MECUYAHBIX U
cynecyaHbix mo4s. [lo cpaBHEHHIO ¢ aHATOrMYHBIMHM TIOYBAMHU Ha TEPPUTO-
puu EBponeiickoit yactu P® B pesynbTare UIMTEJIBHOTO CENLCKOXO3SIii-
CTBEHHOTO HCIOJb30BaHUS M BBICOKOWH OKYJBTYPEeHHOCTH OHHM MMeloT 60-
Jiee MOLIHBIA TyMyCOBBII TOPHU30HT U TMOBBIIIEHHOE COAEpXaHUE TyMyca.
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BTOpBIM XapaKTepHbIM NPU3HAKOM PAacCMaTPUBAEMbBIX TOYB SIBJSIETCS
HeryboKoe 3ajleraHiHe BOAOYNOPHBIX KapOOHATHBHIX MOpOJ, 3a CYET KOTO-
PbIX MIET HACBILLEHNE BEPXHUX FOPU3OHTOB MOYB KAJbLIMEM M MpaKTHYEC-
KU TIOJIHasi HEUTpaIu3alus ryMycoBbIX KUCJOT. O6 3TOM CBHAETEILCTBYET
OTHOCHUTEJIBHO BBICOKAsl CTeleHb HACBHIIIEHHOCTH OCHOBaHWSIMM BO BCEX
TeHETUYECKUX TOPH30HTaX, CaboKHUcIas peakuusi Cpefibl U MOCTeNneHHOoe
YBEJIMYEHHE HA3BaHHBIX MoKa3ateneil ¢ rIybuHoM. [Inst 3TMX MOYB Xapak-
TEPHO TaKXE€ BBICOKOE COAEpXaHWe KpeMHe3eMa W CPaBHUTEJILHO Majioe
KOJIMYECTBO TMOABMXHBIX hopM docdopa, Kanus M APYrUx JIeMEHTOB.

JlepHOBO-MOA30/TUCTHIE JIETKO- M CPEeIHECYTTTHHUCThIE MOYBH cdop-
MHPOBATHCh Ha TMOBBILIEHHBIX YYaCTKax cpeid MOpeHHBbIX abpaniupoBaH-
HBIX U 03€PHO-TEIHUKOBBIX paBHUH. OHU 3aHUMAIOT OGLIIMPHBIE TEPPUTO-
PHH ceBepo-3alajiHoii, I0ro-3anaaHoil ¥ BOCTOYHOI yacteit obnactu. [Nou-
BooOpa3yiolliie Mopoabl MpeACTaBieHBl BAJTYHHBIMH CYTJTMHKAMH Cpefi-
HETO M JIETKOro rpaHyJIOMETPHYECKOTO COCTaBa MM ABYWIEHHBIMH 110pPO-
JlaMH, KaK TMpaBUio, CBEpXy OoJjiee JIeTKOro, CHM3y — TAXEJOro cocTasa.
JUTUTENIbHOE CeNbCKOXO35MCTBEHHOE WMCMOJB30BaHUE PAaCCMAaTPHUBAEMBIX
MOYB, aHAJIOTUYHO JIETKUM TOYBaM, OKa3aJlo CYlLIECTBEHHOE BIWsIHUE Ha
Mo4YBooOpa3oBaTeNbHbIN MpollecC U Ha UX OCHOBHbIE arpOXMMHUYECKHE
cBoiicTBa (Tab. 4, 5).

B oTauuMe OT MecYaHbIX U CyNecYaHbIX 3TH MOYBB MMEIOT Gojiee BbI-
COKHME I10Ka3aTejM OCHOBHBIX arpPOXMMUYECKUX CBOWCTB U OoJiee YETKYIO
nddepeHIMaIAI0 TTOYBEHHOTO NMpodwisa, a Takxe MOBBILIEHHOE CONEp-
XaHWe NIMHHBIX MUHEPAJIOB, OKCHIOB MapraHiia, MarHust U HaTpus. Bme-
CTE C TEM B pacCMaTpPUBaeMbIX MOYBaX UMEET MECTO Psii CXOAHBIX MMPU3HA-
KOB, K KOTOPBIM OTHOCATCSI cilabokucnasi Wik 6iu3Kkas K HelTpaibHON
peakuyM cpelibl BO BCeX FeHETHYECKHUX TOPU3OHTAX, BbICOKAs CTENEHb Ha-
CBILLIEHHOCTH OCHOBAaHWUSIMH, MoOAOOHe 3aKOHOMepHOCTed M3MEHEHHUsl CO-
lepxaHus duznyeckoil TIMHBI, TyMyca U OOMEeHHOTO KaJiusi MO MOYBEH-
HOMY Tpodwiio.

ToaxeNnocyrTMHUCTBIE M TJIMHUCTBIE MOYBHI IIMPOKO PacIpoCTpaHEHbI
B LIEHTPAJIbHOM M I0XHOM YacTax 00JlacTU Ha MOPEHHBIX U O3epHO-JIEA-
HUKOBBIX PaBHMHAX W NPUYpPOYeHBl B OCHOBHOM K pailoHaMm pacrpocTpa-
HEHHSI TI0YBOOOPA3yIOlMX TOPOA TAXEIOr0 IpaHYJOMETPUYECKOTrO CO-
craBa. JlaHHbIE MOYBbI CHJIBHO pacraxaHbl 1 MHTEHCHUBHO HCIMOJIB3YIOTCS
IUTS BBIpALlIMBAHUS Pa3IHYHBIX CEJIbCKOXO3STMCTBEHHbIX KYAbTYp. [Tpodu-
JIM 3TMX MOYB MMEIOT PAN XapaKTepHBIX ocoOeHHOCTEH, OTAMYAIOMUX UX
OT moyB 6oJjiee JIErKOro IpaHy/JIOMETPHUYECKOro cocrtasa (Tabn. 6). OHu
obsiianaior, Kak npaswio, 60jiee MOIHBIM FYMYCOBBIM TOPH30OHTOM C pe3-
KUM OOpBIBOM Ha rIyOMHe 24-28 cM, IpM3HaKaMU OIJIeeHUs] Hermocpel-
CTBEHHO MOJ MaXOTHBIM cjioeM. Bcsl mouBeHHas ToMlla B pe3yJibTaTe OKyJib-
TypyBaHUs HaChlllleHA OCHOBAaHUSIMU M CBEPXY MMeeT ClnaboKuciyio UaU
6aU3KYI0 K HEHTpaJibHON peaxkuuio.
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ITo BajloBOMY XHMHMUYECKOMY COCTaBY J€PHOBO-NOA30JUCTbIE MOYBBI
C pa3HbIM cofiepXaHueM (U3NYECKO ITUHbB UMEIOT CXOIHbie YepThl. B
Tabnuue 7 B KauecTBe NMpUMepa TIPUBEJCH BAJOBO XHUMUYECKHUIT COCTaB
JIepHOBO-MOA30JIUCTON CpeTHECYTJIMHUCTON TMOYBBI Ha CpelHEM BaJlyH-
HOM MOPEHHOM CYTJIMHKE.

O NMpUHAMIEXHOCTH 3TUX MOYB K JEPHOBO-TIOA30JIUCTBIM MOXHO CYy-
JIUTD JIULIb MO OEAHOCTH BCEMU OKHUCJIAMM, 332 UCKIIIOYEHUEM KpEMHeE3e-
Ma, ¥ HAIMYUIO WITIOBUAILHOTO TOPU30OHTAa CO 3HAYMTENBHBIM HaKoOI-
JIEHUEM OKHCJIOB AIOMHUHUS, Xejle3a U MapraHiia.

JlepHoBble TyieeBbie M IJieeBaThie NMOYBH 3aHHMAIOT TUIOIIAAL OKOJIO
25 Toic. ta WK 3,2% cenbXo3yrolvii ¥ B paBHOM CTENEHHU MpEACTaBJIEHbI
KaK cpelHe-, TaK U JIETKOCYMJIMHUCTBIMH, a TaKXe TecyaHbIMU U Cy-
TecCYaHbIMH TTOYBaAMH.

PaccmaTrpuBaeMblie NMOYBBI NMPUYPOUYEHBI B OCHOBHOM K OTpHILIATENb-
HbIM 2JieMeHTaM penbeda M pacrosiOXeHbl CpPeld MOPEHHBIX paBHUH M
Ha MJIOCKUX 6ECCTOYHBIX MEXAYPEYHBIX TTOBEPXHOCTSIX 03€PHO-JIEAHUKO-
BbIX paBHHH. OHH He 00pa3yloT CTUIOUIHBIX MACCUBOB W PacTipoCTpaHEHbI
OTAC/NbHBIMA YYacTKaMH TPEUMYIUECTBEHHO B LEHTPAJIbHOW U I0XHOM
yacTy obracTw.

JlepHoBbI€ TJieeBble U IJieeBaThie MOYBBI CPOPMUPOBATUCH HA UCXOAHO
KapOOHAaTHBIX TIYGOKOBBIILEIOYEHHBIX MOpOAaX, MPEACTaBIEHHBIX MO-
PEHHBIMU OTJIOXEHHUSIMHU B BUIE BATYHHBIX CPEIHUX U TAXEIBIX CYTJIMH-
KOB. JlaHHbIE MOYBBI OOWILHO YBJIAXHSIIOTCS TOBEPXHOCTHBIMM U TO-
YBEHHO-TPYHTOBBIMH BOJAaMH U XapaKTEPU3YIOTCS XOPOILO BbIpaXeHHbIM
MOLIHBIM TYMYCOBBIM TOPH30HTOM, HaJMYMEM TNPU3HAKOB OIVIECHHUS
HEMOCPEACTBEHHO TNMOA TYMYCOBBIM TOPHU30HTOM M OTCYTCTBHEM Mopdo-
JIOTUYECKUX TIPU3HAKOB MOA30JIMCTOCTH.

BasioBbiii XMMHUYECKHUI COCTaB JIEPHOBOM TJIEEBOM TMOYBBI CBHIETENb-
CTBYeT O OMOreHHO# aKKyMYJISILIMM psiia OKHUCJIOB B BEpXHEM TOPHM3OHTE,
06 oyeHb cnaboM MpOsIBJIEHUH IJUTIOBUMPOBAHUS, TaK YTO OOLIWI Xapak-
Tep xumuyeckoit nuddepeHuMauny Mpodwis oTpaxaeT JUILb YPOBEHb
BBIBETPEHHOCTH U JIMTOJIOTHIO NTOYBoOOpa3yomux nopox (tadn. 8).

CraTUcTHYeCKHE TIapaMeTphl COCTaBa U arpOXMMHUYECKHUX CBOWCTB JEp-
HOBBIX ITOYB CBHMAETEIBLCTBYIOT O HEKOTOpOi crieuudrke GOpMHPOBAHUS
XHMHYeckoro coctasa (Taba. 9). OT AepHOBO-MOA30NUCTHIX TIOYB OHH
omiMyalotcss Gosiee BbICOKMM COJIEpXaHHEM TyMyca U ciaboKucioi pe-
aKiueil B TyMycOBO aKKyMYJSSTUBHOM TOpH3OHTE, YTO CBHUAETEJILCTBYET
O HaKOTUIEHHHM MaTOpa3NOXUBILIMXCS PAaCTUTENbHBIX OCTaTKOB, CBSI3aH-
HOM C BBICOKOI{ BJIaXHOCTbIO BEpPXHMX TOpPU3OHTOB. B psine ciryuaes mo-
Jo6HOe pa3BUTHE Mpoiiecca 06pa3oBaHUs IEPHOBBLIX TTOYB MOXET NMpPHUBEC-
TH K 0oTophOBBLIBAHNIO BEPXHETO FOPHU3OHTAa.

BcnenctBue KpaTKOBPEMEHHOTO WM  JUIMTENIBHOTO U30BITOYHOTO
YBJIaXHEHUS B HEPHOBBIX TOYBaX B OTAENbHbIE TMEPHOABI CO3IAIOTCSH
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aHa’poOHble BOCCTAHOBUTENbHbIE YCJIOBHUsSI, OKa3biBalOLIME CYIIECTBEH-
HOE BIUSIHUA Ha cOAepXaHWe W MHUTPAUHI0 XUMUYECKHUX 3JIEMEHTOB
no MmoyBeHHOMY npoduio. FeHeTHYECKHE TOPU3OHTHI 3TUX TMOYB UMe-
10T cBoeoOpa3Hbie Mopdosiornueckue NMPU3HAKU: XeNe3UCTble KOHKpe-
MU, pXaBbie WJIW OXPUCTble MATHA U MPOXWIKU, Gonee HJIU MeHee
MOLUIHBI{ CNJIOIIHON TJieeBblit TOPU3OHT B BepXHel 4yacTu mpoduis.

AnmoBHasibHbIe TOYBbI MOWMEHHBIX JIYTOB 3HAYUTEJbLHO pacnpocTpa-
HEHbl Ha TEPPUTOPHUU 00JIaCTH M 3aHUMAIOT TUlouans okono 70 ThiC. ra,
wnu 8,6% rutomianu cenbxo3yroauit. OuM pacrnojioXeHs! B MOMax pek, Ha
Tepputopuu Kypuickoit HU3MeHHocTH U I'yceBcKoif ApeBHeO3epHOi BMa-
IUHBI. DTH TTOYBbI XapaKTepU3YIOTCs 3HAYUTEIbHBIM pa3HOOOpasueM, obyc-
JIOBJIEHHBIM TIECTPOTON COCTaBa aUTIOBUSI, U3BMEHEHUSIMU BOAHOTO PEXH-
Ma, a TaKXe UWHTEHCHBHBIMM MEJHOPaTUBHBIMH OCYUIMTEJIbHBLIMU MEpPOT-
PUATUAMH.

AnnoBHaNIbHbIE MTOYBBI C(hOPMUPOBATUCH HAa MOYBOOOPA3YIOLIUX TOPO-
Jlax pa3HOre cocrtaBa — OT JpeBHEAUIIOBUATBHBLIX MECKOB U cymneceil 1o
JIENHUKOBBIX TJIeeBaThIX [MIMH U MOPEHHBbIX BAJTYHHBIX CYTJIMHKOB. B psine
MECT 3TH TOYBBI MOACTHIIAIOTCA MOrpeGeHHBIM TOPHOM, a TaKXKe MHOTO-
YIEHHBIMUA WIH ABYWICHHBIMU HAHOCAMHU.

Ha MecTax nepecbixalolMX CTapHil, B MPUTEPPACHOii 4YacTH MONWMBI, He
BCerjia 3aJIMBaeMoii NMaBOIKOBBIMU BoaMH, (POPMHUPYIOTCS a/llloBUAJIbHbBIE
cnabonepHoBbIe OrjieeHHbIE MOYBLI, KOTOpbie MPEACTaBIASIOT COo00i He-
CJIOUCTY10, UHOTA 3EPHUCTYIO, OIJIEEHHYIO C MOBEPXHOCTH MOYBY CpeAHe-
IO WJIM TSXKEJIOTo rpaHy/IOMETPUYECKOro COCTaBa. YyacTtue B oOpa3oBaHUH
3TUX TTOYB TSXEJIOro MO IpaHyJIOMETPHYECKOMY COCTaBy aJIIIOBUS C MEPH-
oandecKUM OoJiee MU MeHee JUIUTEJNbHBIM HU3OBLITOYHBIM YBJIAXXHEHUEM
TaBOAKOBBIMU M OTYAaCTH TPYHTOBBIMH BOAAMH M MOCHYXWIO NMPUUYUHON
Pa3BUTHS B HUX TPOLIECCOB OIJIEEHUSI.

Ha tepputopun HeMaHCKoit HU3MEHHOCTH, KOTOpasi orpaxiceHa AaM-
6aMu, pacnpocTpaHEHbl MAJIOMOILHBIE AUTIOBHAIbHBIE MOYBBI, MOACTHU-
naeMbie TopoM. BepxHsist Tosla 3THX MOYB MpeACTaBieHa aUIlOBUEM pa3-
JU4yHOM MouHOocTH (0T 2 g0 80 cM) cpeaHEro WIH TSXENOrO rpaHyJio-
MeTpHYecKoro coctana. Jlo coopykeHHs! 3aluUTHBIX JaMO 3aTopdoBaHHas
MOBEPXHOCTb HHU3MEHHOCTH TEepPUOIWYECKH 3aJMBajiach TaJIbIMA M Ha-
TOHHBIMU BOJaMH, MPUHOCHBIIWMH ajumioBuii. [locyie coopyxeHus naM6
OTJIOXEHHWE aUTIOBUS TPEKPaTUIOCh, YPOBEHb MOYBEHHO-TPYHTOBBIX BOI
MOHU3WJICS U Havyajacb MUHepanu3auus Topda.

B mpunoaHstoit yacth HemaHCKoOl HU3MEHHOCTH, B HOJMHAxX peK
WHctpyya u Tperonu, a TakXe Ha Tepputopuu ['yceBckoil IpeBHe-
03epHOI BMaAWHB C(HOPMHUPOBANMCHL AJTIOBHATbHBIE [JTyOOKOIEPHOBHIE
TMOYBBI.

CornacHoO AaHHBIM BaJIOBOTO XMMHYECKOTO COCTaBa, B npoduie aniio-
BUAJILHO-JIYTOBOIf MOYBBI OTCYTCTBYeT AHpdepeHuManus. Paznuuue Habmo-
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AaeTcsl JIUIIb B HUXHEM TOP(PSHOM TOPU3OHTE, FI€ OTMEYAEeTCs OTHOCH-
TeJILHO BBICOKOE /N1 Topda collepXXaHue KpeMHe3eMa U MOMYTOPHBIX OKHC-
JioB (Tabn. 10).

B tabnuue 1! mpeacTaBjieHbl OCHOBHbIE CTATHCTWYECKHE MapaMeTphbl
arpoXMMHUYECKHUX CBOWCTB aJUTIOBHAJIBLHBIX MOYB, cHOPMUPOBABIUIUXCH Ha
norpedbeHHoM Topde. braronaps 3aneranuio Topda 1aHHbIE MOYBLI pa3BU-
BAlOTCS B YCJIOBUSIX TIEPEMEHHOr0 OKHCINTEIbHO-BOCCTAHOBUTEIBHOTO
pexuma.

BepxHuit ryMycOBbIii TOPU3OHT XOPOLIO OKYJILTYpeH, AOBOJBLHO Gorat
ocHoBaHUsSIMH, ochopom U KanueM. B npodusie 3TUX MOYB UMEIOTCH TIPO-
CJIOWKM aJioBUsl, pa3jiMyalolifecs Mo rpaHyJIOMETPUYECKOMY COCTaBy U
arpoXMMHUYecKUM mokaszatensiM. ToacTunaowuit Topd xapakrepusyercst
BBICOKOW 30JIbHOCTBIO, KMCJIO peakuueil cpelbl, CPaBHUTENBHO HU3KOW
HaCBILIEHHOCTbIO OCHOBaHUSIMH M cJlaGoit obecrieueHHocThI0 (pochopoM
U KajieM.

XapakTtepHoit 0cO6eHHOCTBIO arPOXUMHYECKHX CBOCTB aJUTIOBUAJIbHBIX
TIOYB SIBJIsiETCS1 BBICOKOE copepxaHue docdopa U Kajiusi U 3HAUYUTENBHO
MeHBbIle — OOMEHHOI KUCJIOTHOCTH W CTeTleHH HAaCHIILIEHHOCTH OCHOBa-
HUSMHU.

HecMoTpst Ha GnaronpusiTHble KIMMaTU4YeCKHe yclaoBus It obpa3oBa-
HUs1 GonoT, TopthsiHble MOYBBI Ha TEPPUTOPUM OOJIACTH MEHee PacrnpocT-
paHeHbl 10 CPaBHEHUIO C APYTHMHU OOJacTIMHU JiecHO# 30Hb P® W 3aHu-
Maiot rurownans 40,4 Teic. ra, wiu 5,1% ceabxo3yroauii. 3To oObscHsETCS,
TIpeXJie BCero, HAIMYMEM LITMPOKO Pa3BUTOM TYCTOi CETH MeJMOPATUBHBIX
COOpPYXEHHUH.

TopdsHble MOYBLI pacCPOCTPaHEHBI MPEUMYIIIECTBEHHO Ha TEPPUTOPHU
HemaHckoii HW3MeHHOCTH, BAONb GeperoB Kypiickoro u KamuHWHrpaa-
CKOTO 32JIMBOB, B PEYHBIX JOJIMHAX, a TaKkKe Ha 3eMJIaHACKOM MOJyoCT-
poBe. OTH TIOYBBI MOABEPralOTCs JUIMTEILHOMY TIEPEYBIAXHEHUIO M OCyllia-
I0TCSl TIONILAEPHBIMU CHCTEMaMH, BKITIOYAIOIIMMHU 3alllUTHblE Jam6Obl, Ha-
COCHBl€ CTaHLIWH, LLTIO3bI, CETh OTKPHITBIX KaHaB U MarucCTPajibHbIX KaHa-
JIOB.

Ocyuraembie TopdsiHbie TOYBBI XapaKTepu3yloTcsl crneuuduyec-
KHWM BaJIOBbIM XMMHYECKHUM cocTaBoM (Tabn. 12). Insi HUX xapaKTepHa
BBICOKAsi 30JIbHOCTb, 3HaYMTEJbHOE COJepXaHWe OKCHAOB AJOMUHMUS,
Xene3a, KaJblMs U MapraHua NMpy O4YeHb HU3KOM KOJIMYeCTBe OOLiero
U noasuxHoro ¢ocdopa, HepaBHOMepHOE H3MeHEHHE 30JbHOCTH H
COlepXaHUs] OKCHUIOB MO MPOodWIo, YTO CBUAECTENBCTBYET O 3HAYU-
TENLHOM YYacTHM aUIIOBHAIBHBIX NMPOLECCOB B UX (GOPMHUPOBAHUU.

OcCHOBHBIE CTaTHCTHYECKHE MTapaMeTPbl aTPOXUMUYECKUX CBOICTB TOp-
dhsHbIX MOYB npuBeneHsl B Tabnuie 13. OTHOCUTENBHBIMU OCOGEHHOCTS-
MM 3THX MOYB SBJSIOTCS CPaBHUTENIBHO BBICOKOE COJIEpXaHHE OpraHH-
YyecKoro BellecTBa, claBoKuciiasi peakius cpeldbl, Xopollass obecrieyeH-
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HOCTb 3JIEMEHTaMM TTUTaHUs, B YaCTHOCTH MOABUXHBIM tochopom u 06-
MEHHBIM KaJlieM, HepaBHOMEPHOE HM3MEHEHHME arpoXMMHUYECKHX MokKasa-
TeJielt 1o npodwro.

N3yyeHuio noys o61acTv MOCBsALEHB paGoOTHl MHOTMX MCClieoBaTe-
Jeit. Uctopusi ocBoeHus 3emens BoctouHoit Ipyccuu mmpoko npeacras-
neHa B pabotax Asnbrraysena JI. (1896), bepiia B. (1912), Punnens A. (1910),
3aKOHOMEPHOCTH W YCJIOBHS TOYBOOGPa30BaHUS U3y4deHbl 3aBaTMIIMHBIM
A. A., Hagexmvueim B. B. (1954, 1961), arpoxuMuyecKkue CBOMCTBA TTOYB
paccMoTpeHH B pabotax BaxeHuna U. I'., Benskosoit B. K. (1959), MNana-
cuna B. HU. (1970, 1974).

B pe3ynbTaTe HayYHBIX MCClIeOBaHUI MOYBEHHOM 3Kcneauuueit Mo-
ygeHHoTO MHCTUTYTAa AH CCCP M pa6Gotsl 3asamumuHa A. A., Hagex-
nvHa b. B. (1961), npoBeneHHBIX Ha TeppuUTOpUM OONIACTH, BHIAESEHO
6osiee 80 pasHoBMIHOCTEH MOYB, KOTOPhIE MOTYT GBITH CTPYITNUPOBAHBI
M0 psly OCHOBHBIX NMPU3HAKOB B 6 TPYII C yYETOM UX FeHe3Nca, Xapak-
Tepa MoyBooGpa3oBaTeIbHOTO Mpoliecca, reorpa¢guyeckoro pacrnpoct-
paHeHWs, TpaHyJOMEeTPUYECKOrO CocTaBa M Apyrux npusHakos. Ha pu-
CyHKe | miecTh rpynn o60o3HaueHbl ONMpeAe/ieHHOW ITPUXOBKOM.

B nepsyo rpynmy BKJIOYEHBI J€PHOBO-NOJA30JUCTHIE TAXEIOCYIIHU-
HUCTBIE W TJIMHUCTHIE MOYBBI, UMEIOLINE B GOJILIIVMHCTBE CJIyYaes cja-
0oe MMM CHUNIbHOE OTJIeeHUe B HUXHeN vyactu mpoduisd. ITo MOYBHI,
chopMupoBaBUIMecss Ha MOPOAAX TSAXENIOTO TPaHYJIOMETPUYECKOTO CO-
cTaBa, NMpeACTaBAeHHBI TAXEJbIMH MOPEHHBIMUM CYIJIMHKaMu, Kap6o-
HaTHBIMHM TJIWHAMU, BATYHHBIMU W Ge3BATYHHBIMM BOIHO-JENHUKOBBI-
MU CYIJIMHKaMH.

Bropyio rpynmy o6pa3yioT JHepHOBO-MOA30JHUCTHIE CPEAHECYTTIUMHUC-
Thle MOYBBI, 3aJIeTaIOLUMe HAa BOAHO-JIEAHUKOBBIX CPEIHUX M JIETKUX CYT-
JIMHKAX WM ABYYWIEHHBIX OTJIOXEHHUSAX B BHAE MOJACTHIAIOLIEN MOPOABI
CpeTHETO WJIM TSAXEJIOro TPaHYNOMETPUYECKOTO COCTaBa, MPUKPLITON
6oJice JIETKMM HaHOCOM.

TpeThs rpynna rnpejcTaBieHa NEPHOBO-IMOA30JUCTHIMH JIETKOCYTJIMHHU-
CTBIMU TMOYBaMH Ha pa3HbIX MOYBOOOPA3YIOIIUX — JIEIHUKOBBIX CPEIHUX U
TAXKENBIX CYNIMHKAX, ABYYJIEHHBIX OTIOKEHHUSAX U KapGOHATHBIX CyTecsX, a
TaKXe Ha JIETKUX CYIIMHKaXx.

K uwerBepToii rpynme oTHOCATCS NepHOBO-TIOA30JIUCTHIE TIeCYaHble
cynecyaHble MOYBBI, PACIMOJIOXEHHBIE NMPEMMYIIECTBEHHO B AOJMHAX U
Ha BEPXHMX Teppacax pek, a Takxke Ha Oeperax 3anusos u banrtuiickoro
Mops. DTO MOYBHI, 3ajlerTalolliie Ha BOAHO-JEIHUKOBBIX CYTecsX U Mec-
Kax, B psje MECT — Ha JIBY4WIEHHBIX OoTIoXeHusX. [lo cpaBHeHHUIO C Iu-
HUCTBHIMU U CYTTMHUCTHIMU TTOUBAMHU B MECYaHBIX U CyleCYaHbIX MOYBax B
MEHBILEH CTEMEHU MPOSBASIOTCS NMPU3HAKKU OTJIECHUS.

B nATYyi0 rpynny BOUITW IEePHOBBIE TJIEEBBlE W AJUTIOBUATbHBIE TOYBBI
MaTepPUKOBbIX ¥ NMOWMeHHBIX JIyTOB. [10YBBI 3TOM IPyTINbI XapaKTepU3YIOTCS
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Puc. 1. KaprocxeMa 0CHOBHBIX TUIIOB Moy KanMHMHTpancko# obnactu




6oMbINM pa3sHoOGpa3veM MOYBEHHBIX pasHoBuAHOCcTell. Cloga BKIIO-
YeHbl JEpPHOBBIE TJIEEBBIE U TIyiceBaThle TMNOYBBl Ha KapOOHATHBIX
CYIIMHKAax M TJWHaXx, ajulloBUaJibHble U JIEPHOBBIE HAa CYTJIMHUCTOM
WY TIECYAHOM a/lJIIOBUM M aJlIIOBUaIbHblE MOYBHI Ha mMOTrpeGeHHOM
TOpGe.

Illecryio rpynmy oGpasyioT ocyiiaeMbie TopdsHblE MOYBbI, TOACTHIA-
€Mble NIpeBHEAIIOBUAJIBHBIMY HaHOCaMH, TIpEACTaBIEHHBIMU WJIOBAThI-
MM CHM3BIMHU TJIMHAMW M COPTHPOBAHHBIMU TMECKaMH, 3ajleralolllMMM Ha
TAXEJbIX U CPENHUX CYTAUHKaX.

XapakTepHbIMU OCOGEHHOCTSMU 3TUX TMOYB SBJISIOTCS OTHOCHTENIBHO
BbICOKasl 30JIbLHOCTb Topha ¥ HEpaBHOMEPHOE, CIOUCTOE U3MEHEHHE €€ 1o
Npo@uiIio, 4To TakXe CBUAETENLCTBYET O CrieUMpUYHOCTH (OpMHUPOBa-
HUS 3TUX MOYB MOA BIUSHHEM aJUTIOBUANbHBIX HaHOCOB.

2.3. Cneunduka MHKPO3JIEMEHTHOT0O COCTABA NMOYBOOOPA3YIOMHX
NOPOJ] H TOYBEHHO-TPYHTOBLIX BOJ

IMouBoo6pasytoiive MOpPoAb! ABISIOTCS OOHUM U3 OCHOBHBIX UCTOYHU-
KOB TMOCTYTUIEHUSI 3JIEMEHTOB MUTAaHUS B NAXOTHBIH CJOW. YCTaHOBJIEHO,
YTO KOJWYECTBO MaKpO- U MHUKPOIJIEMEHTOB B TOYBE OMpeAENsieTcss CO-
JiepXaHUEM UX B MoyBooGpasylolileit mopoxe. B nmpoiecce mousoobpa3osa-
HUST IPOMCXOAUT 3HAUUTENbHOE TepepacipeesieHe XUMUIECKHUX dJIeMeH-
TOB MaTePUHCKUX MOPOJ, OXHAKO creifuduieckue oCOGEHHOCTH B XUMHUU
MUHEPAIbHBIX 3JIEMEHTOB MaTEPUHCKUX IMOPOA TNMPaKTUYECKH BCeraa co-
XpaHSIOTCSl B pa3BUBAIOLINXCSA HA HUX MouyBaXx. CylecTByeT TecHasi CBf3b
MEXIY colepXaHUeM XMMHUYECKUX 3JIEMEHTOB B MTOYBaX U MOYBOOGpa3ylo-
IIMX MTOpOax.

IIlvpokoe BapbUpOBaHHE XUMHYECKHUX 3JEMEHTOB, B TOM YUCJIE MUK-
pO3JIEMEHTOB, B MTOYBaX ONpeAessieTcs NaBHbIM 00pa3oM pazHooOpasueM
Mo4YBOOOPA3yIOLIUX MOPOA, PAITUYUEM MX MO MUHEPATOTHYECKOMY M XM-
MHYeCKOMy cocTaBy. [JTaBHBIM (hakTOpoM, ONpeleNnsiiolM coaepXaHue
MMKDPO3JIEMEHTOB B MOYBOOOpA3yIOIIMX MOPOAAX, SBJSAETCS COCTaB Mep-
BUYHBIX MWHEPAJIOB.

KoHlieHTpalMss MUKPO3JIEMEHTOB B MOYBOOOPA3yIOUIMX MOPOAax Ko-
JiebeTcd B LIMPOKMX TIpefiesiaX. YCTAHOBIEHO, YTO OCHOBHBIE U YIbTpa-
OCHOBHbBIE MTOPOZIbI conepXaT Oonbllie KoOanbTa, MEAU, IINHKA U JPYTUX
3/IEMEHTOB 10 CPaBHEHWIO C TPAHUTAaMU U cHeHUTamu. Tak, kobaibra
B OCHOBHBIX TOpOAax coAepXutcad 25—52 wMr/kr, uUMHKa — Goublile
130 Mr/kr, a B rpaHuTax cooTBeTCcTBeHHO 15 1 20 mr/kr. CoflepXaHue Ko-
6asbTa B JIEBOHCKUX TecyaHuKax Kojebymercs B mnpemenax ot 0,2 1o
3,5 MI/Kr, B CUIYpUICKMX M3BECTHAKAaX M jgojomutax — ot 0,15 mo
1,8 Mr/kr, B opmoBMHCKMX OTIOoXeHudX — oT 0,15 mo 4,95 Mr/kr, B
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MOpPEHHBIX oOTJOoXeHUAX — oT 0,25 go 8,0 Mr/kr, B IpeBHENEOIHUKOBBIX
nmeckax — ot 0,25 mo 1,25 mr/kr, B rauHax — ot 5,7 mo 9,5 Mr/kr.
ConepxaHue B MouyBooGpasylolux Mopojax xosieonercs ot 70 mr/kr
B (aioBMOTISIMANBHBIX Meckax Jo 1600—2300 Mr/kKr B CIIIOAMCTBIX
cnaHuax. Pa3Hele mousooOGpasylole Mopoasl comepXkar HeOIWHaKOBOE
KoJMyecTBo MoiuOaeHa. Tak B KOPUYHEBBIX TITMHAX M aJlTIOBUANBHBIX
CYIIMHKax BapbupoBaHue cocTasigeT ot 0,06 go 0,26 Mr/kr, o3epHo-
AJUTIOBUANIbHBIX oToXeHusax — 0,18—0,33, awmosuun — 0,26—0,87, -
XeNbIX CyrTMHKax ¥ miuHax — 1,56—1,74 mr/kr. KoinyectBo Moin6-
JeHa B MovyBooOpasywluux nopojaax ActoHuun Konebnercs ot 0,15 mo
2,78 Mr/kr.

WMelouinecs B iuTepaType JaHHBIE O COIEPXaHUU MUKDPO3JIEMEHTOB B
noyBooOpasylolux nopoaax Poccuu, Bemopyccuu u Tpubantuku 0606-
LIEHBbI U TMpeacTaBieHb! B Tabnuue 14 (Auapuanosa I'. A., 1970; Jlykaues
K. U., Teryxosa H. H., 1970; Byrysosa O. B., Cepreesa X. B., 1971; Pyn-
HeBa E. U. u op 1972; Aucriok T1. U., 1972; lyoukosckuii I. T1., Anucuesnu
M. K, 1975).

IMpuBeneHHble NaHHBIE CBUIETENLCTBYIOT O 3HAYMTENBLHOW TeCTpoTe
MUKPO3JIEMEHTHOTO COCTaBa HEe TOJILKO Pa3HbIX TUIIOB MOYBOOOpa3yIoumxX
MOpOJ, HO Y MOPOJ OMHOTO BUIA, YTO CBS3aHO C WX paliMuMeM MO MUHE-
paorHyecKoMy COCTaBy, HEOAWHAKOBLIMM YCITOBUSIMU ¢GOpMUpOBaHUS U
JIPYTMMU TIpU3HAKaMH.

CormnocraBieHue JaHHbIX O COEPXaHUU MHUKPO3JIEMEHTOB B MOYBOOD-
pasyoilMX Mopoaax CBUICTEALCTBYET 00 OTHOCUTENBHO HU3KOM WX KOJIU-
yecTBe B noponax bemopyccuu v INpuGantTuku mo cpaBHEHUIO CO CPEIHU-
MM BeJIMYMHAMM TTO MouBooGpasyloluM noponam PO.

C uenblo YCTaHOBJIEHUS POJIM MOYBOOGpPa3ylouMx nopoa B GopMupo-
BaHUM XMMHUYECKOro coctaBa mouB KanuHuHrpaackoit obnactu, Hamu
HCCJIeMOBANMCh pa3JIMYHbIe TTO0 COCTaBY U TeHe3UCy MOPOAbl: 03€PHO-JE/-
HUKOBBIE W JpeBHEa/IIOBUAJIbHbIE TTECKW, MOPEHHbIE BAJyHHbIE CYTECH,
MOpEHHBIE U BOJIHO-JIETHUKOBBIE CYTJIMHKU M TJIUHBI.

B npoiiecce hopMupoBaHUST PHIXIBIX JEAHUKOBHIX OTIOXEHUI Mpouc-
xomuna nuddepeHMaUNs MUHEPATLHOTO BelllECTBA M Tepepacnpenene-
HUE XMMHWUYECKHUX IJIEMEHTOB, YTO NMPUBEIO K 06pa30oBaHUIO MOPOJ, Pe3Ko
OTJIMYAIOIIUXCSA HE TOJILKO IO COCTaBy, HO U M0 COAEPXaHUIO B HUX MHUK-
poasieMeHTOB (Tab. 15).

HU3yueHue MHUKPOINTEMEHTHOrO COCTaBa IOYBOOOPA3yIOIMX MOPOA
KanvuHuHrpaackoit obnactu ¥ cpaBHEHUE MONyYEHHBIX PE3YJbTATOB C
JIUTEPATYPHBIMU JaHHBIMH CBMIETENLCTBYIOT O TOM, YTO KOJTWUYECTBO
MUKpPO2JIEMEHTOB B MOpoJax o00jacTH HuXe, yeM B mnoponax beno-
pyccuu ¥ PO u cousmepuMo ¢ coliepXaHueM MOCIeIHUX B MOYBooGpa-
3youux nmoponax [pubanTuku, 4To CBUIAETENBCTBYET O T€HETHUYECKOM
ennHcTBe ux npoucxoxiaeuus (Jlykames K. U., Ieryxosa H. H., 1970;
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Kosaa B. A., 3wvipun H. T'., 1973; Ayoukosckuii I'. 1., Anuceesnu M. K.,
1975; Ieitse . B., 1980).

CozaepxaHue MUKpPO3JIEMEHTOB B MOYBOOOpPa3yolIMX MOPOAAX 3aBHU-
CUT OT UX TpaHyJIoOMeTpUYecKoro cocrasa. MccnemoBaHUIMU MHOTHX aB-
TopoB (CsupHoBckuii JI. 5. u ap., 1971; Toiika M. A., 1980; lNepeBo3uu-
koBa E. M., 1983) noxaszaHo, uTo moyBooOpa3yiouie NOPOAbI TAXEIOro
rpaHyJIOMETPUYECKOTO COCTaBa OTJIMYAIOTCS GoJjiee BBICOKMM KOJINYECTBOM
MHKDPO3JIEMEHTOB MO CPaBHEHWIO C JIETKUMM TMOPOJaMU. YCTaHOBJEHO,
YTO HU3KOE COePXKaHUE MUKPO3JIEMEHTOB MPUCYILE CYNeCUaHBIM U JieT-
KOCYIJIMHUCTBIM MOPEHHBLIM OTJIOXKEHUSIM, (DIIOBHOMMALMAILHBIM, BOA-
HO-JIEAHWUKOBBLIM W APEBHEO3EPHBIM TMeckaM u cymrecsim. bonee Bbicokoit
KOHLIEHTpalleil MUKPO3JIEMEHTOB OTIMYAIOTCS TAXENOCYIJIMHUCTbIE MO-
PEHHBIE OTJIOXEHMS, 03CPHO-JIEAHUKOBBIE CYMIMHKU W TJWHBI, a TaKXe
PBIXJIbI€ AJUTIOBHAJIbHbLIE HAHOCHI.

INogo6Has 3aBUCMMOCTb MEXIY coliepXaHueM (pU3NYEeCKON TJIHHbI U
KOJIUYECTBOM MHUKPO3JEMEHTOB YCTAaHOBJIEHa U U1 TTOYBOOOPa3yIOLINX
nopon obnactu. Haubonee GeaHbIMU SABASIOTCS MecyaHbie MOPOABI, KO-
Topeie Ha 90 u GoJiee MPOLIEHTOB COCTOSIT U3 KpeMHe3eMa U OoGeHeHbI
He TOJbKO KajueM, KajbllieM, MarHuem, HO U Melblo, KoOaabTOM,
MoubaeHOM, GOpoM W APYrUMH MUKpodieMeHTamu. Kak cBuieTesnb-
CTBYIOT JlaHHble TaOauiibl 15, MOpeHHbIe BaJlyHHbi€ CYIIECH, O3EpPHO-
JNEAHUKOBBIE M JIPEBHEA/TIOBUAJIbHbIE TECKM COAEPXAaT B CpeIHEM OT
2,1 mo 3,8 mr/xr 6opa, ot 3,2 no 4,9 mr/kr Meau, ot 45 mo 105 mr/kr
Mmapranua, ot 0,5 no 0,9 Mr/kr Mmoiu6aeHa, ot 1,0 go 5,3 Mr/kr xo6aib-
Ta, ot 10,3 no 20,2 mr/kr unmHka. OnHako necyaHble M CylecyaHble Mo-
pOABl OTIMYAIOTCSA 3HAYMTETbHON Bapualeil B COACPXKAHUU MUKpPOIJie-
MeHTOB. B neckax oHu uamensiiorcs ot 11% (6op) no 47% (mapraneu), B
cynecsix — ot 20 (uuHK) go 56% (60p).

Ha tepputopun KanumHwHTpaAcKoit o6racTy 3HAYUTENBHO pac-
MPOCTPaHEHbl MOPEHHBIE CYTJIMHKHU, KOTOpbie XapaKTepU3yloTCs pa3-
HOPOAHOCTbIO TPAHYJIOMETPUYECKOTO COCTaBa, BHICOKUM COHEPXAHU-
€M BaJIYHOB, XpAllla M TecyaHbiX yacTuil. JlokaibHOE pacnpocTpaHe-
HUE UMEIOT TakXe BOJHO-JIeAHUKOBbie Oe3BajyHHbIE MbLJIEBATHIE CYyr-
JIMHKHU. DTH TOPOJABI B CBA3U CO 3HAYMTENIbHbIM COXEpPXAHUEM TIH-
HHUCTHIX BTODWYHBIX MUHepaJloB GoJjiee 6OraTel MUKPO3JIEMEHTaMH, H,
€CTECTBEHHO, (OpMUpYIOLIIMECS Ha TAKMX MOPOAax MouYBbl ObGJajnaloT
6onee BHICOKMM IutogpopoaveM. CyrIMHUCTbiE NOpoAbl 061acTH co-
nepxaT B cpenHeM 5,3—5,9 mr/kr 6opa, 6,0—9,1 Mr/kr menu, 234—
286 mr/kr maprauua, 1,6—1,7 mr/kr moaubaeHa, 8,6—9,2 Mr/kr Ko-
6anbTa, 29,3—35,8 Mr/kr umHka. Bapuauus comepxaHust MUKpoO3Je-
MEHTOB B CYyrIMHKax uMmeHsercsa ot 11% (ko6anst) Ko 35% (6op). OT-
HOCHTEJILHO HEBBICOKAS Bapualius COAEPXaHUS MUKPO3JIEMEHTOB B pas3-
HOTO BMJa CYMJIMHKAaX SIBJISIETCS OAHUM U3 CNEACTBUH UX OJIU30CTHU MO
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MUHEpPaNOrM4ecKoOMy COCTaBYy, a TaKXe CPaBHUTEIbHO HeGONBLIOMY pac-
XOXIEHHIO MO KOJMWYecTBY yacTull nuameTpoM MeHblile 0,01 mm. Konuye-
cTBO (U3MYECKO TIIMHBI B CYTJIMHKAX u3MeHseTcs oT 23,1 no 43,6% v B
JIErKUX CyTJIMHKax coctarisieT 20,6—26,4; cpenHux 31,5—37,5; Taxenanix —
41,8—43,6%.

HaubGosnee 6oraThl 110 BellecCTBEHHOMY COCTaBY ITUHUCTbIE MOpolsl. B
CBSI3M C BBICOKMM COJEpXaHHEM TMAPOCTION U BTOPUYHBIX TITMHUCTBIX
MHUHeEpaioB gaHHbIe TIOpoAbl oboralleHbl KanueM, docpopom, Kanbuu-
€M, MarHuem W ApyrumMu snieMeHTaMu. OHU XapaKTepuU3yloTCsS BBICOKOU
€MKOCTBIO TOTJIOLIEHUS, coAepXaT GoJiblie aAcOpOMpPOBaHHBIX IJIEMEH-
TOB, B TOM 4YHcle U MUKpoaieMeHToB. CoepxaHue 6opa B BOLHO-JIEAHU-
KOBBIX O€e3BayHHBIX [JIMHAX COCTAaBISET B cpeaHeM 16,1 mr/kr, Mmean —
18,4 mr/kr, MmapraHua — 378 mr/kr, Moaubaena — 1,1 Mr/xr, kobaisra —
13,7 Mr/kr, umHka — 46,5 mr/kr. 1as naHHBIX OPOA XapakTepHa GoJee
BBICOKAsl Bapuailusl COlepXaHUs MUKpO3JieMeHTOB — oT 11% (6op) mo
71% (mapraHelr).

OTHOCUTEABHO GONBUIMM KOJMUYECTBOM Oopa, Meau, MapraHiia, Mo-
JIMbeHa M MeHBbIIMM — KODaibTa W IIMHKA XapakTepu3yeTcs norpebeH-
HBbII TOp®. '

Mo aGcomoTHOMY coOmepXaHUIO BCEX MCC/IENOBaHHBIX MUKpPO3JIEMEH-
TOB MOYBooOpasyloire mopoasi KaTMHWHTPaACKOH 06acTi 06pa3yioT cie-
IYIOUIMA psiA: BOAHO-JIEMHUKOBBIE O€3BATYHHBbIE MIMHBI > TOrpeGeHHBIH
Topd > BOAHO-JIEAHUKOBbIe Ge3BayHHBbIE INMbUIEBATHIE CYHJIMHKH > MO-
PEeHHBIE BaJyHHbIE CYNIMHKH > MOpEHHBbIe BATYHHBIE CYTNECH > 03epHO-
JIeMTHUKOBBIE GE3BATYHHBIE MECKH > IpeBHEAUTIOBUANIBHBIE TTECKH.

HecMoTps Ha cXOACTBO MO MHUKPO3JIEMEHTHOMY COCTaBy MO4YBOOGpa-
syiowux nopon INpubantuxu u KanuHuHrpaackoi o6iracTy, B MocjaeAHUX
UMEIOT MECTO OTJIIMYUTENbHblE OCOOEHHOCTH, K KOTOPBIM OTHOCSTCS
6ojiee BBICOKOE KOJUYECTBO KoOajibTa M MEHee 3HauuTeNbHas BapHa-
MS KOHIEHTPAllMM MUKPO3JIEMEHTOB B OTAEJBHBIX MOpojaax. Xapakrep-
HO¥ 0COOEHHOCTBIO TAXENBIX TTOYBOOOPaA3YIOUIMX MTOPOA 001aCTH SBASET-
cq npeobnagaHWe THAPOCTIOAUCTO-BEPMUKYITUTOBON acCOLMaUny TIIMHHU-
CTBHIX MUHEpPAJIOB, C KOTOpPOif CBA3aHa TOBbILLIEHHass KOHIIEHTpalLMsl KO-
6anbra.

CpaBHUTEILHO HEBBICOKHE BETMYMHBI KO(PGHUIIMEHTOB BapHaluu, Io-
3BOJISIOLLIME JaTh KOJMUYECTBEHHYIO OLIEHKY YpPOBHel KonieGaHust comepxXa-
HUS MUKPO3JIEMEHTOB B MOYBOOOPA3yIOIIMX TOpoAaxX 061acTH, CBUIETENb-
CTBYIOT O HEKOTOPOI OTHOPOIHOCTH MWHEPAIOTMYECKOTO COCTaBa OTHENb-
HbIX BUIOB TopoA. IoHmwKeHHOe coiepXaHWe MUKPO3JIEMEHTOB B MTOpoOJaxX
obnacTi OOBACHSAETCS TaKKe OTCYTCTBUEM B WX COCTaBe IMOpOJA — HOCHUTeE-
Jiei JAaHHBIX 3JIEMEHTOB.

Ha copepxaHue W pacripefieieHie MUKPOSJIEMEHTOB B MOYBE, UX MHUT-
paiuio v TpaHcdopMalvio, B TOM YHUCJIE U Ha 3aKpeTiyiIecHue B TYMYCOBOM
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TOPU30HTE, CYIIECTBEHHOE BJMUSHUE OKa3bIBalOT TOYBEHHO-TPYHTO-
Bbie BOJAbI. XMMHYECKUIl COCTaB ITOYBEHHO-TPYHTOBBIX BOJ BeCbMa
pa3sHooOpa3eH M oMpenensseTcss reojiorMyeckKuMu, dusmko-reorpadpu-
YECKUMH, OMOJIOTUYECKUMU, aHTPONOTEHHBIMU U JIPYTHMU YCJIIOBUAMU
ux ¢opmupoBaHus. Kak orMeyan akanemuk BepHapckuit B. U. (19695),
TMpUpoJHasg BOJAa MpeacTaBisseT cOOOi BaXHyl0 AUMHAMUYECKYHD CHC-
TEMY paBHOBECHS, HaXOASALLYyIOCS B TECHOI CBSI3M C OoKpyXalolleil cpe-
oM.

W3yyeHne XMMMYECKOrO COCTaBa MOYBEHHO-IPYHTOBBIX BOJIL B YCJIO-
BUax KanuHuHTpaackoil 06aacTH uMeeT 0cobyio akTyaabHOCTh. O61acTh
HaXxoIUTCS B 30HE U3OBITOYHOTO YBJAXHEHUS U SIBISAETCS 00N1acThio ApeB-
HEeW 3eMJlefleNIbYEeCKO KYJNBTYpPHl C XOpPOIIO Pa3BUTON MeTHOpaTUBHOM
CUCTEMOHM.

Pa3Hoobpa3ue 3nemeHTOB penbeda, MOYBOOOPa3yIOUIMX TTOPOL U Me-
JIMOPATUBHBIX OCYWIUTEIbHBIX CHUCTEM CO3[a€T HEOAMHAKOBLIE YCJIOBHUS
TMAPOJIOTUYECKOTO pexXuMa, 4To, B CBOIO oOuepelb, OKa3biBaeT CYllie-
CTBEHHOE BJIUSIHME Ha XUMHUYECKUIl COCTaB MOYBEHHO-TPYHTOBBIX BOJ
(tabn. 16).

PesynbTaThl aHanu3a najiMl HECKOJbKO HEOXHUIAHHYIO, HO BIIOJHE
ornpenejeHHyl0 kapTuHy. [lpexiae Bcero, okasajoch, YTO MO BeJUYUHE
CYXOro OCTaTKa, a TakXe MO KOJUYECTBY MHUHEPAIbHBIX W OpraHu-
YeCKMX BELIECTB U XMMUYECKOMY COCTaBY MOYBEHHO-TPYHTOBBIE BO-
bl BOCTOYHON 4YacTM 06J1aCTU pe3KO OTIWYAIOTCS OT BOJ 3alamHoi
" ceBepHOil yacTu. HaubGonee BBICOKOE colmepXaHHE CYXOro ocTaTKa
OpPraHUYEeCKOTO BellecTBA M KpeMHe3ema, OTMEYEHHOE B IMOYBEHHO-
TPYHTOBBIX BOJAaxX CEBEpHON 4YacTu o6aacTh, MO-BUAMMOMY, CBS3aHO
CO 3HAYUTEJbHBIM pPacNpPOCTPAHEHUEM 3[IECh JIETKHUX aLUTIOBUAIbHbIX
U TOPpPSAHBIX TOYB, UHTEHCUBHO OCYIIAEMbIX MOJTbAEPHBIMM CHUCTEMA-
MH.

Tlo coctaBy pacTBOPEHHBIX BEIIECTB BCE MCCICAOBAHHBIE BOABI OT-
HOCSATCS K TpyInme r’uApoKapOOHATHBIX C 3aMETHOW MpUMeChIo Cylbda-
Ta U HeOONBIIUM KOJUYECTBOM XJIOpUIA, HO MO KOHIEHTPAUUH U MO
COOTHOLIEHUIO MeXIy KOMIOHEHTaMH, [JIaBHBIM 00pa3oM MeXIy Ka-
TUOHaMH, OTJHUYAIOTCS JpPYT OT Apyra.

[TouBeHHO-TPYHTOBbIE BOJAbl BOCTOWHOI 4YacTH 00MACTH OTAMYAIOT-
csl HeGOJbWONW MHUHepandu3aLueil, UMeloT ciabolleIoOUHYI0 peakilHio,
MarHui ¥ KaJbUWi COlepXaT MPUMEPHO B PAaBHBIX KojuuyecTBax. B Hux
WMeeTcsl 3aMeTHas MpUMech Cynb(}aToB U HEMHOTO XJopuaoB. Bombl
BOCTOYHOIf YacTU 00JIACTH UMEIOT TIOYTU HENUTPANBHYIO peaklMIo M Xa-
paKkTepHU3YIOTCS OYeHb HU3KOH CTENeHbI0O MWHEpaIU3alluM.

IMoyBeHHO-TPYHTOBBIC BOABI CEBEPHOI 4YacTH 06JIaCTM UMEIOT CJia-
6okucaylo uiauM OGIMU3KYI0 K HEHTpaJbHOW peaklHio Cpelbl U Pe3Ko
BBLIAECNAIOTCA 00Jjiee BBICOKOM KOHLEHTpaluued XJIOpUIOB U cyibda-
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TOB, a TaKXe€ 3HAYMTEJIbHbIM TpeobjajaHUEeM KajbliMsg B COCTaBe Ka-
THOHOB.

[NMonyyeHHbIe NAaHHBIE aHAJIN3a BOJ HAXOAATCS B MOJTHOM COOTBETCTBUU
C OCODEHHOCTSIMU TTIOYBEHHOrO TMOKPOBAa U TUAPOJIOTMUECKOTO peXUMa
Ha TEPPUTOPUU Ha3BaHHBIX paiioHOB. OHYM NMOKa3bIBAIOT, YTO B OTAEIBHBIX
palioHax 00JaCTH B TOJILE TIOPOJI UMEIOTCS OCTaTKH coJieil, B COCTaBe
KOTOpBIX MPUCYTCTBYIOT HE TOJIbKO KapOOHaThl, HO U cyabdaTsl U Jaxe
xjopuabl MarHus. Tlo-BUAMMOMY, B BOCTOYHOMH 4YacTU 00JIaCTH 3TH COJU
HaXoAATCS B OONBLIMX KOJHWYECTBAaX, yeM B 3ananHbix. [louBooOGpa3syio-
1L[M€e MOPOAbl BOCTOYHBIX PAafOHOB CO/IEPXAT TakKe ropasno Gosbllie Kap-
6oHaToB Kanblus. bonee Boicokoe comepxXaHue XJIOPUAOB U CyiabdaToB B
MOYBEHHO-TPYHTOBBIX BOJAaX CEBEPHBIX pallOHOB 00J1aCTH CBSI3aHO C 0O-
Jiee UHTEHCUBHBIM OCYIIIEHUEM 3€MEJTb.

Hapsiny ¢ uccnenoBaHueM MoyB MpeACTaBISIET UHTEpeC U3YyUEHUE MUK-
PO3JIEMEHTHOTO COCTaBa MOYBEHHO-TPYHTOBBIX BOI.

CopepxaHue TOro WIX UHOTO 3JIEMEHTa B MOYBEHHO-TPYHTOBLIX BO-
JIaX 3aBUCHUT OT CBOMCTB CaMOT0 3jleMeHTa (BHYTpeHHUE (haKTOpbl MUTpa-
LIMK) U OT TOit 0OCTAaHOBKH, B KOTOPOH MUTPUPYIOT (BHELIHUE (haKTOpbI
murpaunu). IlouBeHHble yc/0BUS (CO/IEpXKaHUE COJIEH LIENOYHBIX U 1LIe-
JIOUHO3EMENTBHBIX METAJJIOB, peaKlLMsi Cpellbl, KOJUYECTBO PaCTBOPEHHO-
ro OpraHMYeCKoro BeleCTBa, OKUCIUTEJIBbHO-BOCCTAHOBUTE/IbHBIE YCIIO-
BUST) OMpENENsIIOT MOBEAEHUE MUKPO3JEMEHTOB B MOYBEHHO-TPYHTOBBIX
BOJIaX.

Tak, HanipuMep, GOp MPUCYTCTBYET B MOYBAX B BUIIE OYEHb MONBUXHO-
ro aHWoHa OopHoit KUcaoTh. OIHAKO HU3KOE CONEpXaHUE €ro B MOYBEH-
HO-TPYHTOBBIX BOIaX MOXET OOBSCHSATbCS 00EAHEHHOCTBIO UM NMOYBOOOpa-
3YIOILKX MTOPOJ U CJIaGoi BBILLENAYHBAEMOCTBIO 3TOTO 3JIeMEHTa U3-3a clla-
OOKMCJION MU HeWTpasibHON peakuuu BojA. HaubGonee mHTEeHCMBHO GOp
BbIMBIBaETCS W3 MOYBOOOPA3yIOIINX MOPOA HICJIOYHBIMA WM CHWJIBHOKHC-
JILIMU BOJIaMH C HU3KUM COAepXaHUEM UOHOB — OCAaAWUTeNIei KajlbLUS U
MarHusl.

Melb OTHOCUTCS K MOABUXHBIM U CIabOMOABUXHBIM BOIHBIM MUT-
paHTaM B OKHUCJIUTEIbHON cpelie U UHEPTHBIM — B BOCCTAHOBUTEJIBHOI,
a MapraHell U3-3a CMOCOOHOCTH MEHSITb BaJIEHTHOCTb, HaoOOpoT, Gonee
MOABUXEH B BOCCTAHOBUTEJIbHBIX YCIOBUSAX U MaJONOABUXEH B OKHUC-
JINTENBHBIX.

OpraHuyecKkoe BelIECTBO B MOYBEHHO-TPYHTOBBIX BOJaX OKa3bIBaeT
3alUTHOE ACCTBHE Ha KOJUTOMABI THAPOOKHUCEH MeTannoB. OpraHo-Mu-
HepaJibHble KOMITJIEKCHI THITa XeJIaTOB 00J1alaloT BBICOKOW MOJABUXHOC-
TbiO, U METAJUTbI-MUKPO3JIEMEHTHl B UX COCTaBe MOTYT MUIPUPOBATh C
MOYBEHHO-TPYHTOBBIMU BOJAMMU.

Ha conepxaHue MUKPO3JEMEHTOB B MOYBEHHO-TPYHTOBBIX BOHAaX Cy-
IECTBEHHOE BJIHWSTHUE OKa3blBaeT peakuus cpenbi. Hanpumep, kucibie
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BOABI coAepKar 0oJibllle MapraHiia, KodajibTa M IPYrMX MUKpPO3JIEMEHTOB,
YyeM IIEJIOUHBIE.

[pucyrcTBre B Boie TYMHUHOBBIX KMCIIOT yIEPXUBa€eT Menb B MHTEpBa-
sie pH 6,5—9,0. BeinageHue ruipooKuceit MEIH U3 PacTBOPOB IMPOUCXO-
mut nipu pH 5,4. LIuHK BciencTBue cBoero amMgpoTepHOTo Xapakrepa noj-
BUXEH KaK B KHUCJIbIX, TaK M B IIEIOYHBIX BOJaAX.

KoGaIbT OTHOCHUTCS K MAJIOTIONBIXHBEIM BOJHBIM MHUIpaHTaM, 0OJb-
11ast YacTh €T0 MEPEHOCUTCS BO B3BELIEHHOM COCTOSTHUM (aICcopOLMsT TTH-
HUCTBIMU YacTUIlaMH). Bo3MOXHA MUTpaliMsi 3TOTO 3JIEMEHTA B BUIIE THI-
pokapboHaTa, a TaKXe C TYMYCOBBIMHM BeLLECTBaMU.

MonubaeH Takke OTHOCHUTCS K CJITaObIM MHUIpaHTaM, OCOOEHHO B ycCJiO-
BUSIX BIAXHOrO KjiMMara U cl1abOKHMCIION peaklMy Boj, T. K. JIETKO alcop-
OHpyeTcs TMIPOOKUCSIMM Xesle3a U amoMUHuUs, ¢ukcupyercs docharamm
W TJIMHUCTBIMU MUHEpaJaMH.

00001LEeHHe MHOTOYHCIIEHHOTO JIMTEPATypHOTrO MaTepuajia MO3BOJIIO
YCTaHOBHTBb, YTO COAEPXaHWE MapraHila B MOYBEHHO-TPYHTOBBIX BOAax
Koneo6nercs B npexnenax ot 0,2 mo 158 y/n, menu — ot 1 go 98 y/n, xobassb-
Ta — ot 0,24 no 1 y/n, 6opa — ot 0,8 no 10 y/n, mormbreHa — or 0,1 o
31,3 y/n.

OOGIMpHBIE UCC/IEAOBAHUS MHWKPO3JIEMEHTHOTO COCTaBa IMOYBEHHO-
rpyHTOBbIX BoJ benopyccuu nposeneHs! Jlyoukosckum I'. T1. (1975). UM
YCTaHOBJIEHO, YTO KOHIIEHTpAI[Usl MapraHiia B JaHHbIX Bojax KoJjieojaer-
ca B npenmenax ot 54,9 mo 124,6 y/n, Mmenn — ot 9 go 14,2 y/n, xo-
6ansTa — ot 0,24 g0 0,6 y/n, 6opa — ot 3,3 mo 5,2 y/n, MoAMGAEHA — OT
0,9 mo 1,6 y/n.

M3yyeHne NoYBEHHO-TPYHTOBBHIX BoA KanmHMHrpamckoit obiaact no-
Ka3ajio 3HAYUTENIbHYIO MEeCTPOTY B COAEPXAHWM B HUX MHKPOIJIEMEH-
TOB (Tabs. 17). Tak, B cpeAHEM KOHLEHTpaLMs Gopa B BoHaxX M3MEHSIETCS
or 0,92 mo 3,8 y/n, mean — ot 5,2 no 19,1 y/n, MapraHua — ot 47 no
407 y/n, mommubmeHa — or 0,25 mo 0,83 y/n, kobGamsra — ot 0,39 mo
1,7 y/n. XapaktepHoit 0COOEHHOCTBIO STRIISIETCS] BLICOKasi BapHalivsi coliep-
XaHUs OTAEIbHBIX MUKPO3JIEMEHTOB, KOTOpasi u3MeHsercss ot 27—51%
(Mo) no 43—80% (B, Cu, Zn). BbicOKOe BapbMpOBaHUE KOHILIEHTPALIUK
MHKPOIJIEMEHTOB B MOYBEHHO-TPYHTOBBIX BOJAX OTHENBHBIX 30H obJsac-
TH CBSI3aHO C PETMOHAIbHBIM XapaKTepOM pacrpOoCTpaHEHUs Pa3IMYyHbIX
TUMOB MOYB ¥ HEOTHOPOAHOCTBIO IMOYBOOOPA3YIOUIMX TMOPOX.

KoHueHTpaluuss MUKpO3JIEMEHTOB B IMOYBEHHO-TPYHTOBBIX BOJIaX 3a-
BUCHUT OT peXHMa UX MOCTYIUIEHUsA U3 MOoYB M mopoa. OaHakKo Ha ycio-
BHUSI MX MUTPAlIMM CYLIECTBEHHOE BIMsIHME OKa3bIBA€T BOAHOPACTBOPH-
MO€ OpraHUYeCKoe BelllecTBO, 00pa3yloillee KOMITJIEKCHBbIE U BHYTpHU-
KOMIUIEKCHbIE JIETKOMOABUXHbBIE COCNMHEHUST ¢ MapraHleM, MeEObIO,
LUMHKOM ¥ APYrMMH MUKpoajeMeHTamMu. HecoMHeHHo, 3TO siBisieTcs
ONHOM W3 TJIABHBIX MPUYUH CTOJIb aHOMAJIBLHO BBICOKOTO COHEpXKaHMS
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MapraHiua ¥ OTHOCHUTENIbHO OONblUIOH KOHLIEHTpAaUMM MEeAM M LMHKa B
MOYBEHHO-TPYHTOBBIX BOJIaX CEBEPHOI 30HBI OOJIACTH.

OTnYnTENBHOH OCOOEHHOCTBIO SIBJIsieTCsl DoJiee BbICOKasi KOHLEHTpa-
UM MUKPO3JIEMEHTOB B NMOYBEHHO-TPYHTOBBIX BOHAX BOCTOYHON 30HBI
obnacti Mo cpaBHEHUIO C 3aMaJHON U CeBEpHOIt, UTO CBSI3aHO CO 3HAYM-
TEJIbHBIM PacnpoCTpaHEeHUEM 3[1eCh AEPHOBO-MOA3OIUCTLIX MOYB TSIXENO-
ro U Cpe/IHEro rpaHyJOMETPUYECKOTO cocTaBa, c(popMUpOBABUIUXCS Ha
CPEAHUX U TSXENBbIX CYTJIMHKaX KapOOHATHON MOpPEHBI.

TMo BenMuMHe cpeaHero cojepXaHWsi B NMOYBEHHO-TPYHTOBBIX BOJax
MUKPO3JIEMEHTHI 00pa3yloT clieAyoIMii yobIBatommit psa: Mn > Zn > Cu
> B > Co > Mo, KOTOpbIii CXOIeH C PSIIOM MUKPO3JIEMEHTOB B TIOYBOOO-
pa3yIolIUX NMOpoaax.

Pa3zHooGpa3ue B comepXaHMM MHWKPO3JIEMEHTOB B MO4YBOOOpa3yIOILIUX
MOpofax ¥ MOYBEHHO-TPYHTOBBLIX Bofax KalMHWHrpaickoii obnactu oTpa-
XaeT B 3HAUMTENBHOI cTereHM JaHAadTO-reOXMMHUYECKYI0 0OCTaHOBKY
OTAENBHBIX 30H, YCJIOBUSI MOYBOOOpa3oBaHUs U (OPMUPOBAHUST MOYBEH-
HO-TPYHTOBBIX BO/I.

2.4. 3aKOHOMEPHOCTH pacnpeaesieHHs MHKPO3JIeMEHTOB
B IYMYCOBOM rOpu3oHTE MOYB

TMouBa sBAsieTCS BaXHEH UMM 3BEHOM NMPUPOAHOTO JaHauadTa U 61o-
chepol B uenom. M3yyeHue 3aKOHOMEpHOCTEH pacrpeieleHUss MUKpPO-
3JIEMEHTOB B TOYBaxX IMO3BOJISIET YCTAHOBUTb 3HAYEHHUE TMOYBEHHOrO TO-
KpOBa B F€OXMMHWYECKOW MCTOPUU BJIEMEHTOB U BHISIBUTb B3aMMOCBS3HU
MEXAY UX coAepXaHWEM U TMOYBEHHBIM IJIOMOPOANEM. DTH MaTepHalibl
CJIyXaT OCHOBOW mpu pa3paboTke HaydHO ODOCHOBAaHHOW CHCTEMHI Me-
pPONPUATHIA MO PETYJIMPOBAHUIO KPYrOBOPOTa MUKPOIJIEMEHTOB B CHUCTE-
Me OUOreoXMMHUYECKUX THILEBLIX leTlel MyTeM pallMOHAIBHOTIO IMpUMe-
HEHUS MHUKpOYIOOpeHUil U HOpMHpPOBaHUs HauboJiee OJaronpUsITHOIO
COYETaHUS] HEHOCTAIOUIMX XHUMHWYECKHMX 3JIEMEHTOB JJISI pPacTeHUH, XKU-
BOTHBIX M YeJIOBEKa.

N3yueHneM comepXaHus MUKpO3JieMEHTOB B Noysax (BuHorpanos A. T1.,
1957; 1978; HeGonbeuu A. H., 1969; Kosansckuit B. B., AuapuaroBa I'. A.,
1970; barunckac B. I1., 1971; Ayoukosckuii I'. T1., 1975; Kosna B. A.,
3wipun H. T, 1973; 36opuiyk 10. H., 3sipun H. I'., 1973; 360puiyxk 10. H.,
3eipun H. T., 1974; Baxeuun WU. TI'., 1976; Ancnok I1. U., 1978 u ap.).
YcTaHoB/IEHO, YTO MMKPO3JEMEHTHI B TOYBAaX MOTYT HaXOOWUTBCS B CO-
CTaBe KPUCTAUIMUECKUX PELIETOK MEPBUUHBIX U BTOPUYHBIX MUHEPAJIOB —
B TPYAHONOCTYMHOH I pacTeHUH ¢opMe, B COCNMHEHUM C OpraHM-
YEeCKHM BElleCTBOM MOYBLI — B JAOCTYNHOM JUIsl pacTeHUit dopme nocnie
MUHepaiu3allu OpraHM4YecKoro BelecTBa, B MOMIOLIEHHOM (copOupo-
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BaHHOM) COCTOSTHUW Ha TMOBEPXHOCTH KOJUTOMIHBIX YaCTULl U B COCTaBe
HUCTUHHBIX PaCTBOPOB B BOAHOPACTBOPUMOIA, T. €. HOCTYyMHOM, ¢dopme.
Mukpo3neMeHTbl 00pa3ylOT KOMITJIEKCHbIE COENMHEHUST C TYMUHOBBIMU
KUcnoraMu. N'yMUHOBBIE KUCJIOTHI TOPGHSAHBIX MOYB CHIBHO YAEPXUBAIOT
Meflb, MapraHel, MOJUOMIEH, IIMHK U KOOAIbT M JIEJAIOT WX MaJlofocC-
TYNHBIMU UIS1 pacTeHUt. HeKoTOphIMH MCClieIoBaHUSMHU TIOKa3aHO, YTO
B MMHepalIbHbIX moyBax 20—37% Menu u 4,4% umnHKa cBsI3aHO C Opra-
HUYECKUM BeulecTBoM M 70—86,4% naHHBIX 3JEMEHTOB HAaXomWUTCS B
COCTaBe MEPBUYHBIX U BTOPUYHBIX MUHEPAJIOB, a TaKXe OKIIOAMPOBAHO
OKHCJIaMU XeJie3a. Menb B MoyBax morjoliaercs B GopMe CI0XHBIX TUI-
po-aKBa-KOMILIEKCHBIX MOHOB. [MouBBI, OoraTele OpraHM4eCKUM Bellle-
CTBOM, CBAI3BIBAIOT 3TOT 3JEMEHT XeMOCOPOIIMOHHO, TipuyeM okono 70%
ero coeiMHeHo ¢ ¢pakuueit dynbBokucior. KobansT B 3HaYUTENbHOM
CTENEHU TIOTJIOIAETCS B MOYBE B JIEFKOMOIBUXHOW MOHOOOMEHHOM
dopMe U yaepxuBaeTcsl B BUIE COEAMHEHUN ¢ TYMUHOBBIMU KUCIOTaMU
W BellleCTBaMU TBEpPJOH opraHO-MHWHEpPAJILHOM YacTh noyBbl (KaHyHHU-
koBa H. A., 1971).

PacteHust MOTYT morjioniath U3 MOYBbHl BOAHOPACTOBPUMBIE, PaCTBO-
pUMBIE B cIabBIX KUC/IOTaX U 06MeHHOCOpOUpOoBaHHbIE (DOPMBI MHUKPO-
aneMeHTOB. OHaKo cofepxXaHne UX HeBenuko. [lo naHHBIM psiga uccie-
nosateneit (HeGonbcun A. H., 1977; 3wipuu H. I'., 360pumyk O. H.,
1976; Kpynckuii M. K., u ap., 1978; CrenanoBa M. J1., 1974), konnue-
CTBO JOCTYITHOTO pacTeHUSIM Oopa B pa3HbIX THMax MOYB COCTaBJSET
0,1—4,7%, menn — 2,4—40%, mapradua — 3—39%, monubaeHa — 4—
20%, kobanbta — 3—45%, unHka — 0,2—6%. [Npu 3TOM yCcTaHOBJIEHO,
YTO TOABHUXHOCTh MUKPO3JIEMEHTOB OTpeNe/seTcsl TUIIOM MOYBbBI, KO-
JINYECTBOM OpPraHUYECKOTO BellleCTBa, KUCAOTHOCTBHIO U APYruMu dak-
TopaM. Tak, oTMeUYeHO, YTO B TOP(SHBIX U BBICOKOTYMYCHPOBaHHBIX
noyBax 0op, MapraHell, UMHK U KoOaibT 6osiee MOABUXHBI, YEM B MU-
HepaJibHBIX.

Wmelonmiecs B 1MrepaType CBEIEHUSI O COAEPXaHUM MUKPOIJIEMEHTOB
B MOYBaxX pa3HbIX PETMOHOB CTPaHBI CBUACTENLCTBYIOT O 3HAYUTENbHBIX
KoneGaHUAX KaK BAOBOTO HMX KOJMYECTBA, TAK U TMOABUXHBIX (opMm. B
noyBax CeBepo-3anaaHoro permoHa M psiga npujeralomux odbnacreit co-
JepXaHWe BaloBOil Meau KoneGnercs B mpenenax ot | no 98,3 Mr/kr,
noasuxHoi — ot 0,3 go 21,8 Mr/kr, Gopa — cooTBeTcTBeHHO OT | IO
67 mr/kr u or 0,02 no 1,8 mMr/kr, mapranua — ot 20 go 3200 mr/kT u ot
cnenoB go 363 wmr/xr, monubaena — ot 0,34 no 3,2 mr/xr v or 0,01 o
1,92 wmr/xkr, kobanwta — oT 2,5 nmo 71 Mr/kr u ot cnenos ao 3,5 Mr/kr,
UMHKa — ot 6,5 no 125 wmr/kxr u or 0,07 no 4,8 mMr/kr. B moiAMeHHBIX
AMOBUANILHBLIX U TOPGSAHBIX MMouBax Habatomaercs, Kak TNpaBuio, bonee
BBICOKOE COJIEpXaHME Melu, Oopa, BAJIOBOTO MapraHuia M TNMOABUXHOIo
KobasibTa, MO CPaBHEHUIO C J€PHOBO-NO/30JUCTBIMA TOYBAMHU.
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Mo cBeneHusM 3apyGexHbIX aBTopos B noysax [Noabuiu, lepManuu,
Hlseunn u psaaa Opyrux eBporneicKux cTpaH colepxaHue BaJOBOIH Meau
cocTasiser 6,63—94,8 Mr/kr, momsuxHoit — 1,7—11 mr/xr, Gopa —
cooTBeTcTBEHHO 19—124 mr/kr u 0,04—4,67 Mmr/kr, mapraHna — 30—
1050 u 114—202 mr/xr, Monu6aena — 0,2—4 u 0,03—0,69 mr/kr, UHH-
Ka — 18,4 u 0,13—59 Mr/Kr u BanoBoro kob6anbra 3,23 mMr/kr. [puBeneH-
Hbl€e NaHHBIE CBUAETENLCTBYIOT O 6ojiee BHICOKHMX TMOKa3aTeNsiX B CONEp-
XaHWU TOABMXHOIO HMHKA U BaJOBOTO OOpa B MOYBaX HEKOTOPHIX €B-
poIeficKMX cTpaH Mo cpaBHeHWIo ¢ nmoyBamMu CeBepo-3amnagHoil 30HbI
Po.

HMelourecs B nuTepaType MHOTOYMCIEHHBIE JaHHBIE O COAEpXKa-
HUM MUKPO3JIeMeHTOB B nouBax P®, Benopyccuu, IMonbum u [Mpudai-
TUKHA 00061LIEeHH ¥ MpeacTaB/ieHbl B Tabauie 18. DT aHHBIE CBUIETENb-
CTBYIOT O 3HAYMTEJIbHOW BapHalMM B CONEPXaHWU MUKPOBIEMEHTOB B
MOYBaxX OTAENbHBIX PETMOHOB U obJacTeif, YTO, HECOMHEHHO, CBS3aHO C
pa3HooOpa3neM YyCHOBHHA NMO4YBOOOpa3oBaHWs, HEOAWHAKOBOCTHIO TOYB
o reoMopdhoJIOTHYECKUM TpU3HAKaM, COCTaBy MOYBOOOpa3yloUIMX Mo-
poll, aTPOXMMUYECKHUM CBONCTBaM M Hp.

Bmecte ¢ Tem uMeloT Mecto crienduyeckue 3aKOHOMEPHOCTH pac-
npeaeseHUsI MUKPO3JIEMEHTOB B NouBax. Tak, moussl benopyccuu u Ipu-
6anTUKM xapaktepu3yloTcs Gojiee HU3KMM colepXaHHWeM KaK BaJiloBOTO
KOJIMYECTBA, TaK U MOIBUXHBIX (HOPM MHUKPOIJIEMEHTOB MO CPAaBHEHUIO
¢ moysaMu HeuepHosemHoit 30HbI P®D. ComepXaHue HEKOTOPHIX MHUK-
po3ieMeHTOB B nMoyBax [MosblIM cON3MEPUMO C UX KOIUYECTBOM B MO-
ygax benopyccuu u crpaH INpubantuku.

Caenenusi 0 GaKTHYECKOM COIEpPXKaHWKM MUKPOIJIEMEHTOB B MOYBaX
MO3BOJISAIOT 1aTh OLEHKY CTeTeHU 00eCreYeHHOCTH MOCIAEAHUX HEoOX0-
IUMBIM KOJIMYECTBOM 3JIEMEHTOB [/l HOPMAJTbHOTO pOCTa M Pa3BUTHS
pacteHuii. [IpuBoaMMbIE B TUTEpATYpe NaHHbIE 00 06ECNeYeHHOCTH pa3-
HbIX TUIOB MOYB MUKpPO3JeMEHTaMU npoTuBopeyussl. [1o maHHbIM Ko-
Basibckoro B. B., AHnpuaHoBoii I'. A. (1970), nouBsl TaexHo-jecHoil He-
YyepHO3eMHOU 30HbI, JIUTBBI, cEBEpHON YacTU DCTOHUU M JlaTBUM He-
JIOCTAaTOYHO obecrieyeHbl MeAblo, KoOanbToM, DOpoM, MOIMOIEHOM W
BAJIOBbIM IIMHKOM. [10 KoJMYecTBY MapraHila OHU SBJISIOTCS HeNOCTa-
TOYHO WIH cpeaHeobecnieyeHHbIMHU. [MoBbIlIEHHOE comepXXaHue MOIBUX-
HOTO LIMHKA B 3TUX MOYBAaX aBTOPHI CBA3LIBAIOT C €r0 3HAYUTENBLHOMN TMOM-
BUXHOECTBIO B YCJIOBUSIX peakIIUU Cpejlbl.

Jpyrue aBTOpbl OTMEYAIOT HEJOCTATOYHYIO 00eCeYeHHOCTh IEPHOBO-
MOA30JUCTLIX MOYB MeIbl0, MapraHileM, IIMHKOM, MOJHUOIEHOM M KO-
6anbToM (AHToHOBA I'. T. ¥ 1p., 1972) unu cpenHiolo U HU3KYIO obecre-
YeHHOCTb MeIbl0 IepHOBO-NOA30AUCTHIX TIouB [lckoBckoit obmactu (3y-
6axoB P. A., 1972), a TakXe BbICOKYIO 00eCTeyeHHOCTh GOpOM M MapraH-
LeM IepHOBO-TTOA30JUCTBIX reeBaThix nouB (Betunuruna E. M., 1973).
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MHorue aBTOpbI OTMEUAIOT BBICOKYIO aKKYMYJISIIINIO Gopa, MeH, LIMHKa
¥ MapraHua B noiiMeHHbIx nouBax (Jlynuuosuu U. C., 1970, 1973; dy6u-
Kosckwii I'. T1., Amceesuy M. K., 1975). B To xe Bpemst JIxypko M. C.
(1970), HaobopoT, MokKa3aj, YTO MONMEHHbIE TIOYBBI O€IHbI MWKpPO3JIE-
MEHTaMH.

[TpoTHBOpeuUnBLI UTEPATYpHBIE JaHHBIE U 00 00ECITIEYEHHOCTH MMK-
po3JieMEHTaMU opraHoreHHbIX nouB. Tak, Jlyoukosckuii I'. I1., Anuceesuy
M. K. (1975); BenuupiHa I'. [1. (1981) yctaHOBWIM JOCTATOUHYIO OO€ecreyeH-
HOCTb TOP(SIHO-00JIOTHBIX M OPraHOTEHHBIX MOMMEHHBIX TOYB 6OpOM, Map-
raHueM, KobajJbToM U HEKOTOPHIMU APYTUMH 3ieMeHTaMU. AHToHoBa I. I'.
U ap. (1972) nokaszanu, 4yto TOpdHSHO-00JIOTHBIE MOYBBEI DCTOHMU GoOrarthl
U cpelHeoDecreyeHbl NMOABMXHBIMU ¢dopmaMu Oopa, MonubaeHa, map-
raHua, Meii M LIMHKa.

OnHako 6oJBLIMHCTBO HccaenoBatenei (Annceesuy M. K., 1984; Jly-
nuHosuy U. C., 1973 u ap.) yka3biBaeT Ha HU3KYylI0 0DeCNeYeHHOCTb TOP-
GbsAHBIX MOYB KaK BaJIOBLIMM, TaK W MOABUXHLIMU (popMaMH MHUKpO3Jie-
MEHTOB.

PasHble aBTOpBI MPUBOAST 'PaHUYHBbIE YMC/IA COAECPXKAHUS MHUKpO3Je-
MEHTOB B MOYBaX, HUXXE KOTOPBIX HabmonaeTcss Ux aehULIAT VISl pacCTEHUH.
Tak, no naHHbiM Bnacioka I1. A. (1975), rpaHIYHBIMH YUCTIAaMU COJlEpXKa-
HUS TIOABUXHBIX ¢opM MapraHua siBnsietcss 40 MIr/Kr moyBbl, LMHKa U
6opa — 0,3 Mr/kr, Mmomm6aena — 0,2 Mr/kr, KobaibTa — 2,5 Mr/KT, Menu
npu pH 7,0—10 mr/xr, a-npu pH 5,0—7 mr/kr. Mo cBenennsm Kosanbcko-
ro B. B., Aunpuanosoii I'. A. (1970), HUXHsAS TOporoBasi rpaHULIa coAepXa-
HYSI MUKPO3JIEMEHTOB B TMOYBaxX COCTaBIsIeT is mead 6—15 Mr/kr, ko-
6ansTa — 2—7 Mr/kr, uMHKa — 1o 30 Mr/kr, mapraHua no 400 mr/xr,
MonubaeHa no 1,5 mr/kr, 6opa — 3—6 Mr/kT.

Jns KOJIMYEeCTBEHHOM OLIEHKN 0becneYeHHOCTH MOYB MHUKpPO3JEMEH-
TaMH B JIUTepaType pa3HbIMU aBTOpaMM NpUBONSATCS rpafauuu. Tak, Wis
nous Ilpubantuku paspaboraHbl rpaialiid Mo obecneyeHHOCTH MOABUXK-
HbiMK hopmamu MUKposasieMeHToB [eiise 5. B. u Punbkucom T. 4. (1965),
(Tabn. 19).

IMpencTaBieHHbIE rpagal¥i BO MHOTOM COYETAIOTCS C TPAaHUYHBIMM YKC-
JlaMU coliepXaHUsl TOIBHXHBIX ¢opMm MuKpoaniemeHToB (Bnaciok I1. A.,
1975) n omnyaiorcsi Gojiee BLICOKMMM TMOPOTOBLIMM 3HAYEHUSIMHM 1[WHKA
u Oosiee HUBKUMU — MEJIN.

lpanaunm no oGecrneyeHHOCTH TMOYB MOABUXHBIMU (POpMaMU MHUKPO-
3/IEMEHTOB C YYETOM Pa3HOTO YPOBHSI UX COIEPXaHUS B MUHEPAIbHBIX U
OpTraHWYECKUX pa3HOBMAHOCTAX Obutn Tipemnoxenbl Jlybukosckum I T1.
(1975) mnsa nous Benopyccun (ta6m. 20). DTi rpagaummu pa3paboTaHbl Ha
OCHOBaHUU 00ODLIEHNs COOCTBEHHOTO 3KCIEPUMEHTAIBLHOTO MaTepuala
M NUTepaTypHbIX AaHHBIX (Baxenun WU. T., 1974; Ancrok I1. K., 1975 u
ap.).
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Tabauya 19

I'pagaumun no obecneveHHOCTH MOYB MOABHXKHLIMA (opMaMH
mukpoanementos (no Ileiise 5. B., Punovxucy I. 5., 1965)

ConepxaHue MUKPO3JIEMEHTOB, MI/KI
,f:gfo";b B Cu Mn Mo Co Zn
Huskas 0,2 1,5 10,0 0,15 1,0 1,0
Cpeanas |0,21—0,50( 1,6—3,0 |10,1—-50,0(0,16—0,25| 1,1-3,0 | 1,1—-3,0
Buicokas |0,51-1,0 | 3,1-7,0 {50,1—100 | 0,26—0,50 | 3,1—5,0 | 3,1—5,0
OueHb
BbICOKast 1,0 7,0 100 0,50 5,0 5,0

HaubGonee mnoapoGHbie rpagaliuMi Cc Y4YETOM paCTeva C pasHoi
CMOCOGHOCTBIO K BBHIHOCY MMKPO3JIEMEHTOB MpEICTaBleHbl BaxeHu-
HeiMm U. T. (1976) Ha ocHOBe 06GOGLIEHUS NUTEPATYPHOTO MaTepuaia

(Punbkuc T. 4.,

1980), (Tadn. 21).

1965; Jynuuosuy U. C. m 1p.,

1970; [leiiBe 5. B.,

Tabauya 20

I'pagauuu no obecneyeHHOCTH NMoYB BeopycCHH MOABHKHBIME
dopmamu MuxposiementoB (no Jlybuxoeckomy I. II., 1975)

ConepxaHne MMKpPO3JIEMEHTOB, MI/KT
::g:‘col;; B Cu Mn Mo Co Zn
Munepanvrvie nowsws
Huskasn <0,2 <2 <20 <0,1 <1 <1
Cpeansis | 0,21—0,6 | 2,1—3,5 | 20,1—50 | 0,11—0,3 1-3 1-3
Bricokas >0,6 >3,5 >50 >0,3 >3 >3
Topgano-6oaomuwie nouevs
Hu3kas <0,4 <5 <40 <0,2 <2 <2
Cpeansiss | 0,41—1,0 5-17 40,1—100 | 0,21—0,6 2—6 2—6
Bricokas >1,0 >7 >100 >0,6 >6 >6

[1puBORMMBIE pa3HBIMU aBTOpaMM rpafalny No o6ecrneyeHHOCTH MOYB
MUKpPO3JIEMEHTaMH, HECMOTPsSl Ha KaXyIYIOCsi TOYHOCTb U YHUBEpPCATb-
HOCTb, HeCyT B cebe 3JIeMEHTbl YCIIOBHOCTH M HE OTPaXaloT KOMIUIEKC
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(pakTOpOB, KOTOpBIE MPUXOOUTCS YYWTHIBATH B TPAKTHKE CENLCKOXO3SIif-
CTBEHHOTO NMPOU3BOACTBA NMPU NPUMEHEHUU MHUKPOYAOOPEHMH.

Tabauya 21

I'pazaumu no obecneyeHHOCTH MOYB MMKPO3JIEMEHTAMH
(no Baxcenuny H. I., 1976)

ConepxaHHe MUKPO3JIEMEHTOB, MI/KT
Obeere- B Cu Mn Mo Co Zn
YEHHOCTh
I epynna— pacmenus He8bicOK020 6bIHOCA MUKPOINEMERMOB
Hu3kan <0,1 <0,5 <15 <0,05 <0,3 <0,3
Cpeanss 0,1-0,3 | 0,5—1,5 1,5-3,0 |0,05—0,15| 0,3—1,0 | 0,3—1,5
Beicokas >0,3 >1,5 >30 >30 >1,0 >1,5
11 epynna— pacmenus noeviuienH020 8bIHOCG MUKPO31EeMERMO8
Huskan <0,3 <2,0 <45 <0,2 <1 <1,5
Cpennss 0,3—0,5 |2,0—4,0 45—70 0,2—0,3 1-3 1,5-3,0
Boicokas >0,5 >4,0 >70 >0,3 >3 >3
111 epynna— pacmenus 6bicOK020 6biHOCA MUKPOINEMERMOB
Huszkas <0,5 <5 <100 <0,3 <3 <3
Cpennss 0,5—1,0 5-7 100-150 0,3—-0,5 3-S5 3-5
Bricokas >1,0 >7 >150 >0,5 >5 >S5

HayuHble pa3paboTKH 1O M3YYEeHHIO pacripefeeH!Uss MUKPO3JIEMEHTOB
B IOYBaX /ISl LieJIeif paliMOHaJIbHOTO MPUMEHEHUST MUKPOYIOOPEHUIA B CEllb-
CKOM Xo3siiicTBe BeayTcsa ¢ 1968 rona Ha KaJMHWHIpaacKoii oOiacTHOIA
TMPOEKTHO-U3bICKATENLCKOIM CTAaHIIMM XUMH3ALIMHU ceJibckoro xossiicraa (I1a-
HacuH B. U., lllupokos B. B. 1971, 1972, 1975; INanacun B. U., 1979).
UccnenosaHus mokaszaiv 3HAYUTENbHYIO TIECTPOTY MUKPO3JIEMEHTHOTO
coCTaBa pa3HbIX THUIOB TOYB OO0JIACTH, O YEM CBUIAETENILCTBYIOT BBICOKHE
3HaYeHUsT K03PhUILINEHTOB BapbUpOBaHUS (Tabn. 22).

YpoBeHb BapbUpOBAaHUS COAEPXAHUS MHKPO3JIEMEHTOB B Pa3HbBIX
TUMax MOYB HEOAWHAKOBBI; OH OoJiee 3HAYUTENbHBIH B JEPHOBO-TON-
30JIUCTHIX TIOYBaX, MO CPaBHEHUIO C JPYTMMHU TUMaMU NMo4yB. DTO oOBsC-
HsleTCs, TO-BUANMOMY, CHEMPUYECKUMU OCOOEHHOCTAMU NEPHOBO-
MOA30JUCTBIX TOYB, UX CYIIECTBEHHBIMU Pa3IMYUSIMM MO PSILy OCHOB-
HBIX arpoXMMHUYECKHUX MPHU3HAKOB, CPedH KOTOPLIX BaXXHOE MECTO 3a-
HUMAIOT TIpaHYJIOMETPUYECKUH cOCTaB, T'YMYCUPOBAaHHOCTb, KUCIOT-
HOCTb W Jp.
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XapakTepHoit 0COGEHHOCTBIO pacripe/ieJIeHUsI MUKPO3JIEMEHTOB B TMO-
4yBax 00acTH SIBSIETCS MeHee 3HAUMTeJIbHOE BapbUPOBAaHWE UX BaJIOBOTO
KOJIMYecTBa MO CpPaBHEHWIO ¢ NMOABUXHbIMU ¢dopmamu. [Mo-BUauMoMy,
Gonee wid MeHee TTOCTOSTHHBIIT MUHEPAJIOTHYEeCKUI cocTaB, 00YCIIOBJIEH-
HBI PBIXJILIMU BOXHO-JIECAHUKOBBIMH OTJIOXKEHUSIMH, YYaCTBYIOUIUMU B
noyBooOpa3oBaTeIbHOM TMpoLecce, SIBUACA OAHOW M3 TNaBHBIX MPUYUH
OTHOCUTEJILHO HEBBLICOKOTO KoJieOaHUsi BaJIOBOTO COAEpXaHUS MHUKpO3Jie-
MEHTOB KaK B pa3HbIX TUTAX IMOYB, TaK U B MpeJiesiax JaHHOTO MOYBEHHOTO
THTIa.

B uenoMm, conepxaHue MHUKpPO3JIEMEHTOB B nouBax KamnHUHTpanckoin
obnacTv HuXe, yeM B noyBax PD u npubnuxaercss K KOJIUYECTBY IoCe-
nHUX B nousax benopyccuu, Mpubantuku u Monabliu.

OfHOM W3 CYIIECTBEHHBIX OCODEHHOCTEH comepXaHUsI MUKPO3JIEMEH-
TOB B MOYBaX 00MaCTH SBJISIETCST UX HEOAWHAKOBasl MOJABUXHOCTb (OTHOlLIE-
HUE TIOABHXHBIX (DOPM K BaJIOBBIM), OTpeAessieMasi XapaKTepoM 3JIeMEeH-
TOB, TUTIOM TOYBBI, €€ TYMyCUPOBaHHOCTbIO U IpYTUMM ¢hakTOopaMu (Taba.
23). TNony4yeHHbIe HAMU JaHHbIE BO MHOTOM COIJIACYIOTCSl C JIUTEPATYPHbI-
My ganubiMu (HebGonbwcun A. H., 1969; Anncuesuu M. K., l'eesny H. A.,
1984; 3uipun H. T., 36opuuiyk 0. H., 1976). OnHako no ©Gopy, Meaw,
MapraHIly MpUOJIMXAIOTCS K BEPXHEMY, a MO KOOAIbTY U IIUHKY — CpeIHe-
MY TIpefieNly JIUTEPATYPHBIX JaHHBIX.

Tabauya 23

OTHOlIEHHE COAEPKAHHSA NMOJABMKHLIX GOPM MHKPOIJIEMEHTOB
K BAJIOBOMY HX KOJIHYECTBY B MouBax, %

Toussbi ~ JlepHoBbie _ -
onomam_| o | e || T | W
B 2,8 4,3 8,3 11,4 0,1—4,7
Cu 21,3 35,9 47,9 59,7 2,4—40
Mn 30,9 24,7 21,2 28,6 3-39
Mo 9,2 5,0 33 3,8 4-20
Co 7,0 13,9 11,0 22,0 3—45
Zn 0,97 3,1 2,5 2,1 0,2—6

[MTonobHass 0coOGEHHOCTh OOYCIOBJIEHA BBLICOKOW TYMYCHPOBaHHOCTHIO
paccMarpHBaeMbIX TTOYB MO CPaBHEHUIO C UX aHailoramu B EBporneiickoi
yactu Poccuiickoit @enepauun, benopyccuu, Ipubantuku.

YcTaHOBEHO, YTO C YBEJIMYEHUEM COIEPXAHMUSI OPraHUYECKOTo Be-
LL[eCTBa B MMOYBaX BO3pacTaeT NMOABMXHOCTb Oopa, Meau, KobaibTa U IUH-
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Ka, YTO W OTpeleisieT aHOMaJIbHO BbICOKMIA MPOLIEHT MOABUXHOCTH (hopm
JaHHBIX 3JIEMEHTOB K BAJIOBbIM B &JUTIOBUAJILHBIX M OCYLLIAEMbIX TOP(SIHBIX
MoYBax.

Crieurdguueckue ycloBUsi TTOYBOOOpPA30BaHUS Ha TeppUTOpUM obsac-
TH, a TaKXe OCOOEHHOCTH MHHEPAJIOTHYECKOTo COCTaBa MOYBOOOpa3ylo-
IIMX TOPOX OOYCJIOBUJIM XapaKTePHYIO MO3auKy OOeCTeYeHHOCTH TIOYB
BaJIOBbIMU (hopMaMK MUKpo3ieMeHToB. B 1ieniom noussl obnactu cnabo obec-
NeYeHb! BaJIOBbIM MapraHueM U MOJMOAEHOM, C1aGo WIM A0CTaTOYHO obec-
reyeHbl Meablo U KobalbTOM, cpeliHe- WIM BbICOKOOOecTieYeHsl 60poM U
UMHKOM.

OpHako UIst TPOrHO3WPOBAHMS U TIOCTIENYIOLIEro PeryJIMpoBaHUsS YPOB-
HSI MUKPO3JIEMEHTHOTO TTUTaHUSI PAaCTeHHUIT BaXHOE 3HaYeHHE UMeEeT Xa-
PaKTepUCTHKA OOECTIEUEHHOCTHM TIOYB TIOABUXHBIMM (IOCTYIHBIMH pac-
TeHUAM) hopMaMU MUKpO3JieMEHTOB. OlieHKa NaHHBIX (PaKTUYECKOTO CO-
JEPXaHUS TTOABUXHBIX GOPM MUKPO3JIEMEHTOB B MTOYBAX 0OJIACTH MO NPU-
BOAWMBIM B JIUTEpAType TpajaliusiM o oGecreyeHHOCTH UMU MouB be-
nopyccuu u TNpubantuku (Punbkuc I'. A., 1965; dyoukosckuit I'. T1.,
1975) moka3sbiBaeT, YTO B LEJIOM paccMaTpUBaeMbie MOYBbI BbICOKOODEC-
neyeHbl MapraHiieM, HU3koobecrmedeHbl MOJTUOIEHOM, KOBATbTOM U LIMH-
KOM, cpemHeobecriedeHbl GOpOM M MEIbIO.

JlepHOBLIE TJieeBbie M TJIeeBaThie MOYBHI OTJIMYAIOTCS OT JEPHOBO-TION-
30JIMCTBIX DoJiee BHICOKO# 00ecTieYe HHOCTBIO IMHKOM. 3HAUYUTENTbHOE CXOM1-
CTBO MO 0DECMEYEHHOCTU MUKPOIJIEMEHTAMU UMEIOT aJUTIOBUAIIbLHBIE TTO-
YBbI C JEPHOBLIMU U OTJIMYAIOTCS OT TMOCJETHUX CcpelqHeill obecrneyeHHOC-
ThlIO KODAJIbTOM.

MaccoBoe ob6ciefoBaHUe TEPPUTOPUU CEJIbXO3YroNuii Ha cojepxa-
HHUE TONBHXHBIX (OPM MHUKPOIIEMEHTOB U OLIEHKA TOJIYYEHHBIX pe-
3yJIbTAaTOB MO rpagauusiM obecrnieyeHHocTH Umu mouB ([leiise S. B.,
Punbkuc T. S, 1965) no3Boaunu peanbHO OLEHUTb OOECMEYEHHOCTb
MTOYB 00JIACT MUKpPO3JIeMEHTaMU. B rpyrnmy rnmoys ¢ HeIOCTaTOUHBIM CO-
JiepXaHMEM MHUKDPOIJIEMEHTOB U HYXIAIOHIMXCS B NMPUMEHEHUH MUKPO-
yIXOOpEHUIT OTHECEHBbI MOYBbI C HU3KOW U CpenHeil obecriedyeHHOCTbIO
umu. Takum 06pa3oM, MPAKTUYECKH BCe MTOUBH (T. €. 99,8—99,9%) ume-
10T neuUT Mo MonuGAeHy, KoOalbTy U LHUHKY; 50,6% MouyB ¢ Hedo-
CTaTOYHBIM comepXaHueM Meau, 44,5% — Gopa u nuib 13,6% cnabo-
obecrnie4yeHbl MapraHueM.

B cBsI3u ¢ TeM, YTO coliepXaHUEe MUKPOIJIEMEHTOB B IMoYBax 001acTH
KoniebneTcsl B IIUPOKUX TMpelesax, oblas xapakTepucTuka obecrieyeHHo-
CTH TIOYB He TIO3BOJISIET AaTh 6oJiee TOYHYIO OLIEHKY HYXIAaEMOCTH OTAENb-
HBIX TUTIOB TTOYB U MUKPOYNODpeHUsIX. [List oGCyXIeH s TaHHOTO BONpoca
TIPOBENIEH aHAJIN3 00ECTIeYeHHOCTH OCHOBHBIX THITOB MOYB MUKDPO3JIEMEH-
TaMH (Tabn. 24).
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Xapax’repncmxa OCHOBHbIX THHOB MNOYB

Tabauya 24

KaanuuHrpaackoii 00J1acTH no odecne4yeHHOCTH
NOABMXKHLIMH (OPMAMH MHKPO3JEMEHTOB

— Hwuikasn Cpeansist INoBbiLieHHas Bricokasn
ThIC. Fa | % ThiC. Ta | % ThIC. Fa | % ThIC. FA | %
Jlepnoso-nodsonucmuie nouen
B 176,7 27,0 426,6 65,2 51,0 7,8 — —
Cu 138,7 21,2 365,8 55,9 149,8 22,9 — —
Mn — — 79,8 12,2 497,3 76,0 77,2 11,8
Mo 654,3 100 — — — — — —
Co 4273 65,3 227,0 34,7 — — — —
Zn 456,7 69,8 197,6 30,2 — — — —
Jlepnosuie 2neeebie u eneeeambie no4ewvt
B — — 14,5 58,3 10,4 41,7 — —
Cu — — 6,6 26,4 15,3 61,4 3,0 12,2
Mn — — — — 18,0 72,1 6,9 27,9
Mo 22,8 91,7 2,1 8,3 — — — —
Co 16,0 64,3 8,9 35,7 — — — —
Zn 3,5 13,9 21,4 86,1 — — — -
Anntosuanvivie noyev
B — — 7,8 11,5 49,2 72,4 10,9 16,1
Cu — — — — 32,0 47,1 35,9 52,9
Mn — — 16,4 24,2 51,5 75,8 — —
Mo 65,1 95,9 2,8 4,1 — — — —
Co 25,7 37,9 42,2 62,1 — — — —
Zn 1,4 2,1 54,5 80,2 12,0 27,7 — —
Ocywaembie mopghansie nouevt
B — — 0,8 2,1 24,8 61,3 14,8 36,6
Cu — — — — 16,0 39,6 244 60,4
Mn — 0,1 21,2 52,4 19,2 47,5 — —
Mo 40,4 100 — — — — — —
Co 40,4 100 — — — - - -
Zn 32,9 81,4 7,5 18,6 — — - —

TMoyBbl pa3HOW reHEeTHYecKOW TPUHAUIEXHOCTH, pa3idyaloluecs Mo
MOPGOJOrHUECKUM W arpOXMMUYECKHM [apameTpaM, UMeoT creiindu-
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YyecKHUe OCOOEHHOCTH COAEpPXaHUS U pacripefeSieHUs] MMKpPO3JIEMEHTOB B
MaxOTHOM CJIOe, a BMECTe C TeM M XapaKTepHble 3aKOHOMEPHOCTH obecrie-
YEeHHOCTH WMH.

Tak, AepHOBO-TIOA30JMUCTbIE MOYBHI OTIIMYAIOTCS] OT CBOUX aHAJOTOB —
nouB Esponeiickoit yactu Poccuiickoit Penepaunn, benopyccun u Ipu-
6anTUKU ciabo BbIPAXEHHBIMH NMPU3HAKAMHU MO30J1000pa30BaTEILHOTO
fpoiiecca. ITH MOYBLI MPEUMYLLIECTBEHHO CPEIHETO U TSKEJIOro rpaHyso-
METPHYECKOT0 COCTaBa C OTHOCHTENIBHO BLICOKUM CONEpXAaHUEM TyMyca.

KavecTBeHHBII cocTaB rymyca B J€pHOBO-ITON30JIMCTBIX MOYBax obiac-
TH TaKXe BecbMa crieriududeH. OH OTIMyaeTcsl 3HaYMTENIbHBIM Npeobiiazia-
HHUeM (yJIbBOKMCIIOT U OTHOCUTENIbHO BBLICOKOI MOJBHXHOCTBIO TyMYCO-
BbIX KUCNOT. OTHOLIEHHE yTiiepoia TYMUHOBBIX KHCIIOT K yriepoay ¢yiib-
BOKHCJIOT KosieGnercs B nipenenax 0,4—0,6. Boicokas rumpoduibHOCTD M
JIUCNIEPCHOCTb T'YMYCOBBIX KHUCJIOT O0YCJIOBJIMBaeT CKJIOHHOCTb K 00pa3oBa-
HUIO BHYTPUKOMIUIEKCHBIX COEIWHEHHWI C MOJMBAJICHTHBIMU KaTHOHAaMH,
B TOM YMCJIEe U C KATHOHAMHU METAJUVIOB — MHKPO3JIEMEHTOB, CITIOCOOCTBYS
HX TIEPEABIDKEHUIO BHYTPb NMPOdHIs Ha 3HAYUTENLHYIO TITyOUHY.

HenmocraTok Kasnbliusi U MardHuMsi B 'yMyCOBOM TFOpU30HTE pacCMaTpHUBa-
€MBIX TTOYB He OOeCeYMBaeT TMOJHYIO HEUTpaIN3alMIO T'YMYCOBBIX KHUC-
JIOT, 4eM OOBSICHSIETCSI CUJIbHOE BO3MEUCTBUE MMOCHEAHUX HAa MHUHepaib-
HYIO 4acTb TIOYBbI, & MPOMBIBHON PEXHUM CIIOCOOCTBYET 3HAYUTEIBLHOMY
BBIMBIBAHHMIO TYMYCOBBIX COEAWHEHMII M YCWIUBAET IPOLIECC MEpeIBUXeE-
HUSI BHYTPUKOMIUIEKCHBIX METAJUIOOpPraHUYECKUX COeAWHEHUH no npodu-
JTo.

Ilo cpaBHeHHUIO C NEPHOBO-TMOA30JUCTHIMU MoyBaMu EBponefickoit
yactu P®, Benopyccun u INpubantuku nousbt KanuHuHrpanckoit obnac-
TH XapakTepU3ylOTCSI MEHBLIUM KOJMYECTBOM KaK BaJOBBIX, TaK U TNOL-
BUXHBbIX opm Gopa, MonnbieHa, KobanbTa U LHWHKA, a TaAKXKe COU3MEPU-
MBbIMU BETMUMHAMU COIEpXaHUsI MEAW U MapraHia.

Ilo obecreyeHHOCTU TMOABMXHBIMM (OpMaMU MHUKPOIJTIEMEHTOB JIaH-
Hble MOYBBI OTHECEHBI K MOYBAM C OYeHb HU3KOW 00ECIIEYEHHOCTLIO MO-
JUOOEHOM, C HENOCTaTOYHOM 00ecIteyeHHOCTbI0O 60poM, KOOATbTOM U
LIMHKOM, CpeiHel 00ecrie4eHHOCTbIO MeIbI0O U MOBBILIEHHON obecrieyeH-
HOCTBIO MapraHiieM. B 1ieJIoM npakTHyeCKH Bce NEPHOBO-MOA30JIUCTHIE MO~
YBbI HYXIAIOTCS B JOMOJHUTEIbHOM BHECEHUU OOPHBIX, MOJUOIEHOBHIX,
KOOANbTOBBIX U LIMHKOBBIX MUKPOYI06peHMit, okoso 80% 1oy — BO BHe-
CEHUM MEIHBbIX U JIMIIb OKOJIO 12% — MapraH1eBbIX yI0OpeHUIA.

XapakTepHbIM VISl IEPHOBBIX U OTAMYMUTENILHBIM OT JXEPHOBO-IIOA30U-
CTHIX MOYB MPU3HAKOM SIBJsIeTCS oJiee BHICOKOE BAJIOBOE COAEpPXaHUE U
KOJIMYECTBO MONBUXHBIX GopM MHKpo3sieMeHTOB. OIHAKO AaHHbIE MOYBLI
TaKxke cyabo obecriedyeHbl MOJIMONEHOM, KOGATLTOM U LIMHKOM. HecMoTpst
Ha JIyYLIyio 06eCreyeHHOCTb AEPHOBBIX MTOYB MUKPO3JIEMEHTAMHU I10 CpaB-
HEHHUIO C AEPHOBO-TON30JIMCTHIMU [TOUYBAMHU, 3HAYUTENIbHAS UX 4aCTb HYX-
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laeTCsl B IOMONHUTENbHOM BHECEHUWH MUKpPOYAOOpeHWit: BOPHBIX OKOJIO
60%, MenHbIX — 25%, MONUOAEHOBDIX, KOOATLTOBBIX U IIMHKOBLIX — 100%.
Ipu 3Tom crnemyer yyecTb, uTo GOpHbIE, MEAHbIE, IUHKOBBIE U OTYACTH
KOOaIbTOBblE YAOOpEHUs] Ha JAHHBIX MMOYBaX HEOOXOOUMO MPUMEHSITH B
MEHBLIUX 033X [0 CPABHEHUIO C JIEPHOBO-MOA30JUCTHIMU TIOYBAMHU, T. K.
3HAYUTENbHBINA MPOLIEHT NEPHOBBLIX MOYB OTHOCUTCS K TpYyTITe cpefHeobec-
MEeYEeHHBbIX YKa3aHHBIMU MUKPO3JIEeMEHTAMH.

AnmoBuanbHble MOYBBI OTJIMYAIOTCS OT AEPHOBBIX GOJIEE BLICOKMM CO-
JIepXXaHUEM TIOABHXHBIX ()OPM MHMKPO3JIEMEHTOB, a TaKXe KOJWYECTBOM
BaJIOBOTO KoDanbTa U LMHKA. [lJaHHBIE MOYBHI XapaKTePU3YIOTCSI TOCTATOY-
HOM WM TIOBBILIEHHOH obecreyeHHOCThI0 6opoM U Meabto. Okono 75%
3THUX MOYB obecrieyeHb! MapraHileM U okono 18% — uMHKOM.

OnHako crieliupUIHbIM JUIST JaHHBIX MTOYB SIBJISIETCS] OYeHb HU3Kast obec-
TMIeYeHHOCTb MOJNIMOIEHOM, HU3Kasi WIM CPETHSISl 06eCeYeHHOCTh KOGATh-
TOM U UMHKOM. B 11iesioM okono 25% paccMaTpuBaeMbIX OYB HYXIAIOTCS B
JOTIOJIHUTEILHOM BHECEHUU MapraHieBbiX, okosio 80% — IIMHKOBBIX W
100% — MonMOAEHOBBIX K KOGAILTOBBIX MUKPOYHOOPEHHMIA. YUUTHIBAs, YTO
B aJUTIOBUAJIbHBIX MOYBaX 3HAYWTENIbHBIN YyHAENbHbIA BEC 3aHUMAIOT MOYBBI
CO cpeaHelt obecreyeHHOCTbIO MapraHiieM, KoOaJbTOM W LIMHKOM, IpH-
MEHEHME TaHHbIX MUKPOYITOOpEeHUH clieyeT peKOMEHIOBATh B HEGOIbLLINX
Jo3ax.

Mo BanoBOMY COIEPXaHUIO MHUKPO3IJIEMEHTOB OCyllaeMble TOpdSIHLIE
MOYBBI 3aHUMAIOT MPOMEXYTOYHOE MOJIOXEHHE MEXIY JE€PHOBO-IMOA30JHU-
CTHIMU U JICPHOBBIMU WIW QJTIOBHAJIbHBIMU MOYBAaMH, a IO KOJIMYECTBY
MOIBUXHBIX (JOPM MHUKPOINEMEHTOB NMPUOIIKAIOTCH K TOCHEAHUM. ITO
CBHIETEJILCTBYET O BBICOKOW MOJABMXXHOCTH OGOJILIIMHCTBA MUKDPO3JIEMEH-
TOB B OCyLIaeMbIX TOPGSHBIX MOYBaXx.

ITo oGecnieyeHHOCTH TOABUXHBLIMA (OPMAMH MHUKPO3IJIEMEHTOB OCY-
iaemMble TopsiHbIE TIOUBBLI XapaKTepU3YIOTCS KaK MOYBBI C JTOCTAaTOYHOM
obecreyeHHOCThI0 O0POM M MeNblo, OYeHb HU3KON 00ecreyeHHOCThIO MO-
JUOIEHOM, KODAJITOM M IIMHKOM U B PaBHOI CTeNeHU CpedHeil Wi Mo-
BbILLIEHHOW 00ECIEeYeHHOCTbIO MapraHLEM.

TIpupona NOCTYTUIEHUS] U aKKYMYJISILIUM MUKDPO3JIEMEHTOB B MTaXOTHOM
cJI0e pa3HbIX TUIOB MOYB 00MacTU pa3nuyHa. B 1epHOBO-MOA30JUCTRIX TTO-
YBax C XapaKTePHBIM MJISI HUX HU3KUM YPOBHEM NMOYBEHHO-TPYHTOBBIX BOJX
r1aBHBIM (PaKTOPOM, OTIPEEISIIOIIMM YPOBEHb COIEPXAHUS MUKPOIJIEMEH-
TOB B TYMYCOBOM TOPM3OHTE, SIBJISIETCSI UX OUOT€HHasi aKKyMYJISILIUS, WH-
TEHCUBHOCTb KOTOpO#t 3aBUCHUT OT MHOTUX TIPU3HAKOB, IVIABHBIMH U3 KO-
TOPBIX SIBJISIIOTCS aKTUBHOCTDb IMOYBEHHOM MUKPOdIIOpb! U CKOPOCTb pasio-
JKEHUS] OPraHUYECKUX BELIECTB, FPaHYJIOMETPHYECKUI COCTaB, KOJIMYECTBO
ryMyca, KUCJIOTHOCTb U NIpYTHE.

B nepHOBbLIX NMOYBax, re YPOBeHb MOYBEHHO-I'PYHTOBBIX BOX HaXOIUT-
csl Ha TIyOuHe GoJlee MeTpa, TaK Xe KakK U B JIEPHOBO-NOA30JMCTHIX
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MOYBax, MpeBaIUPyeT OUOTEHHAsi aKKyMYJSILIUSI MHUKPO3JIEMEHTOB, KO-
Topast 6oJyee SIpKO BBIpaXeHa MO TYCTOW JIyTOTPaBIHUCTOW pacCTUTE]Ib-
HOCTBIO. AKKYMYJISILIUS YCUJTUBAETCS 3a cUeT oOoralleHusl MoYB I'yMyCoM,
3TO SIBJISIETCS ONHOM M3 IJIaBHBLIX MPUYWH GoJiee BHICOKOTO COMEpPXaHUS
MHMKPO3JIEMEHTOB B JCPHOBBLIX MOYBAX MO CPaBHEHUIO C JIEPHOBO-TIOA30-
JIUCTBIMH.

MuUKpo3/ieMEHTbI MOTYT TOCTYNaTh B MaXOTHBIA CJIOH C MOYBEHHO-
TPYHTOBBIMH BOAaMU MPH UX BHICOKOM ypoBHe. [lomonHeHue MUKpoase-
MEHTHOTO COCTaBa BEPXHUX FTOPU3OHTOB 3a CYET T’MIPOreHHON aKKyMyns-
MU UMEET MECTO B AJUTIOBUAJIBHBIX M OCYLIaeMbIX TOPGSHBIX MOYBax, rae
MOYBEHHO-TPYHTOBbIE BOAbI HaxomsiTcsl Ha ryouHe 0,4—0,8 M, a B oT-
JleJIbHbIE TIEpUOABl MOJHUMAIOTCS K MOBEPXHOCTH, MOIATOTUISS MaxOTHBIN
cloit.

B 3aBUCHMOCTH OT CTENEHH TUIPOTeHHOM aKKyMYJISILIMU U YPOBHS TPyH-
TOBBIX BOJI BO3MOXEH CaMbIil pa3HOOOpa3HbIi XapaKTep pacrpefesieHUs
MUKPO3JIEMEHTOB: COBNaJcHHe OMOT€HHOTO Y THAPOTEHHOro pacripejesie-
HMs1, TipeoOiaiaHue TOM MM WHON (PopMbl aKKyMYJISILIMM Ha pa3HbIX [y-
6WHax B MoyBe. B ropu3oHTe McMapeHyst KalmWUISIPHBIX TOKOB OT TPYHTOBBIX
BOJI TTPOUCXOJUT BbIMaJEHUE MHUKPOIJIEMEHTOB U UX abCOMIOTHOE WIH OT-
HOCHUTEJIbHOE HaKOTUIEHHE.

B nouBax, MOABEPraloOLIUXCsl TIEPHOANYECKOMY 3aTOTUIEHHUIO MaBOIKO-
BbIMU BOIaMHM, UMEET MECTO MEXaHWYeCKasi aKKyMYJSILIMSI MUKPO3JIEMEH-
TOB, KOTOpas HaKJIaabIBAaeTCsl Ha OMOTEHHYIO, YBEJIMYMBAsi UX KOHLIEHTpa-
LIMIO B MaXOoTHOM cyioe. OCOGEHHO 3TO OTHOCUTCSI K MUKPO3JIEMEHTaM CpaB-
HUTEJIbHO MOABHXHBIM, JIETKO MUTPUPYIOIIMM, TAKUM KaK MapraHel, Melib
M KOOaNBT.

TakuM 06pa3oM, aJUTIOBHANILHBIM W ocyllaeMbIM TOPGSHBIM NOYBaM, B
OTJIMYHE OT JAEPHOBO-MOA3OJIMCTHIX U JEPHOBBIX IMOYB, XapaKTEPHbI pa3-
JIMYHbIE BHIBI aKKYMYJISILIUM MHUKPO3JIEMEHTOB B MaxOTHOM cJioe (OHoreH-
Hasi, TMApOTeHHasi, MexaHuyeckasi). B oTnenbHble neproAbl MOXET INpeBa-
JIUPOBAaTh TOT WIM HHON BHJA aKKyMYJSIIMM, HO BCE OHU BelyT K obora-
HIEHHIO TIAXOTHOTO CJIOSI MUKPO3JIEMEHTaMU. AHOMaJIbHO HU3KOE colep-
XaHWe MapraHia B aJUTIOBUANBHBIX M OCYLIAeMbIX TOP(SHBIX MOYBax, Mo-
BUIMMOMY, CBS3aHO C CHJIbHOW pacliaxaHHOCTbIO JAHHbIX [TOYB U UHTEH-
CHBHBIM MX CEJIbCKOXO3SIHCTBEHHBIM MCITOIb30BAHUEM, T. K. JaHHBIE TIOYBbI
XapaKTepU3YIOTCS BHICOKUM TOTEHLHATbHBIM TUIOJOPOAUEM.

PaccMoTpeHHble 3aKOHOMEPHOCTH KOHIIEHTPalUlMU M paclpenejieHus
MHKPO3IJIEMEHTOB B MAaXOTHOM T'OPHU30HTE U O0ECHEYEHHOCTb UMM Pa3HbIX
TUIOB noyB KanuHWHrpaackoit obnactu cieliiduyHbsl. OHU ONMpeIeNsioT-
¢ 0CODEHHOCTSIMU arpoKJIMMaTHYECKUX YCJIOBUI (DOPMHPOBAHUS U pa3-
BUTHSI TIOYB, CMelUPUKO! OKUCIUTESbHO-BOCCTAHOBUTENbHBIX NMPOLIEC-
COB, TUIIOM THIPOJIOTHYECKOrO peXuma, MPOU3BOJICTBEHHON AesATENbHOC-
THIO YeJIOBEKA W JIPYTUMH.
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3. 3aBHCHMOCTDb COAEPKAHHS MHUKDPO3JIEMEHTOB
OT CBOIICTB MOYB H MOPOJ

IMouBoBeneHUe pacrosiaraeT 3HaYUTENILHBIMU JaHHBIMH O 3aKOHOMep-
HOCTIX TOBeJEHUSI MUKPOIJIEMEHTOB B IOYBaX. YCTaHOBJIEHO, YTO COlEp-
XaHWe U pacripelie/ieHHe MUKPOJIEMEHTOB 3aBUCHUT OT MHOTMX XHMHYeC-
KUX, PU3NYECKNX U (PU3UKO-XUMUUYECKHUX CBOMCTB IMOYB, OCHOBHBIMU M3
KOTOPBIX SIBISIOTCS TPaHYJIOMETPUUYECKHII COCTaB, COIEpXaHHE M Kaye-
CTBO r'yMyca, peakiiusi cpensl. OfHaKO HalWTH KOJIMYECTBEHHBIE 3aBUCHUMO-
CTM MEXIy OTAEJIbHBIMH ITOKa3aTeJIIMU, XapaKTepU3yIOLIMMHU CBOIHCTBa
TIOYB, U COEPXaHHEM MMKPO3JIEMEHTOB OYE€Hb TPYIHO, T. K. [TOYBa TMpea-
cTaBJisieT coboii CIOXHYIO TeTeporeHHyIo cucteMy. Ipu aHanuse aKcriepu-
MEHTATLHBIX JaHHBIX MPUXOIAUTCS KaXIblii (paKTOp MMOYBEHHOM Cpelibl pac-
CMaTpUBaTh B OTAEILHOCTH, XOTS OXHUM ITOKa3aTejieM, B3SIThIM H30JUpPO-
BaHHO, HeNb3sl XapaKTepU30BaTh 0OlIMe 3aKOHOMEPHOCTH CONEPXaHUS U
pacripe/ie/ieHUsi MUKPO3JIEMEHTOB B MOYBax B 1eioM. BmecTe ¢ Tem usyue-
HHeE JI000r0 CJI0XHOTO SIBJICHUSI HEBO3MOXHO Oe3 pacusieHeHUs] Ha Gosiee
TIPOCTBIE COCTABISIIOILINE.

M3yuyennto BIUSTHUS CBOMCTB TIOYB U TOPOJA Ha COJEPXAaHME MHUKPO-
3JIEMEHTOB B MTaXOTHOM cJIoe TIOCBSIIIEH psill paboT OTeYeCTBEHHBIX U 3apy-
OexXHbIX yyeHbIX. MHorMMHU uccrenoBaTensiMu (HeGonbeun A. H., 1977;
Jlynunosuu Y. C., 1970; byrysosa O. B., Cepreesa X. B., 1971; CsupHoB-
ckuit JI. 5. m op., 1971; Pynuesa E. H. u np., 1972; Kpynckuit M. K. u 1p.,
1978; Toitka M. A. u ap., 1980; INepeBo3unkosa E. M., 1983) ycraHosne-
HO, YTO B HaKOIUIEHUW MHKPO3JIEMEHTOB B TTOYBaX MEPBEHCTBYIOLIAs POJIb
TIPUHAIUIEXUT TTOYBOOGPAa3yoluM MoponaM. Marepuai, obpa3youruics B
pe3yJibTaTe pa3pylieHUs] U BbIBETPUBAHUSI MaTepHMHCKHUX MOPOA, 3aKOHO-
MEPHO OTpaXaeT UX COCTaB B OTHOIIEHUM COJEPXAHUSI U COYETAHUS] MUK-
poaneMenToB. TMouBbI, KaK MpPaBUJIO, HACNEAYIOT TEOXMMHYECKUE YEPTh
CBOMX MaTepUHCKHUX MMOPOJ, HO Ha CONEpXaHWE W pacrhpenesieHHe B HUX
MHKPO3JIEMEHTOB HAKJIAILIBAETCSl BIMSIHUE MOYBOOGPA30BaTENILHOTO TMPO-
recca.

ColiepXaHue KaK BJIOBBIX, TaK U MOIBIXHBIX (GOPM MUKPOIJIEMEHTOB B
MoYBax OTIPENEsIIETCSl UX KOHIUEHTpAlMed B MOYBOOOPA3yIOIMX MOpPO-
nax. [pu 3ToM MeXAy KOJIMYECTBOM MUKPO3JIEMEHTOB B ITOYBax U IMOPO-
llax HaliieHa KOppeNsiHMOHHast CBS3b pa3HOro ypoBHsSI U ¢opmeul (byty-
soBa O. B., CepreeBa X. B., 1971; Iletepoyprckuii A. B., 1972; Csup-
Hosckuit JI. S1. m ap., 1971; Pynuesa E. H. u op., 1972; Jlynunosuu U. C.,
1973; Aybukosckuii I'. I1., 1975; Kpynckuit M. K. n np., 1977, Toii-
Ka M. A., 1980; INepeBosuuxkosa E. M., 1983).

TecHasi TIONIOXUTENbHAS KOPPENSILIUA MEXAY COAEpXaHHEM MHUKPO-
3JIEMEHTOB B TTOYBaxX M MOpoAax oTMedyeHa B pabGorax Tolikm M. A.
(1980), Ayoukosckoro I'. T1. (1975). Xopolas KoppeasiLiMOHHasi 3aBUCHU-
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MOCTb HaiiieHa MeXJy CoJAepXaHWeM MEIH, IIMHKA U MapraHiia B JIepHO-
BO-TIO30JIUCTHIX MMOYBAX M MOJACTHIAIOIMX WX Moponax B paborax Anepu-
xuHa I1. T. (1980), Unbuna B. b. (1982), Lllakypu b. K. (1976), rae nokasa-
HO, YTO KO3GDUIMEHT KOPPENSLIMU MeXAy coliepXaHUeM MEAM B MOYBax
M nopojax KoJjiebascs B npenenax ot 0,62 g0 0,75, a MapraHia u MHKa —
cocrasnsin coorBerctBeHHo 0,78 u 0,58.

OGpaboTka (PaKTHYECKOTO IKCNEPUMEHTALHOTO MaTepHalia Iokasana
3HAYUTENIbHOE pa3HooOpa3ue GopM U CTEMEHU TECHOTBI KOPPEJsSILIMOHHOMN
CBSI3U MEXIY cofiepXaHUeM MUKPO3JIEMEHTOB B Pa3HBIX TUIAX MOYB U TOJ-
CTWJIAIOILUX Noposaax obnactu (Tabn. 25).

Bricokasi MoJIOXUTeNIbHasT KOppensiiusl HabmoZaeTcsi MeXIy coiaepxa-
HHUEM MMKPO3JIEMEHTOB B JIEPHOBO-TIOA30JIUCTHIX U TTOACTUIAIOIUX TTIOPO-
JIax, 4To, TMO-BUAMMOMY, CBSI3@HO C YYaCTHEM IOYBOOOPa3yIOLIUX MOPOI B
pa3sBUTHM U HOPMHUPOBAHUU JAHHBIX MOYB, @ TAKXKE C OCOOEHHOCTSIMM UX
MUHEPAJIOrMYECKOTo cocTaBa W reHesuca. Cnabast v B psiie Cliy4aeB Mma-
JIOMOCTOBEpHasi KOPPEJSIUUOHHAS 3aBUCUMOCTH TIPOSIBJISIETCS] MEXIY CO-
IlEpXXaHUEM MUKDPO3JIEMEHTOB B IEPHOBLIX ITOYBAX Ha MOPEHHBIX Kapbo-
HaTHBIX CYIJIMHKaxX. BropuyHasi HachIIEHHOCTh NMOYB U BHICOKOE COJIEP-
XaHUe KapOOHATOB MPUBOAAT K CHUXEHHUIO MOABUXHOCTH MHKpPO3Jie-
MEHTOB.

C npyroit cTOpOHbBI, Pa3BUTHE IEPHOBOTO TMpoLiecce MPUBOAUT K o0ora-
LIEHWIO TTaXOTHOTO CJIOS TYMYCOM, YYacTBYIOUIMM B €ro 3akperuieHuu. B
TaKux ToyBax HabiionaeTcs, KaK MPaBWJIO, MOBBIIEHHOE COIEPXaHUE
MUKPO3JIEMEHTOB KaK B IOYBaX, Tak U B IMOpOIax.

Ha conmepxaHue U pacrnipefefieHUe MHUKDPO3JIEMEHTOB B a/UTIOBUANIbHBIX
U ocyllaeMbIX TOP(STHBIX MOYBAaX CYLIECTBEHHOE BIUSTHUE OKa3biBAlOT aji-
JIIOBUAJIbHBIE HAHOCHI, a TaKXe OCOOEHHOCTH THAPOJIOTMYECKOTO peXnma,
3aKJTIOYAIOLIMECS B MEPUOTUUECKOM BPEMEHHOM WM TMTOCTOSIHHOM H30bi-
TOYHOM YBJIA&XXHEHHWH U B BHICOKOM YPOBHE CTOSIHMSI TTOYBEHHO-TPYHTOBBIX
Boll. [No-BunumoMy, 3Tu crneuuduyeckue ycroBUs PasBUTUS paccMaTpH-
BaeMbIX ITOYB 3aTYILIEBbIBAIOT CTEMEHb Y4aCTUsl TOYBOOOPA3YIOILUX TIOPOJL B
ux ¢opMHUpOBaHUH.

BnusiHue noyBoo6GpasylouMX MOPoMa, B YaCTHOCTH UX TpaHyJIOMETpH-
YecKOro COCTaBa, HaxXOAWT CBOe TPOSIBJIEHUE TIPU pacyeTe KOppessiiuu
MEXAY collepXaHHUeM YacTHll (U3MYECKOM TJIMHBI U MHUKDOIJIEMEHTOB B
noysax. [1pu aTom nouBsl, copMUpPOBaBLIKECST Ha TOPOIAX TSXEJOro rpa-
HYJIOMETPUYECKOTO COCTaBa, COJEpPXAaT, Kak IpaBWJio, GOJbIE MUKDPO-
2JIEMEHTOB, YeM NMOYBHl Ha JIETKUX mopoaax. Tak, B pabore Unbuna B. b.
(1971) oTMeueHo, UTO MOYBHI Ha CYMIMHKax M TIMHaxX copepxar B 1,5—2
pa3a Gonbliie MOJIUONEHA, YeM Ha Jierkux ropogax. JlynuHosmy U. C. (1973)
MoKasal, 4To B MOYBAaX Ha CYTJIMHKAaxX comepXajioch B 2—4 pa3a GoJiblile
MapraHiia ¥ Ko6anbsta 1 B 13 pa3 Gonbllie MEIM, YeM B TIOYBAX Ha IecKax U
Cymecsix.
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OfHUM U3 BaXHEHIINX NMapaMeTpOB CBOICTB MOYB SIBJISETCS] IPaHyJO-
METPUYECKU COCTaB MUHEPANBHBIX W 30JIbHOCTh OPraHOT€HHBIX MOYB.
MHOTMMH HCClIeAOBaTENsSIMA YCTAaHOBJIEHO, YTO OGOJIBIIMHCTBO MHUKpPO3Je-
MEHTOB KOHLEHTPUPYETCA B WIMCTOM (PpakKiMK MTOYB, T. K. MEJIKOAUCTIEPC-
Hble YacCTHULIbI oOyafaloT OoJsiee BHICOKOMH aACOPOLIMOHHOM CITOCOOHOCTHIO,
yem rpybonucnepcHble (KoBanbckuit B. B., Auapuanosa I'. A., 1970; Bap-
mbst H. T1., u mp., 1976). OnHako y pa3IM4yHBIX aBTOPOB 110 BOMpPOCAM BIIH-
STHUSL KOJIMuecTBa (DU3NYECKOH TJIMHBI Ha colepXaHWe MHUKPO3JIEMEHTOB
B MOYBaX HET €AMHOTO MHEHMS.

Hexotopeie aBtophl (benuuuna I'. 1., Xypaniesa E. I'., 1974; Toiika
M. A., 1980) oTMeualoT GoJsiee BBICOKOE COlepXaHHe MUKPOIJIEMEHTOB B
MOYBaX TSXEJIOro TpaHyJIOMETPUYECKOTO COCTaBa MO CPaBHEHHIO C Tecya-
HBIMU U cyrniecyaHbIMU rouyBaMu. JlyoukosckuM I. I1. (1975) Takke ycTa-
HOBJIEHA TECHast MpsiMasi KOPPeJISIIMOHHAS CBSI3b MEXILY ColepXaHueM (u-
3MYeCKOi [JIMHBI U KOJIMYECTBOM BaJIOBBIX (POPM MHUKPO3JIeMEHTOB. MeHee
TeCHasi 3aBUCUMOCTb HabJiofaach MeXay (hU3MyecKoit IIIMHOM M MOIBHXK-
HbIMU (hOpMaMHM MHKPOIJIEMEHTOB.

O BBICOKOI MOJIOXUTEJILHON KOPPENSIIIMU MEXIY colepxXaHueM ¢usu-
YeCcKON MJIMHBI M KOJIMYECTBOM KaK BaJIOBLIX, TaK W TMOABHXHBIX (hopM
MHKpPO3JIEMEHTOB CBUAETENILCTBYIOT paboThl Jlybukosckoro I. T1., Anuce-
ey M. K. (1975), llsunka I'. 1. (1976). Xopoluasi 3aBUCUMOCTb MeXIy
conepXaHueM KobajibTa, 6opa U MoinbaeHa B IEPHOBO-MOA30JMCTHIX I10-
YBax U X rpaHyJIOMETPHYECKHM COCTaBOM TToKa3aHa B pabote Kosna B. A.,
3bipuHa H. T'., 1973.

B pa6otax KoBansckoro B. B., AunpuaHoBoii I'. A. (1970); UnbuHa B. b.
(1982) uMeloTCs1 CBEIEHUsT O CWJIBHOM TTOJIOXUTEILHONH KOppeNsiLiMOHHOMN
CBSI3U MEXJY coliepXaHUeM MoJIMOIeHa B MOYBaX U MX rpaHyJIOMeTpHUYec-
KUM COCTaBOM, NpPUYEM OTMEYEHO, YTO 3TOT 3JIEMEHT KOHLIEHTpHUpYeTCs B
OCHOBHOM B WIHCTO# ¢hpakiiMy MoyB. Xopoluasi 3aBUCUMOCTb MeXIy CO-
nepxaHueM MonubaeHa B 3a00JI0YEHHBIX NMOYBAX M KOJUYECTBOM B HUX
¢usuueckoit IMHBI oTMedYeHa B pabote CsupHosckoro JI. . (1973). IMo
IAHHBIM TOJIBCKUX aBTOPOB, KO3((MULIMEHT KOPPENSLUU MEXIy Konuye-
CTBOM MOJMOJieHa B MOYBAaX M UX rpaHYJIOMETPHYECKUM COCTaBOM BapbH-
pyet ot 0,66 mo 0,86.

TpoTHBOpeYHBHl JUTEpaTypHble CBENEHUS O KOPPENSILIUOHHON CBS3U
MeXHy collepXaHHeM Meld U KoJIW4eCTBOM (hU3MUYECKOM TIIMHBI B MOYBAX.
Hexkotopsie aBTopsr (Bapabs H. I1. u ap., 1976; Hayros P. K. u np., 1979)
OTMEYAIOT TECHYIO KOPpEJSILMIO MEXIY COAepXaHUeM Meld U TpaHyJio-
METPUYECKHUM COCTaBOM TOYB, MPH 3TOM YKa3biBalOT, YTO HaHHBIA 3Jie-
MEHT 3aKperUisieTcsl B IIOYBE TeM TPOYHee, YeM TAXeJlee ee rpaHyJoMeT-
pHvueckHii coctaB. TecHy10 KOppeJsTHHIO MEXIY KOTMYeCTBOM BaJIOBOW MeAU
U coiepXaHueM 4YacTll (pU3NYeCKOM TITMHBI B A€PHOBO-MOA3OIUCTLIX IO-
yBax yctaHoBwI Jlyoukosckuii I. I1. (1975), onHoBpeMeHHO oTMeyast Hosiee
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cnabyio 3aBHUCHMOCTb COJEPXaHUs TMONBUXHOM Melu OT TpaHYJOMETpH-
YeCcKOTO COCTaBa 3THX MOYB.

IlnotHast koppensitiust Mexny pU3HYecKoil TIMHOW M CoAepXaHUeEM
MeU B MOYBaX yCTaHOBJIeHa B paboTax psiia TMOJILCKUX HCCIefoBaTeNeit,
npuyeM Ko3pGULIMEHT KoppensiliMy qaHHo# cBs3u coctaBui 0,83, a ypas-
HeHue perpeccuu umeno sua y=0,43x—0,03. Heckonbko Gosiee HU3Kasl Be-
JyrHa Koadduimenrta koppensiuuu (0,67) nonyyeHa Mo MoYBaM CceBep-
HO#t yacTtu OwiBieit I'ZIP.

B padote Kosasisckoro B. B., Auapuatosoii I'. A. (1970) npusoasTcs
JIaHHbIe O KOPPEJISIIUOHHOM CBSI3M MEXIY ColepXaHUEM LIMHKA B MOYBax
U HX TpaHyJIOMETPUYECKUM COCTaBOM, a TakKe O TOM, YTO JaHHBIA MHK-
PO3JIEMEHT TOIJIOLIAETCs KOJUIOMAHOM (ppakiiMeil MOYB U XOpolIO B Hel
yAepXUBaeTcsl.

PaGoramu Llaposoit A. C. u ap. (1970), UnbuHa B. B. (1973) mokasaHo,
YTO OOp KOHLEHTPUPYETCS B WIKCTOMH (ppakLiuu noyB. O KoppensiiMoHHOMH
CBSI3U COZIEpPXXaHUs TTOJIBUXHOTO GOpa B IIOHMEHHBIX AJTIOBUANBHBIX U Jiep-
HOBBIX ITOYBaX C MX TPaHYJOMETPHUYECKUM COCTaBOM MPHUBOISTCS CBelie-
Hus B paborax KatansiMoBa M. B. (1965), Kosansckoro B. B., AHapuaHo-
Boit I'. A. (1970), xoTopbie YyCTaHOBHJIA OOPATHYIO CBSI3b MEXJIY COIepXa-
HHEeM O0pa U KOJIMYECTBOM WIMCTHIX YACTWII B IOYBaX.

WmeloTcst pa3HoTIacHst pa3HbIX UCC/IEAOBaHUIA U 110 BOIIPOCY KOppeisi-
LMOHHOM 3aBUCHMOCTH MEXIY COAEpXaHWEeM MapraHiia U rpaHyJOMeTpH-
YeCKUM COCTaBOM MOYB. O NMOJOXHUTENBHOU KOPPEJISLIUU MEXTY JTaHHBIMH
WHTPEANEHTaMH B JIEPHOBO-TOA30JMCTHIX TTOYBAX CBUAETEJIBCTBYIOT PaGo-
161 KoBasibckoro B. B., AnnpuaHoBoit I'. A. (1970), a B 3a60J104eHHBIX TO-
yBax — pabotbi CupHoBckoro JI. . (1973), leuesuy H. A. (1974), noka3a-
JiM, 4To Ko3(DULIMEHT KOPPENSILIMY MeXITy colepXaHHWeM MapraHua u pu-
3U4ecKoi MIMHBI B moyBax paseH 0,72. B pa6ote [IBopHukoBoii JI. JI. (1974)
TIPUBOJSATCS] IaHHbIEe 00 OTCYTCTBHM CTPOTOif 3aBMCHMOCTU COIEpXaHHs
MOABIDKHOTO MapraHiia B roysax JIeHUHTpaackoi o61acTH OT coliepxXaHHs
¢usnyeckoi TIIMHBI.

HexoTtopsiMu aBTOpamu (Kosasibckuit B. B., Anapuatnosa I'. A., 1970)
YCTaHOBJIEHO, YTO COAEpXaHHE KOOasIbTa B MOYBAX KOPPEJIUPYET C KOJHU-
4YecTBOM (PU3WYECKO# TJIMHBI, NpUiyeM Ko3hPULIMEHT TaHHON KoppeJisi-
uuu paBeH 0,41. Jlynunosuy U. C. (1970) noxa3aj, 4To MPH U3IMEHEHUH
cofepxaHusi hu3uyeckoil MIMHBI Ha 1% Konu4YecTBO KOOAIbTa U3MEHSIET-
cs1 Ha 0,2—0,21 Mr/KT MOYBHI.

0630p paboT, OTHOCSAIUMXCA K MWHEPAJIIOTMYECKOMY COCTaBY IOYB W
NnoyBooOpa3yloluX NMOpol, MOoKa3bIBaeT, YTO WIKCTasi ()pakUusi XapaKTe-
pu3yeTcst BeCbMa CXOAHBIM KauecTBeHHbIM cocTaBoM (TuxoHos C. A., Cep-
rueHko B. T., 1974; Jlykamos K. M., 1970). XapakTepHbIMH MHHEpaJlaMH
Wia JepPHOBO-TIOA30JMCTHIX TMOYB SIBISIOTCS THAPOCHIONBI, BEPMUKYJINT,
XJIOPHA U MUHEPATH MOHTMOPWUIOHUTOBOM I'PYTITLI B PA3IMUHBIX COOTHO-
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HIEHUSIX, HECUJIMKATHble amopdHble mosyropaokcuabl. OLHAaKO Kosuue-
CTBECHHbIE COOTHOILIEHUS UX B MOYBaxX, Pa3BUBAIOLLMXCS HA pa3HbIX MO Ipa-
HYJIOMETPUYECKOMY COCTaBy NopofiaXx, MeHsiloTcst. Kak noxasanu uccneno-
BaHus Baxenuna U. I'., Bensxosoit B. Y. (1976), 3asanuuinHa A. A., Ha-
JexauHa b. B. (1961), HeonHakoBOe KOJMYeCTBEHHOE COOTHOIIEHHE MU-
HEpaJIoB UMeIOT MecTo B MOYBOOOPa3yOLIMX Nopoiax Ha Tepputopun Ka-
JIMHUHTpAJCKON obyacTu.

OnpenensiouM HpakTOpoM CBOCTB MOYBEHHOTO MOTJIOLIAIOLIETO KOM-
TUIEKCa U COAEepPXaHUS XUMUYECKUX 3JIEMEHTOB SIBJISIETCS KOJIMYECTBEHHOE
cofiepXXaHUe TOHKONUCTIEPCHBIX (IJIMHUCTBIX) (hpaKiiuii, B KOTOPbIX KOH-
LIEHTPUpYeTCsl 3HaYUTeIbHAsl YacTb MUKpo3JieMeHToB (3bipuH H. I'. u ap.,
1976, 1980; Xypasnesa E. I'., 1974).

B conepxaHWU U paclipefiejleHMd MHKpO3JieMEHTOB B nmouBax Kaiu-
HUHTPAACKON 006JIaCTU OTYETJIMBO TPOSIBISIETCS BJIUSIHUE MUHEpPaIOTU-
YeCKOro, XMMHUYECKOrO U TpaHyJIOMeTPUYECKOro COCTaBa IOYB, a TaKXe
HUX TE€HEeTUYECKUX ocoDeHHocTeit. OTMeyaeTcsi TeCHasi KOppeJsiiiMoHHast
3aBUCHUMOCTb MEXAY BaJIOBBIM COJlepXaHHWEeM MHUKPOIJIEMEHTOB U KOJH-
YeCTBOM YacTULl (PU3NYECKON T[JIMHBI B NE€PHOBO-MOA30JUCTHIX MOYBAX
(tTabi. 26).

Tabauya 26

Koppeasuuonnas 3aBUCHMOCTD (T)
MEeXAY COAEpXKAHMEM YacTHI (PH3UMIECKOH IJIHHLI U BAJOBBHIM
KOJIMYECTBOM MHKPO3JIEMEHTOB B NOoYBax (20p. An.)

n B Cu Mn Mo Co Zn

leproeo-nod3oaucmoie nousw
360 | 0,59+0,02 | 0,65+0,04 [ 0,68:£0,04 | 0,51:0,03 | 0,53+0,02 | 0,61+0,04
Jleproswie nouent
120 | 0,69+0,08 | 0,83+0,09 | 0,58:0,08 | 0,50::0,08 | 0,72+0,09 | 0,82:+0,09
Aanrosuanbrbie nouew
112[ 0,53+0,06 | 0,66:1:0,06] 0,4310,05]0,3810,06| 0,55+0,10 | 0,68+0,09

BennynHa Ko3(pGULIMEHTOB KOppeJsSiMK Ul O0lleil COBOKYIHOCTH
paccMaTpUBaeMbIX MOYB JOCTOBEpHA U M3MEHSIETCS B JIEPHOBO-ITON30JIUC~
ThIX moyBax ot 0,51 no 0,68, B nepHoBbix — oT 0,50 no 0,88, B ajutoBUaTB-
HeIX — ot 0,38 1o 0,68.

PacueTsl KOppENSIIMOHHBIX CBf3eil BBIMOJIHEHBl Ha OCHOBe HaubGosee
TUITUYHBIX PA3HOBUAHOCTEH J1€PHOBO-TMOA30JUCTHIX, IEPHOBBIX U AJUTIOBH-
aJbHBIX 10YB, Pa3BUBAIOLIMXCA Ha Pa3HBIX MO PaHYJIOMETPUYECKOMY CO-
CTaBy MMOpOJAX — I€CKaX, MOPEHHBIX Oe3BaJlyHHBIX CYIECSX, MOPEHHBIX

73



BAJIYHHBIX U KapOOHATHBIX CYIJIMHKAX, BOAHO-JIEAHUKOBBIX Oe3BalyHHBIX
ruHax u norpe6eHHOM Topde. JaHHble TabnULbI 25 MOKa3bLIBAIOT, YTO HE
BO BCEX Pa3HOBUAHOCTSX IOYB NMPOSBISETCS AOCTOBEpHast KOPPEISILIUOH-
Hasl 3aBUCHMOCTb MEXIy COAepXaHHEM MHKPO3JIEMEHTOB U YacTull ¢u-
3UYecKoif MIMHBL. 37IeCh BaXHOe 3HaYeHHE MMeEET pa3Max BapbHPOBaHUSA
nepeMeHHBIX BeJIMYUH. B psiie ciyyaeB OHM BapbHPYIOT B CTOJIb Y3KOM
HHTepBaJie, CPaBHUMOM C OUIMOKOI M3MEHEHHsI, YTO HeJib3sl YCTAaHOBUTH
cBsI3b MeXny HUMU. He3HauuTeIbHble U3MEHEHUSI B COlEPXaHUHU YaCTULL
¢u3unyeckoit MMHB (MeHblle 10%) B OTAEJbHBIX PAa3HOBUIHOCTAX NOYB
CYLHECTBEHHO HE CKa3bIBalOTCS Ha W3MEHEHUH MHUKPO3JIEMEHTHOTO CO-
CTaBa, XOTS1 B LeJIOM [UIsl oOlueif COBOKYIMHOCTH MHWHEPaJbHBIX pa3HO-
BUIHOCTE NMOYB 00JIACTH CYLUECTBYET MOJIOXKUTENbHAS KOPPESIU MEXIY
colepXaHHeM 4YacTHLl (U3HNYECKOH TIUHBI U KOJUYECTBOM MHKpO3Jie-
MEHTOB.

ConepxaHue MOABWXHBIX (POPM MHKpPOIJIEMEHTOB B IOYBaX pa3HOro
rpaHyJIOMETPUYECKOro COCTaBa BapbUpyeT B Oojiee IIMPOKUX Tpeaesnax Mo
CPaBHEHMIO C BAJIOBBIM KOJIMYECTBOM, YTO CBSI3aHO C OoJiee CUIBHBIM BJIH-
AHHEM (U3NYECKUX W arpOXMMHYECKHX CBOWCTB ITOYB Ha TMOIBHXHOCTBH
MHUKpO3JieMeHTOB. [Ipy 3ToM KO3(p(PHUIIMEHT BapHalIMK pa3HbIX MUKpO3Jie-
MEHTOB B OTJAEJIbHBIX MMOYBEHHbIX PAa3HOBUIHOCTSAX U3MEHSIETCS B Npe/iesiax
ot 11 1o 61% (ta6n. 27).

OG61eit 3aKOHOMEPHOCTBHIO SIBJISIETCS YBeJIMUEHUE KOJIMYECTBa MMK-
PO3JIEMEHTOB TIPU Tepexofie OT IMOYB JIETKOTO I'PaHyJIOMETPUYECKOTO CO-
cTaBa K 6oJsiee TsoKenbsIM. Tak, MpU niepexofe OT MecYaHbIX MTOYB K CpeHe-
M TSXEJIOCYTJIMHUCTBIM CcollepXaHue MOABIXKHBIX GOPM MHKPO3JIEMEHTOB
yBennyuBaetcsi B 1,2—3,5 pa3a, npuueM Oojiee 3HAYUTENBLHO HU3MEHSIETCS
KOJIMYeCTBO Menu, KobajnbTa M LIMHKA, MeHbllie — Oopa U MonubaeHa.
TMono6Has 3aKkOHOMEPHOCTh OTMeYeHa B paboTax barmHckaca B. 1. (1969),
Hdyoukosckoro TI. 1. (1975, 1983), Ieiise 5. B. (1980) u ap.

Bricokoe colepXaHue FIIMHHBIX MaTepUaioB B COCTaBe TOHKON WJIM-
cToit ¢pakKiuu MOYB OOYCJIIOBIMBAET €€ GOJIbILIYIO MOTJIOTUTEIBHYIO CITO-
COGHOCTb. DTH MHUHEpPAJIBl JAaIOT BbICOKOAWCIIEPCHBIE KOJJIOUAHBIE Yac-
THLIBI, UMEIOLIME MOTEeHLWal OTPHLIATEJIbHOTO 3HaKa U CMOCOOHBIE K
KaTHOHHOMY oOMeHy. Takue yacTuiibsl 001a1a10T OoOJbILIEel 3Heprueit mo-
TJIOUIEHUs] Pa3IMYHBIX KAaTHOHOB, B TOM YHUCJIE U MHUKPOIJIEMEHTOB,
Gyiaroiapsi YeMy XMMHYECKHe 3JIEMEHTHI 3alllMIeHbl OT BhIleIaYHUBa-
HUST M OCTAlOTCSl B MOYBE B MOIJIOLEHHOI, HO OTHOCHUTEJIBHO NOCTYTI-
HoO¥ pacTeHHsIM dopMe. DTO SABISAETCS OMHON U3 MPUYUH OTHOCHUTEJILHO
BBICOKOTO COAEpXaHUS psia MHUKPOSJIEMEHTOB B IIaXOTHOM cCJioe
nmoyB. Tak Kak MOYBHI SIBASIIOTCA CUCTEMOI YaCTHI[, HECYLIIUX B OCHOB-
HOM OTPULATEJIbHBIA 3apsii, TO MUKPO3JIEMEHTHI, NMPUCYTCTBYIOLIHE B
noyse B aHMOHHO# (opme (O6op, MonubaeH), MeHblle MOrJIOIIAITCS
MOYBEHHBIM KOMIIJIEKCOM.
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KoppensiunoHHast cBsi3b MeXIy CofiepXaHUeM MOABUXHBIX (opM MHUK-
PO3JIEMEHTOB M KOJIMYECTBOM YacTULl (PU3NYECKOI IIMHBI B MOYBAX UMeeET
pasIMyHYIO CTenleHb TECHOTHI M HampasyieHHe (TabJ. 28).

Tabauya 28
Koppeasuuonnasi 3aBUCHMOCTD (T)
MEX/y COAepXKaHHeM 4acTHU (U3NIECKOH IIHHBI H BAJOBBIM
KOJIHYECTBOM MHKPO3JIEMEHTOB B 1NOYBAaX (20p. An.)

n B Cu Mn Mo Co Zn

,llepnoso-noamucmue noyeslt
2218 | 0,42+0,02 | 0,52+0,02] 0,31+0,02] 0,37+0,02 | 0,58+0,02 | 0,36+0,02
ﬂwe 2/1eesbie U 2neesambie no46bl
757 | 0,5140,03 | 0,77+0,02] 0,33+0,04] 0,20+0,04 | 0,65:0,03 | 0,75+0,02
An. AbHblE NOYBH
345 | 0,40£0,06 | 0,62+0,04 | 0,3210,06] 0,31+0,04 | 0,42:0,06 | 0,68+0,04

B uenom mist oOieit COBOKYIMHOCTH B Pa3HbIX THUIIaX MOYB y GOJNBLINH-
CTBa MMKPO3JIEMEHTOB OHa TOJIOXKHTENIbHAs, HO MeHee TeCHasl, YeM s
BaJIOBbIX (POpM.

B opraHoreHHbIX MOYBaX BaXXHBIM TMOKa3aTeJeM SIBIISIETCS 30JIbHOCThb
Topda. Hekoropeie asroprl (Ueptko H. K. u ap., 1972; Bawkesuy JI. @,
Csupnosckwuit JI. 1., 1973; Amuceeuy M. K. u np., 1984) ycraHoBWIH
MOJIOXUTEJILHYIO KOPPEJISILIMIO pa3HON CTENMEHH TECHOTHI MEXIYy COAepXa-
HUEM MHKPO3JIEMEHTOB B TOPMSHBIX MOYBaX M 30JIbHOCTHIO Topda. I1o naH-
HbeiM Astceesnd M. K. u ap. (1984), HauGoiee BbicOKoe cofiepxXaHue 6opa
Habnonaetcst B Topdax ¢ 3oibHocThI0 10—50%, Mapranua — 30—72%. B
psiie paGoOT MOJILCKUX aBTOPOB YKa3biBaeTCSl Ha OTCYTCTBHE 3aBUCUMOCTH
coflepXaHusi MEIM U LIMHKA OT 30JILHOCTH Topda.

B Hammx ucclienoBaHUSX BBISIBJIEHA 3aKOHOMEPHOCTb YBEJIMYEHUST CO-
JIepXaHUs MUKPO3JJIEMEHTOB B OCYIIaeMbIX TOP(SHBIX MOYBaX C POCTOM
3osbHOCTH Topda. Tak, ¢ yBeiMueHHEM 30JIbHOCTH 1o 30% U BbIlE KOJIH-
YeCTBO MHKpO3JieMeHTOB Bo3pactaio B 1,8—2,8 pa3za. [lo-BunuMomy, 3to
00BICHSIETCA GoJiee BBICOKOM CTENMEHbI0 MUHEPATH3ALMHA BBICOKO30JbHBIX
TopdoB ¥ MOBLILIEHHBIM COIEPXaHUEM B HUX XUMHYECKHX IJIEMEHTOB, B
TOM YHCIe U MUKpPO3JieMeHTOB. C ApYroit CTOPOHBI, KaK 0OBICHSIOT Ko-
Bansckuit B. B., Aunpuanosa I'. A. (1970), Jlykawos K. T., ITeryxosa H. H.
(1970) u npyrve aBTOPHI, B BLICOKO30JIBHBIX Topdax MUKPOJIEMEHTHI MO-
TYT BXOAMTH B COCTaB BTOPUYHBIX MHUHEPAJIOB U OPraHOMHHEPAIBHBIX KOM-
TJIEKCOB UM 3aKPeTUIATLCS B TOYBE.

B ocymaeMbix TOpsiHBIX TIOYBaX YCTaHOBJIEHA MOJOXUTeNIbHasi Koppe-
JISIUMST pa3HOM CTEMEHHW TECHOThI MEXIY 30JbHOCTHIO, COAEPXaHHEM
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MOABUXHBIX U BAIOBHIX (POpM MUKpO3NEMEHTOB (Tabn. 29). [lna oblueit
COBOKYITHOCTH OCyllIaeMbIX TOPPSHBIX MOYB OHA JOCTOBEpHA KaK [UIsl Ba-
JIOBOro COolepXaHHsl, TaK U ISl MOABUXHBIX ()OPM MHUKPOINIEMEHTOB,
OITHAaKO /IS MOCJeAHUX OHa MeHee TeCHasi, YeM J[Ulsl BaJioBbIX. TecHas
MOJIOXHUTENbHAs! KOpPPeJsILIMOHHasi CBSI3b HaOJIogaeTcsl MeXIy BajJlOBBIM
colepXaHHeM Melu, LIMHKa W KOoOajibTa M 30JIbHOCTBHIO, a JUISI BalOBbIX
¢opm Gopa, MapraHiia U MoJIMOIeHa CBsI3b CPe/IHel cubl. Takoi Xe CHJIbI
KoppeJsiliisl XapakTepHa Ui NMOABUXHBIX ¢opM Meau, mMonubaeHa U
LIMHKa, a Ui Oopa, MapraHua — cjabas.

Tabauya 29
KoppensiuponHas 3aBHCHMOCTh (T)
MeXIy 30JIbHOCTBIO TOPHAHBIX NMOYB
H COACPXKAHHEM MHKPOIJIECMEHTOB
n]BICuIMnIMolCo]Zn
Banosoe codepxcanue muxposnemenmos
123 0,58 0,73 0,51 0,55 0,71 0,82

+0,06 +0,08 40,04 +0,05 +0,08 +0,10
Koauuecmeo nodsuichvix gpopm Muxpoanemermos

377 0,33 0,59 0,33 0,53 0,44 0,63

10,05 +0,04 10,05 10,02 +0,05 40,02

Hanuyue npsiMoit cBSA3M MeXIy AMCIIEPCHOCTBIO MUHEPATBHBIX, a8 TaK-
Xe 30JIBHOCTbIO OPraHOTEHHBIX MOYB W COHEpXaHWEM pa3IMuHbIX (hopm
MHKPO3JIEMEHTOB MMO3BOJISIET CHEJIaTh BIIOJIHE JIOTHYECKOe Mpearoyioxe-
HHE O CYIlECTBOBAaHUM aHAJIOTMYHOMN 3aBUCUMOCTH MEXIY BaJIOBOi M TMOJ-
BHXHOUI (POpMOIt MHUKPO3JIEMEHTOB.

W3yyeHUI0O TaHHOrO BOIMPOCA MOCBSILIEHH pabOTHl MHOTHX MCCIEAOBa-
Teneit. OMHAKO OMHO3HAYHBIX BLIBOJOB IO 3TOMY BOIPOCY HeT.

B GonbuHcTBe MccnenoBaHuit (TonkoHoxeHko E. B., 1969; 3bipuH
H. I'., IManykesuu 3. A., 1971, 1976; Jyoukosckuii I'. I1., 1975; 360pu-
uyk 0. H., 3eipun H. I'., 1974) oTMeuaeTcst psiMasi 3aBUCMMOCTb MEXIY
BJIOBOM U MOABHUXHOI (opMamu MapraHua. [To nanHeiM Mnbuna B. b.
(1982), xo3dduLHeHT AaHHOI Koppensauun coctasnsiet 0,42+0,063.

TecHast npsiMasi KOppeNSILIMOHHAsK CBSI3b YCTAHOBJIEHa MEXJY BaJOBHIM
Y TIOABUXHBIM GopoM B noitMeHHBIX noysax (Baruxckac b. I1., 1969). [1py-
rve asTophl (Jyoukosckuit I'. T1., 1973; Bacsies I'. B., 1974) nokasamu
cnabylo ¥ He BCeraa, B OTAEJIBHBIX PAa3HOBHAHOCTAX TOYB, JOCTOBEPHYIO
CBSI3b MEXIY pa3HbIMU popMamu Oopa.

CaefieHHsT O NPSIMOi KOPPEJISILIMOHHOI CBSI3W MeXIy BaJlOBBIM COEp-
XaHUEM MEeIM M KOJIMYECTBOM ee IOIBUXHBIX (OpM NpHUBeAeHbI B paboTax
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psina uccinenosateneit (ToHkoHoxeHko E. B., 1969; youkosckuii I'. T1.,
1975), Mexny dopmaMu kobansTa (360opuinyx KO. H., 3sipun H. I'., 1977).
JlynuHosnu U. C. (1970) nokasai, 4To Ko3(GULIIHEHT KOPPETSIIIUNA MEXITY
BAJIOBbIM U MOABUXHBIM KOOGAJIBTOM B TOpdsiHO-006THBIX noysax beso-
pyccuu cocramisiet 0,94+0,08, mpu 3TOM OTMevasi OTCYTCTBHE MONOOHOM
KOppeJsiMd B MHHepalbHbIX moyBax. Ha oTcyTrcTBue KoppensilMOHHOMH
cBsI3U MexXay GopMamMu KobGaibTa B IepHOBO-TTON3OJUCTHIX TTOYBaxX yKa3a-
Ho B pabote Jlybukosckoro I'. T1. (1975).

Toitka M. A. (1980), Unbun B. B., Crenanosa M. I1. (1982) ycraHoBH-
JIK TIpSIMYIO KOPPEJIILIMOHHYIO CBSI3b CPEIHEil CWIbI MEXIy BaJOBBIM CO-
JepXaHUEM MOJIMOIEeHa M KOJIMYECTBOM €ro MOIABMXHBIX (hOpM B MOYBE.
36opuinyk 0. H., 3sipuH H. I'. (1974) noka3anu, 4ro Ko3(hPULIMEHT KOpP-
pensiliu JaHHOW CBA3U u3MeHsieTcst B nipeaenax ot 0,51 go 0,89 B 3aBucu-
MOCTH OT THNa IoYBEl. MeXny ¢opMaMu IIMHKA TeCHasi KOpPeJsiLiUs IToKa-
3aHa B paboTax 1IBEACKUX YYEHBIX.

OnHako B HEKOTOPHIX paboTaXx OTEYECTBEHHBIX W 3apyOeXHbIX YYEHbIX
TIPUBOMASATCA JaHHBIE 00 OTCYTCTBUM KOPPEJISIIMOHHOM CBSA3U MEXIY BaJIO-
BbIMHU M MOABWXHBIMH (hopMamu MUKpoasieMeHToB (Bepuruna K. B., 1974;
Toma C. WU. u ap., 1980).

XapakTep 3aBUCHMOCTH MeXIy COIEepXaHHEeM BAIOBBIX M TMOIABMXHBIX
¢opM MHUKpo3IeMeHTOB B rMoyBax KaJMHUHIpaJCKoi 0b61acT He oauHa-
KOBBbIit (Tabi. 30).

Tabauya 30

KoppeJsisiHoHHas 3aBHCHMOCTD (T)
MeXIY COJAepKaHUEM BAJIOBLIX H MOABHXKHLIX (opm
MHKpO3JieMeHToB B mouyBax KanunuHrpanackoil obsacru

n | B | Cu | Mn [ Mo | Co | Zn
Jleproeo-nod3onucmuie noues:

30 [ 02 | 038 | 041 | 046 [ 009 | 057

llepnoeue afneeeuie u 2neeeamuie no4evl
120 [ 03 [ 047 | 028 | 034 | 041 | 052
Annioguanvrvie noweds

1m2 [ ost | o058 | 032 | o041 | o064 | 056
Ocywaembie mopghanvie nouest

123 [ 002 | +o11 | +009 | 0,00 | $0,12 | +

B IepHOBO-NOA30/IMCTBIX IOYBAX Pa3HOIo rPaHyJIOMETPUYECKOTO COCTaBa
MeXAY BaJlOBBHIMH M TOABUXHBLIMU (hopMaMH MHKpO3JIeMEHTOB — Oopa,
Melu, MapraHiia, MoJubleHa M UWHKa — HaOMIOAaeTcsl MOJIOXUTENbHas
KoppeJiiMoHHas 3aBUCHUMOCTb. He Bcerna, B OTAeNbHBIX pa3HOBUIHOCTSIX

78



MOYB, TPOSIBASIETCS JAOCTOBEPHAsl 3aBUCUMOCTb MEXIY BJIOBBIM U TOA-
BWXXHBIM KOOanbToM. B 1ieioM st ofleit COBOKYITHOCTH I€PHOBO-TION30-
JIMCTBIX TIOYB XapakTepHa cjiabasi MMOJIOXUTeNIbHasE KOpPesLius MeXIy Ba-
JIOBBIMH M MOABUXHBIMU hopMamu Gopa, MeaH M KoOalbTa, a TAKKe CPeA-
He#l WK 61M3KOo# K CpeHeit cTeneH TeCHOTHI [T MapraHiia, MoinbaeHa
M LIMHKa.

B ocymaeMbix TOPMSHBIX, JEPHOBLIX U AUTIOBUATBHBIX MMOYBAX MEXIY
BAJIOBBIM CONEPXaHUEM M KOJIMYECTBOM MOABMXKHBIX (JOPM MUKpPO3JIEMEH-
TOB, KaK IPaBWIO, TPOSIBJISIETCS] MOJIOXUTENbHAsI KOPPEJSIIMOHHAs CBS3b
pa3Hoit cTerneHH TecHOTHl. TecHast CBSI3b XapakTepHa It Men, KODaIbTa U
LIMHKA B OCyIaeMbIX TOPMSHBIX MOYBaX; CpelHeH TeCHOTH — i 6opa U
MoJiONieHa B ocylllaeMbIX TOpdsHbIX; 6opa, Menu, kodaibTa U LIMHKAa — B
AJUTIOBUAJILHBIX, a TaKXe LIMHKA — B JIePHOBLIX noyBax. Ciabas CBs3b Mpo-
sIRJISIeTCA MexTy (JopMaMM MapraHiia B pacCMaTpUBaeMBIX I0YBaX; MOJIUG-
JIeHa — B aJUTIOBHAJIBHBIX; Oopa, Meau, MoinbneHa U kobaibTa — B Aep-
HOBBIX TTOYBaXx.

T'yMycy NpHHamieXUT OoJbllias pojib B TOYBOOOpPa3oBaHUM, TEOXUMHUU
psiia 3JIeMEHTOB, CHaOXEeHUM pacTeHHIt MAaKpo- U MUKPO3JIEeMEHTaMH. DTOT
BOMPOC Halliesl cBoe oTpaxeHue B paborax [leitse A. B. (1980), Jlykaiesa
B. K., JIykamesa K. WU. (1970), Xypasnesoit E. I'. (1974).

IpuBeneHHbIe B JIUTEpaType NaHHbIE CBHIAECTEJIBCTBYIOT O pa3HOOOpa3-
HbIX (opMax COeIMHEHUS MUKPO3JIEMEHTOB C OPraHUYECKHUM BELIECTBOM
nousbl. Kak mokasanu uccnenosanusi Kanynnukosoit H. A. (1971), morno-
lleHWEe METAUIOB OPraHMYeCKUM BElIECTBOM ITOYBBI MIET IMyTEM aacopod-
LIMM, MOHHOTO OOMEHa M KOMIUIEKCOOOPa30oBaHUA.

IMo maHHBIM psina yuyeHbIx (Ymomos I1. A. u np., 1971; Lllakypu b. K.,
1976), MMUKpO3JieMeHTBI B MOYBaX HaXOAATCS B CBSA3U C I'YMYCOBBIMH Be-
LIECTBAMHU THITa TYMaTOB MeTaJLJIOB.

B psine paGoT npuBOAATCS NaHHbiE O 3HAYUTEJILHOM YYaCTHH OpraHu-
YECKOro BelllecTBa MOYB B 3aKPeIUIEHUH MHUKPO3JIEMEHTOB, NMPU 3TOM yKa-
3BIBAETCS, YTO IMOCJEAHAE MOTYT 00pa3oBBIBATH KOMIUIEKCHBIE COeIMHE-
HMSI C TYMYCOBBIMHM BElLIECTBAMH W TPOYHO YAEPXUBATHCS B NMaXOTHOM
cnoe. Tak, Mo AaHHBIM psJa aHIIMACKUX aBTOPOB, okoJio 20%, a HeMell-
KHUX uccienosaTeyieit — no 23—37% Menu B MoYBax CBSI3aHO C OpraHUyec-
k1M BeliecTBoM. Mccnenosanusmu Bapawsu H. I1. u ap. (1976) ycraHoBhe-
HO, YTO B JIEPHOBO-ITON30JIMCTHIX CYMeCYaHbIX U CYDJIMHUCTBIX INOYBax ry-
MYCOBBIMM BeILlECTBaMH CBsi3biBaeTcs 1o 82% Menu, a KanyHuukosa H. A.
(1971) nenaet BHIBOA O TOM, 4TO B TOP(PsIHO-00NMOTHBIX MouBax 40—60%
MeIu M KoOajibTa CBSI3aHO OpPraHW4YeCKHM BellleCTBOM Topda.

o nanHeiM KatansiMoBa M. B. (1965), B TopdhsiHO-60JIOTHBIX ITOYBaX C
colepXaHHeM opraHuuyeckoro seliiectBa 30—50% MoXeT HaKaIUIMBaTHCH
no 10 Mr/kr LiMHKa ¥ Gonee, a KOJIMYECTBO OpraHWYECKH CBsi3aHHOro 6opa
B pa3HBIX THITaX MMOYB MOXeET KoJjiebaThest oT 0,5 mo 8,2 kr/ra.
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Boicokasi MmojIoXuTesibHasi KOPPeJsiLiUsl MeXAY KOJIMYECTBOM rymMyca u
collepXaHUeM KaK BaJIOBbIX, TaK M MOABUXHEIX (JOPM MHUKPOIJIEMEHTOB
roka3saHa B pabortax PynHeBoii E. H. u np. (1972); INeitse S1. B. (1980). 1pyru-
MU aBTOPaMH YCTAHOBJIEHO, YTO MHUKPO3JIEMEHTh B MaXOTHOM CJIOE€ MOYB
aKKyMYJIMPYIOTCSI B CBSI3M C HaKorieHHeM rymyca (Jlynunosuu U. C., 1970).

OnHako NMPUBOAMMBIE B JIMTEPATYpe CBENEHUSI O XapaKTepe 3aBUCHMO-
CTH MeXJy COIepXaHUEM MHKPOIJIEMEHTOB M TyMyca B TOYBaX BeCbMa
TPOTHBOPEYUBHI.

O NOJIOXUTENIbHON KOpPeNsSiLIMU MEXITY COlepXaHUeM MeIU U KoJude-
CcTBOM rymyca B noyBax orMeyaet Kypamnesa E. I'. (1978), Unsun B. b.
(1982) yctaHOBWI, YTO MeXIYy cColepXaHUeM Melh W KOJIWYeCTBOM Opra-
HUYECKOTO BeLIEeCTBa B IOYBAX CBf3b KPUBOJIMHEWHAs, CpelHeil CWbI, a
lamsuxoB I'. T1. (1982) ykazan Ha cnaGblif xapakTep CBsSI3M, NPUYEM €€
KoauumeHT Koppensuuu pasHsiics: 0,194,

Hekoropbie uccnenonarenu (Kosasckuii B. B., Aunpuanosa I'. A., 1970;
Jlynunosuu U. C., 1973; Kosaa B. A. 1980, 1982) yka3biBaloT Ha IIPOYHYIO
CBAI3b KOGQJIbTa C OPraHMYECKUM BELIECTBOM IMOYB M Ha TECHYIO TTOJIOXH-
TEJIbHYIO KOPpeNsiLiMIo MeXIy CollepXaHUeM JaHHOTO 3JIeMeHTa B IMOYBaxX
U KonudecTBoM rymyca. l'am3ukos I. I1. (1982) moka3san, yTo Mexay conep-
XaHUEM TOIBUXXHOTO KOOAIbTa K TyMyca B IoYyBax cBsi3b cjiabas (r=0,184).
He nonyyeHo MOCTOBEPHOI KOPPEJISLIMOHHON 3aBUCHMMOCTH COIEPXaHHUs
KobasibTa OT KonuyecTBa ryMyca B uccienoBanusx (Toma C. U., 1980).

B paGoTax OTeYeCTBEHHbIX M 3apyOeXHBIX YYEeHBIX TIPUBEIEHBI IaH-
Hbie O TIOJIOXUTEIbHOW KOppEJsSIIMOHHOW CBA3M pa3sHOM CTeneHu
MPOYHOCTH MEXIY colepXaHWeM LIMHKAa M KOJWYeCTBOM TIyMmyca B
noyse (ITeiise S1. B., 1980). st Oypbix noys [Monbiin ko3dpduumeHT
JAHHOM Koppensuuu Kojiebietcs B npenenax ot 0,407 mo 0,758, B ceBep-
HbIX nouyBax ['epmaHuu oH pasHsuics 0,749, ora lliBeuuu ans BajioBoro
LIMHKA ¥ Tymyca coctasisut 0,47, a nogsuxHocTs — 0,477. 'am3ukos T. T1.
(1982) ycraHoBun cnabyio KOppelsiliMOHHYIO 3aBUCHMOCTb COIEpXaHUS
LIMHKA OT KOJInUecTBa Tymyca B rousax (r=0,207). Uasuu B. b., CrenaHo-
Ba M. [1. (1982) ycTaHOBWIH GJIM3KYIO K CHIBHOM KOPPENSILIMOHHYIO CBSI3b
MeXy BaJJOBbIM MOJIMGIEHOM U KoauyecTBoM rymyca. 3nipvH H. I'., 360-
puuiyk 1O. H. (1976) nmokasain Ha OTCYTCTBHE IOCTOBEPHOI KOppesiLu-
OHHOW 3aBUCUMOCTH KaK BaJIOBOTO CONEPXaHUS, TaK M TIOABUXHBIX (popM
MoJubeHa OT ryMmyca.

[MpoTHBOpeYNBH JIUTEPATYpPHbIE CBEAEHUS M O XapaKTepe Koppessi-
LIMOHHOM CBSA3W MeXIy collepXaHUeM MapraHiia U KOJIMYeCTBOM Tymyca
B nousax. Kosanbckuii B. B., Auapuanosa I'. A. (1970) yTBepxaaloT o
TOM, YTO MapraHell He oOpa3yeT NMPOYHbIX COeIMHEeHHI ¢ TymycoMm. On-
Hako B paboTax HeKoTopbix ucciaenosateneit (36opuimyk 0. H., 3b-
pun H. I'., 1974) npuBonsaTcst naHHbIE O TECHOW MOJIOXUTEJILHON Koppesisi-
UMK MeXIy CollepXaHWeM MOABMXHOrO MapraHila ¥ KOJIMYeCTBOM rymyca.
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Hnenn B. B. (1971) ycraHoBun, 4to K03 UIHEHT TaHHONH KOppensiLuu
coctasnser 0,764+0,082. B apyroit pa6ore (Mneun B. B., 1974) aBtop
OTMeYaeT, UTo JaHHast CBsI3b — KPUBOJNIMHENHast cpenHeit cunbl. He ycra-
HOBJIEHA CTpOrasi 3aBUCMMOCTbh MeXIy NMOABHXHBIM MapraHleM U ryMy-
com B mouBax JleHuHrpajackoit oonactu (dsopuukosa JI. JI., 1979), noka-
3aHa OTpULIATENIbHAST KOPPEJSIUUS MEXIy NaHHBIMU NoKa3aTeJIsiIMU B pa-
6oTax aHIIMHACKUX MCCenoBarTenen.

O ¢opmax cBsi3u 60pa c TYMycOM UMeeTcsl MaJio CBeneHUit. BuHorpa-
noB A. I1. (1957) Beimenun dpakunio 60opa, CBA3aHHYIO C OPraHHYEeCKUM
BEUIECTBOM, OTMeYasi, YTO POJib MUKPOOPTaHU3MOB U OPraHOTE€HHBIX 00-
pa3oBaHUl TTOYBBI B HAKOTUIEHHM MUKpO3JIEeMEHTa €llleé HeIOCTATOYHO
BbisicHeHa. [leiise 5. B. (1980) ycraHoBUA, 4TO GOp C OpraHMYECKUMU
COeIMHEHUSIMU TIOYBBI CBSI3bIBaeTCS NMpH yyactuu rpyrnn OH— ryMycoBbix
BELLECTB C 00pa30BaHWUEM KOMITIEKCHBIX coefHHeHU. OTHAKO HU TYMH-
HOBbIE KUCJIOTbI, HU TIOUBEHHBIN ryMyc He oOpa3yloT ¢ 60pOM TPOYHBIX
COEIMHEHU.

BMmecTe ¢ TEM MHOTMMU UCCJIeIOBATENSIMA YCTAHOBJIEHA MOJNOXHUTENb-
Hasl KOppeJsiLiisi MeXAy coJiepxXaHueM 0opa B pa3HbIX TUIax 1Mo4yB obna-
creit ceBepo-3amana Poccuu, DcroHuu, Jlatsuu, JIuteBel U benopyccuu
U KonuuecTBoM rymyca. ComepxaHue rymyca B nouBax KaJMHUHTpaackon
0051aCTH sIBJIsieTCSl BaXHBIM KPUTEPUEM OLIEHKH COJlepXaHWsI MUKpO3Jie-
MEHTOB, B YaCTHOCTH KOJIMYECTBA UX MOABHXHBIX (opm (Tabn. 31). bo-
Jiee TYMYCHUPOBaHHbIE JepHOBBIE U AJUTIOBUAJIbHBIE, a TAKXKE OCYyllIaeMble
TOpdAHBIE TTOYBBI, 110 CPABHEHWIO C JEPHOBO-TIOA30JIUCTBIMH, UMEIOT
TIOBBIIIEHHOE CONEpPXaHUE MUKPO3JIEMEHTOB.

OnHako pa3Max KojiebaHMil comepXaHUsI B MOYBAX MHKPO3JIEMEH-
TOB HEBBICOKUWIA. Tak, comepxaHue MapraHiua ¢ yBeJUYEHUEM TyMYCH-
POBAHHOCTU MOYB YMeHbLIaeTcst nuiib B 1,1—1,2 paza. KoHueHTpauus
MonubeHa B AEPHOBO-TIOA30JUCTBHIX U JNEPHOBBIX MOYBax MpU YBENH-
YeHUH cojepXaHusi rymyca no 4% ymensbiraercs B 1,3—1,4 paza, a B
aJUTIOBMAJIBHBIX U OCYLIIaeMbIX TOP(MSTHBIX MOYBax yBeJuynBaercs B 1,1—
1,4 pa3a.

JIlpyroit cienguyeckoit 0COOEHHOCTBIO TIOYB 00JIaCTH SIBJISIETCSI OYEHb
HU3KOe coAepXaHue MonubaeHa W MaJible Mpelenbl ero konebaHus B
noysax. KosagpduuneHT Bapuauuu 3JeMeHTa B pa3HbIX TUIAaX TMOYB MU3-
MeHsieTcst oT 13 1o 28%. Kak CBHIETENbCTBYIOT JTUTEpATypPHBIE JaHHbBIE
(KaransiMoB M. B., 1965; Kosansckuit B. B., Augpuanosa I'. A., 1970;
Aucriok I1. U., 1975 u np.), MUKpPO3JIEMEHTHI, TTPUCYTCTBYIOLHE B TO-
YyBe B aHHOHHOW ¢opMe (Takue Kak MOJUOJIeH), MeHblle MOMIOUaTCs
TIOYBEHHBIM KOMIUIEKCOM U Jierye BHIMBIBAIOTCS W3 MOYBHL. B ycnoBusix
KanuHuHTpaackoit o61acTH 3TOT NpOLIECC YCHUIUBAETCS 3a CUET KUCITOH
peakiuy TOYBEHHON Cpelbl U CMelUUPUYECKUX YCIOBUI THUIPONOTH-
YeCKOT0 pexXuMa — OOUIUS 0CalKOB, KPATKOBPEMEHHOTO MU AJTUTENb-
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HOTO M30BITOYHOTO YBJIAXHEHUSI TIOYB M BBLICOKOrO APEHAXHOro CTOKa.
He nosydeHo cTporoit 3aKOHOMEPHOCTH U3MEHEHHUST COIEPXAHUST MUKPO-
3JIEMEHTOB B 3aBUCHMOCTH OT KOJTMYECTBA OPraHWIECKOTO BEIECTBA B OCY-
iaeMbIX TOP(MSHBIX TTOYBAX.

Mexay comepXaHUeM MHKDPO3JIEMEHTOB M KOJUYECTBOM ryMyca B
MoYBaX HaiicHa KOPPENSLIMOHHAsT CBSI3b pa3HOl (OPMBI U CTENEHH
TecHOTHI (Tabi. 32). TecHast MONOXUTENibHAST KOPPEAIUS HaliieHa MeX-
Iy coiepxaHWeM MeAu, kobanbTa M 1MHKA, a TaKXe BajoBoro 6Gopa
M KOJIMYECTBOM TyMycCa B JIEPHOBBIX NMoYBaxX. B annmoBUHanbHBIX MOYBax
TOIOXUTENIbHASL KOPPENSLIMOHHAsT CBS3b CpelHeld Wi Onmu3kas K cpell-
Hel CTeNeHU TECHOTHI HAOJMIOAAeTCS MEXIY BaJIOBHIMH (hOpMaMU MHUK-
PO3JIEMEHTOB U TYMYCOM, a ISl MOABUXHBIX ()OPM MUKPOIIEMEHTOB
3Ta CBS3b ciabasi. AHaJIOrMYHasT KOPPeJsIHMOHHAsT CBSA3b NPOSIBIASIETCS
MEXIY MUKPO3IJNEMEHTAaMU U TYMYCOM B JE€PHOBO-TIOA30JUCTHIX MO-
YBax.

CyuiecTBEHHOE BJIMSIHUE Ha MUTpaAllMI0 MHKPO3JIEMEHTOB B NOYBax
OKa3blBaeT peaklus NMouBeHHO# cpeibl. C Hell TECHO CBsI3aHAa OTHOCH-
TeJibHasi aKTUBHOCTb KaTUOHOB M aHaWOHOB, HalpaBjieHUE XUMUYECKHUX
peakUHii MeXIy 3JeMEHTaMHU U, CJIeAOBaTeNbHO, 00pa3oBaHHE TeX WU
JpYTUX TIPUPOAHBIX COEAMHEHHUI, XapaKTepU3YIOIIUXCS pa3nu4yHOM pa-
CTBOPUMOCTBIO M AOCTYITHOCThIO it pactenuit (Lllepouna B.B., 1972;
XKypasnesa E. I'., 1982).

ITo HekoropbiM naHHbIM (KoBasibckuit B. B., AHapuanosa I'. A., 1970),
Mélb, HUHK, KOOAIbT U MapraHel MOABUXHBI B KHUCJIOW cpexe, MONUO-
JIeH — B LUENOYHOM, a 60p — B 1IMpokoM HHTepBasie pH. OnHako B BbIBO-
Jax o ¢opMax U CTETEHU TECHOTBI KOPPEISILIMOHHOM CBSI3U MEXIY COIEp-
XXaHUEM MUKPODJIEMEHTOB M MOYBEHHON KHCJIOTHOCTBIO Y pPa3HBIX aBTO-
POB €AWHOTO MHEHUsI HeT.

ITeitse A1. B. (1980) HaGmogan yBeTMYEHHE TOABMXKHOCTH MEIY U IIMHKA
TIpY BO3pacTaHWU KUcJoTHOCTH ouB. Pyauu B. [1., Edpemosa JI. K. (1972)
YCTAaHOBWJIM, YTO KHUCJIBIE TIOYBHI COAEPXKAT MEHbIE Meld, UYEM HEHT-
pasibHbie U wwenoyHbie. 'pomoBa A. E. (1973) onpenenwna, yro nipu pH
6onbuie 6,0 nogaBasIOLIas YacTh IIMHKA B IMOYBE HAXOAUTCsi B HELOCTYI-
HOM /sl pacTeHuit popme.

Pan aBTOpOB OTMEYaeT HaJIMYME JOCTOBEPHON 3aBUCUMOCTH MEXIY
coliepXaHWeM MOABUXHONW Meau U peakuueit cpeant (dayros P. E. u ap.,
1979; Tam3ukos I'. I1., 1982; XKypasnesa E. I'., 1982), mpuuem xosdpdu-
LIMEHT KOPPENSIHUU MEXIYy STUMU BEJIUYHHAMH B TOP(DSIHO-O0JOTHBIX
MoYyBaxX ObIT BBICOKMM U coctamisan 0,70. 3nayuTenbHO cnabee 3aBUCH-
moctb (r=0,371) suigseneHa lam3uxkosweiM I'. I1. (1982) mis mouB 3anan-
Holt Cubupu. INo manueiM Jly6ukosckoro I'. 1. (1973), 3HaueHUsT KO3d-
duuMeHTa KOppeNsIMK MEXAy KOHUEHTpaLUeH MMOABUXHONW MeIH U Be-
nuuuHON pH JUTst pa3snUYHBIX MO rPaHYJIOMETPUYECKOMY COCTaBYy IE€PHO-
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BO-TTIOA30JIUCTHIX TIOYB Benopyccuu uamensuiace or 0,02 go 0,12, a B no-
JyruapoMopdHbIX mousax cocTarasuv 0,20 U ObITH HUXE HEOOXOTUMOTO
YPOBHSI CYUIECTBEHHOCTH.

IMonbckue uccnemoBaTesd NMPUBOASAT CBeJeHUsS 00 OTpULIATENIbHOMN
KOPpeJISILIMU WIK 00 OTCYTCTBUU JOCTOBEPHOI CBSA3U MeXIy colepXaHHeM
Menu, UHHKAa U KUCJIOTHOCThIO MouB. Ha oTpuiaTeNIbHYI0 KOpPpENsSIuio
MEXIY COIEpPXXaHWUEM MeIM, IHHKA U KHCJIOTHOCTBIO YKa3biBAlOT paboThl
Kpymnickoro M. K. u np. (1977), npuyeM NnMpUBOAATCS pa3Hbie 3HAYEHUST KO-
s¢dunuenToB koppensiuuu. Fam3ukos T I1. (1982) mokasan, yto koahdu-
LUMEHT TIApHOi KOppensiluU MEXAY KONWYECTBOM IMONBIDKHOTO 1[HHKA B
TIOYBaX U KUCJIOTHOCThIO — 0,698.

INonuBaneHTHOCTh MapraHiia, CroCOOHOCTb €ro K OKUCIEHHUIO W BOC-
CTaHOBJIEHHIO B 3aBUCMMOCTHU OT peloKc-ycnoBuit U oT pH cpensr obyc-
JIOBNIMBAaET OAHOBPEMEHHOE CYIIECTBOBAaHWE pa3HOOOpa3HbIX (oOpM ero
COENMHEHUH B MOYBaxX. DJIEMEHT 00J1aJJaeT MOBLIIIEHHONH MOOUIBHOCTBIO B
KHCJIO BOCCTAHOBHMTENIBHOM Cpelle U Majiofi TIpU HeWTpaJbHOW WU cna-
6owenouHon peakuuu (bepuns I1. XK., 1974; Ieitse 4. B., 1980).

3sipud H. . u ap. (1979, 1980), Unbun B. B. (1982) orMeualoT, YTo Mo
npobiieMeé MUKDPO3JIEMEHTOB WMEETCS 3HAUMTEIbHOE YHMCNIO paboT, pac-
CMAaTPHUBAIOLLIWX BJIUSTHUE TIOYBEHHBIX (aKTOpPOB Ha COAEpXaHHE W MOA-
BUXHOCTb MapraHua. [lonyyeHHbIe pa3HBIMU aBTOpaMH JaHHBIE pa3HOpe-
YUBBI, YTO CBSI3aHO C MHOTOOOpa3ueM U3YyYEHHBIX TTOYB U OCOOEHHOCTSIMH
UX CBOMCTB.

IMoBbilIeHHE peaklMHi Cpelbl B ILUEJOYHYIO CTOPOHY, YCHJIEHUE a’pa-
LMK TIPUBOIMT K OKHUCIEHUI0 Mn?*, repexony ero B HEPaCTBOPHUMBIE OK-
cuabl Mn* Mn*. B cBA3M ¢ 3TUM OGPaTHYIO 3aBUCHMOCTb COIEpPXaHHs
MapraHila OT peakuuu cpensl orMedalor psa asropos (Ieiise 5. B., 1971;
Manerun M. A.; 1974, 1977; Toma C. U., 1977).

Paboramu psina uccienoBaTeNieif TOKa3aHO OTCYTCTBUE KOPPEJSIIM-
OHHOIi cBsI3K Mexny obMeHHo#t dopmoiit Mapradua v pH (Unbun B. B,
1982). He nmonyyeHa yCTOHUMBasi 3aBUCHMOCTh COEPXaHUS HOCTYITHOTO
MapraHua OT KHUCJIOTHOCTH B mouBax bemopyccuu (Idy6ukosckuii I'. T1.,
1975). KoadduumneHT KOppelsunu MexXay 3TUMU MoKa3aTeasiMU B ep-
HOBO-TIOA30JIUCTBIX MOYBAX Pa3HOTO TpPaHYJIOMETPHYECKOTO COCTaBa W3-
meHsuicst oT -0,24 no +0,64, a B monyruapoMopdHBIX MOYBAX COCTABUII
0,24 1, B GONBILMHCTBE Cliyyaes, OblT HenocTOBEPHBIM. [MomOGHYIO 3aKO-
HOMEPHOCTB aBTOP CBSI3bIBAET C HEOONBIINM U3MEHEHUEM OOMEHHONH KHC-
JIOTHOCTH B JIaHHBIX MOYBaX, a TaKXe ¢ 00NbIIONH AMHAMUYHOCTBIO U Ba-
puabeNbHOCTBIO pacripeieJieHUss Mapradia B Mo4yBax.

B ycnoBuUsIX KHUCBIX MOYB OOp SIBJISIETCH SHEPTHYHBIM BOJHBIM MMT-
PaHTOM, JIETKO BbILLEIaYWBaEMBIM W3 TIOYB, OCOOEHHO JIETKOTO TpaHyJo-
MeTpuueckoro coctasa. [To nanueiM KaransiMosa M. B. (1965), Kpyrncko-
ro M. K. u ap. (1980), Kosast B. A.u ap. (1982), BLICOKHM collepXKaHHEM
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60opa xapaKTepHU3yloTCS MONMEHHBIE HEWTpaJbHbIE U LIENOYHBIE TOYBHI,
a Kucnasi Cpela ¥ UHTEHCHBHOE NPOMbIBaHWE TMOYB MPUBOAMUT K CHUXE-
HHIO KOJIUYECTBA ITOTO JIeMEHTA. B yCIIOBHAX HENTPATLHOM W LIENTOYHOM
peakuHU MPOUCXOAUT CopOLUst OGopa MOYBAMH 3a CUET BO3PACTAHUS KOH-
ueHTpauuu MoHoB OH-, criocoGHbIX cBsA3BIBaTL GOpHYI0 KucjaoTty (Yyp-
6anoB B. M., Adanacenko JI. B., 1974; Bam6epr K. K., 1978; Kosanbckuit
B. B., 1970).

Ha mpsiMylo 3aBUCHMOCTb MeXAY KOHLIEHTpalueil Gopa M peakuuei
cpennl ykaspiBaiv Beruuruna I'. M., Bapanos A. H. (1971); 3bipun H. T,
Maryxeswy 3. B. (1972, 1973); 3uipun H. T. u ap. (1972); dy6ukosckwii I'. T1.
(1975); Toma C. H. (1980); Unbun B. B. (1982), nmpuuyemM, Kak yCTaHOBHIA
Beruuruna E. M., kospduumeHT KOppensiuuyd AaHHOM 3aBUCHMOCTH B
nouysax MBaHoOBCKOI1 obnactu coctasnsn 0,85.

Ha conmepxaHue ¥ MOABUXHOCTh MONUOIEHA TaKXKe 3HAYUTEIHHOE
BIIUSIHHE OKa3bIBaeT peaklus MOYBeHHOM cpennl. [1pu 3TOM ycTaHoBNE-
Ho (KoBanbckuit B. B., Augpuanosa I'. A., 1970), 4yro npu nmoaxkucie-
HUM TIOYB CHUXKAETCS KOHUEHTPALUS 3TOrO 3JIEMEHTa, a B MOYBE C BbI-
cokuM pH HabmogaeTcst nocTaToyHO GOJbllIas TMOABHUXHOCThL MOJNUOIE-
Ha.

Pa3HopeuuBbl nUTEpaTypHblE JaHHBIE U B BOIMPOCAX YCTAHOBJIEHUs
3aBHCHMOCTH MEXIY KOJIMUYECTBOM KobanbTa B IOYBAX M KMCJIOTHOCTBIO.
Creayetr OTMETUTDb, YTO MO KOGATLTY MMEETCSI MaJio paboT, UTO CBSA3aHO
npexiae BCEro C TEM, YTO POJib 3TOTO 3JEMEHTAa B Pa3BUTHH M POCTE
pacTeHuit ObUTa yCTaHOBJIEHA OTHOCUTENbHO HeaaBHo (L konsHuk M. £,
1974; Sironuu b. A., 1974).

KobajbT OTHOCHTCS K 3JIeMEHTaM MaJIOTIONBUXHBIM B MTOYBaxX U B CH-
CTEME TIOYBa — pacTeHUe BCIEACTBUE €ro CHIbHON COPOGHPYEMOCTH. DTOT
3JIEMEHT CMOCOOEH MEHSITh CBOIO BaJIEHTHOCTb U €ro pacTBOPUMOCTb B
MOYBaX B 3aBHCUMOCTH OT OKHCIIUTETbHO-BOCCTAHOBUTENBHBIX YCIOBHIA.
Ipu nepexoie ABYXBaIEHTHOTO KOGaJbTa B TPEXBAJIEHTHBI OH oOpa3syet
TPYAHOPACTBOPUMBIE KOMIUIEKCHI C OpraHUYeCKWUM BEHIECTBOM U TIOX-
BUXXHOCTb €r0 yMeHbliaercs (BuHorpamos A. I1., 1957; Bosbyukas A. E.,
1968). OpraHnyeckre BelleCTBa MOYBbI B 3aBUCUMOCTH OT YCJIOBUIf MOTYT
00pa30BbIBaTh C KOOAILTOM KaK HEpacTBODUMBIE, TaK M pacTBOpHUMbIE
COEIMHEHHSI.

Ipoxopos B. M. u np. (1979), Ieiise A. B. (1980) nmoxa3anu, uto ¢
yBennueHHeM pH ymeHbl1aeTcsl TOABUXHOCTh KOGaJIbTa, 8 MAaKCUMYM COp-
6uMy snemeHTa Habmonaetrcst npu pH 7,5—8,5.

B uccnenoBaHusix HekoTopbix aBTopoB (Jlynunosuy U. C., 1973; 360pu-
uyk 0. H., 3vipun H. T., 1977) HaGmonanach AOBOJILHO TecHasi CBSI3b
MeXIy peakUueil cpefibl U collepXaHWEM TTOIBHXHOTO KOOaibTa, MpUYeM
ko3dduuueHT koppensiuuu coctasun 0,345. B pabore Kymio K. K. u ap.
(1972) npusoasTcst faHHbie 00 0OpaTHOI CBSI3U MeXTy KobaiabToM U pH.
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He oTMeuaetcst 4eTKOM 3aBUCHMOCTH MEXIY KOHLEHTpaluel Kobaib-
Ta U KHUCJIOTHOCThIO OYB B pabore [lyoukosckoro I. I1. (1975).

O6 OTCYTCTBUM JOCTOBEPHOI KOPPENSIIUOHHON CBA3U MeXIy COIep-
JKaHHEM MUKPO3/IEMEHTOB B TMOYBAX U UX KUCJIOTHOCTHIO CBUIETELCTBYIOT
Hekoropbie paboTsl (Poues B. A., Mamaesa JI. K., 1975; 3sipun H. T'. 360-
puuryk 0. H., 1976; isoprukosa JI. J1., 1979).

OG6o61IeHEe pe3yabTaTOB COOCTBEHHBIX MCCIEAOBAHUN W JUTEPATyp-
HBIX JaHHBIX CBUIETENBCTBYET O CJIOXHOCTU M3Y4aeMbIX IPOLIECCOB MOBE-
JIEHUSI MUKPOBJIEMEHTOB B TIOYBAaX B 3aBUCHMOCTH OT peakLuu cpeasl. bonb-
IION TEOPETUYECKUH, B TaKXe TNMPAKTUYECKUI MHTEpEC MMEIOT NaHHble
(akTHUECKOTO coepXaHUsi MUKPO3JIEMEHTOB B MOYBAX C Pa3HOI KHUCIOT-
HOCTbBIO, a TaKXKe YCTaHOBJeHUE POPM U CTEMEHU TECHOTbl KOPPEISILIMOH-
HOI CBSI3U MeXIy AaHHBIMH TTOKa3aTeNIsIMH.

3aKOHOMEPHOCTH HU3MEHEHHWS KOHIEHTPALlMM OTHENbHBIX MUKPO3Jie-
MEHTOB B 3aBUCUMOCTH OT KHUCJIOTHOCTU Pa3HbIX THUMOB MOYB HEOOUHAKO-
Bble. B 1epHOBO-NOA30/IMCTHIX TTOYBAX ¢ yBenuueHHeM pH pacteT KOHUEHT-
pauust 6opa, Meau, MapraHua, KobajabTa M LWHKA, a TAKXKE YMEHbIaeTcs
KoONMu4ecTBO MoMbaeHa. B nepHOBBIX M aJUTIOBUANIbHBIX, a TaKXKe ocyllae-
MBIX TOPDSIHBIX MTOYBaX He HaOJIOMAaeTCs CTPOroi 3aKOHOMEPHOCTH U3Me-
HEHUsl COIEpXaHUS MUKPO3JeMEeHTOB B 3aBucuMmoctd ot pH. Tax, ¢ poc-
TOM AAHHOTO MOKa3aTessi B MOYBaX HECKOJbKO YBEIMYMBAETCSA COlepXa-
HHWE MapraHia, a Takxke 00pa B IE€PHOBbIX U AUTIOBUAIbHBIX MOYBAX, KO-
6asbTa M UMHKA B aJUTIOBUAILHBIX U MoubAeHa B TopdsHbIX nousax. Ko-
JIMYECTBO MENU B pacCMaTpUBaeMbIX TMOYBaX C YBEJMYEHHUEM OOMEHHOM
KHUCJIOTHOCTH, HAa000pOT, YMEHbIIIAeTCsl. YMEHBILIAETCsl TaKXKe KOJIUYECTBO
60pa B oCylIeHHBIX TOPGSHBIX MTOYBaX, MOJTUOIEHAa — B IEPHOBBIX W aJlIO-
BUAIbHBIX, a TaKKe KobGaJbTa U IMHKA — B AEPHOBHIX U OCYLIAEMBIX TOP-
bsHBIX MOYBaXx.

Mexny comepXaHHeM MHUKPOIJIEMEHTOB B TIOYBAX W TUAPONUTHYECKON
KUCJTIOTHOCTBIO TIPOCJIEXHWBAeTCss oOpaTHasi 3aBUCUMOCTb.

MeTonoM KoppensIiMOHHOTO aHallM3a YCTaHOBJIEHH ¢hopMa MU CTereHb
TECHOTHl KOPPEISILIMOHHBIX CBSI3eH 3aBUCHUMOCTHU COIEpXaHUST MHUKpO3Jie-
MEHTOB OT TMOYBEHHOW KUCJIOTHOCTH. AHANIU3 MONYYEHHBIX pe3yNnbTaToB
TOKa3aJl OTCYTCTBUE NOCTOBEPHON KOPPEISILIMM MEXIy BAJIOBBIM KOJIWYE-
CTBOM MHUKPO3JIEMEHTOB M KUCIOTHOCTHIO MOYB. B IEpPHOBBIX Y AJLTIOBUANIB-
HBIX TMOYBax /IS MeOU, MONMOIeHa, KobanbTa U LIMHKA 3Ta CBsA3b OTpHULA-
TeNbHast, CpeiHel CUBl, ISl 6opa U MapraHua — cnabasi MONOXHUTENbHAs.
B nepHOBO-MTON30IUCTHIX M OCYLIaeMbIX TOPGSHBIX ToYBax — cnabast U Ma-
JIOMOCTOBEPHas.

B tabnuue 33 npeacrasieHbl 3HauYeHUS KO3GhHHIIMEHTOB KOppeNsLUH
MeXIy CoepXaHWeM MOABUXHBIX (POPM MHKPOSJIEMEHTOB U KUCIOTHOC-
ThIO Pa3HBIX THIIOB NMOYB (3HaueHUs] KO3(hGIHULMEHTOB NaHbl 1S oOHIei
COBOKYITHOCTH TOYB).
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Iins oblueit COBOKYITHOCTH IE€PHOBO-ITOA30JUCTBLIX TMOYB XapaKTEpPHO
HaIUYWE TPSMOI KOppEensiiMU CpeiHEN Wiu OJIM3KOI K cpeAHEH CTEMeHH
TECHOTBI MEXAY comepxaHuem Oopa, Meau, Kobaibra ¥ OOMEHHOW KHUC-
JIOTHOCTBIO, U OOpaTHON — it MONUOAEHa.

B nepHOBBIX U AJTIOBUAJIBHBIX, a TAKXKE OCYIIaeMbIX TOPGDSHBIX MOYBaX
He HabIofaeTCsl CTPOTOif 3aKOHOMEPHOCTH KOPPENSILIMOHHBIX CBSI3EH OT-
JIENbHBIX MUKPO3JIEMEHTOB C KHUCJIOTHOCTBIO. Tak, B JAEpPHOBBIX MOYBax
MEXAY CoAepXaHUeM MUKPOIJIEMEHTOB U OOMEHHOM KHCJIOTHOCTBIO CBS3b
cpenHeil (unv 61u3Kasi K cpefiHeit) cTeneHM, HO ISl 6opa ¥ MapraHua
OHa TIOJIOXUTENBHAS, a Uil MeAMu, MolubaeHa, KobanbTa MU UUHKA —
oTpuuaTenbHass. B aJuTioBHaJIbHBIX TMOYBAX TMOJIOXUTENbHAS KOppeIsus
cnaboif unu cpenHei cUIbl XapaKTepHa JUist 60pa, MapraHua, KooajibTa u
LIWHKA, a IUIsI MEAU U MOJIUOJiIeHa — OTpUlIaTeJIbHasl. AHAJIOTHYHAs 3aK0o-
HOMEPHOCTb UMEET MECTO U B OCyLIaeMbIX TOPGSHBIX TTOYBAX, IIe MEXIy
coliepxaHueM Oopa, Menu, kobanbra, HMHKa U pH cBsA3b oTpULATENBHAS
CpeHE! CTeneHu TECHOTHI, a JAJIsT MapraHua u MonubaeHa — cnabast no-
JIOXKUTENbHAS.

Mexnay comepXaHWeM NOABUXHBIX (OPM MHKPO3IJIEMEHTOB M THI-
PONIUTHYECKON KHUCIOTHOCTBIO B JAEPHOBO-TIOA30JUCTBIX TMOYBAX KOp-
pensiuusi cnabasi, a B HEPHOBBIX, aJUIIOBHAIBHBIX M OCYIIAEMBIX TOP-
(saHbBIX MoyBax — cnabas WM cpenHeil CTENeHW TECHOTBI, MPUYEM
K03GDUUHMEHTH KOppeNsSUMU AaHHOU CBSI3M WMEIOT 3HAYCHWUsI, TIPO-
TUBOTOJIOXHBIE 1O 3HaKy KoadduuueHTaM it oOMEHHON KHUCNIOT-
HOCTH.

Kpome 0O6MEHHON W THAPONUTHYECKON KHUCIOTHOCTH TOKa3aTens-
MU, XapaKTepU3YIOIUMHU PEAaKIMIO CpPelbl U CTOCOOHOCTbL MOYB K MOH-
HOMY OOMEHY, SIBJSIIOTCSI CyMMa TIOTJIOIEHHBIX OCHOBAaHUH M CTEMEHb
HaCBILIEHHOCTH TTOYB OCHOoBaHUAMHU. Kak moka3anu uccienoanus Karu-
Kanac M. M., Korosuu-Karr E. A. (1971), Jy6uxosckoro T'. I1. (1973),
Kack P. I1. u gp. (1981), TeopeTyecku PpyHKIIMOHAIbHAS 3aBUCHMOCTb
MeXAy OOMEHHOI, TMIPOJUTHYECKON KHUCIOTHOCTBHIO, CYMMOIT MOTJNO-
LWEHHBIX OCHOBAHUW U CTENeHbIO HACBIIEHHOCTH OCHOBAHUSIMU B ITO-
YBaxX HaXONWUT CBOE TMPOSIBJIEHUE B BUAE TECHBIX KOPPENSILIMOHHBIX CBSI-
3eit. Ecnu B psisie ciiyyaeB KOPpENSIHHOHHYIO 3aBUCUMOCTb MEXAY COAEP-
XaHUEM MUKPO3JEMEHTOB U OTAENbHBIMH BUAAMM KHUCJIOTHOCTH (Ha-
npyuMep, OOMEeHHOW WIW TUIPONIUTUYECKOH) B ONpeleIeHHOW pa3Ho-
BUIHOCTH NMOYB BCKPHITh HE YAAETCS, TO B APYTMX Pa3HOBUAHOCTSIX MO-
XET YEeTKO TIPOSIBJIATLCS NOCTOBEpPHAsl 3aBUCUMOCTb OT CYMMBI IOTJIO-
UIEHHBIX OCHOBAHUI1 WJIW CTENEHU HACBHIUIEHHOCTH MOYB OCHOBAHUSIMU.
3T0 00CTOATENBCTBO BHIABUTAET HEOOXOAUMOCTb NPU TIPOBEAEHUU KOP-
PENSIUUOHHO-CTaTUCTUUECKUX HUCCNIeAOBAHUIl YYUTBHIBATh BCE XapakTe-
PUCTUKHU peaKUWU Cpefibl, OTpaxalollie pa3HooOpa3Hble B3aUMOCBA3HN
MOYBEHHBIX YCJIOBHIA.

89



B pa6ote CrosiHosa [I. B. (1973) uMeloTcst CBeIeHHsI O KOPPENSILIMOH-
HOH CBSI3U MEXIY COIEpXaHWEM MHKPO3JIEMEHTOB U €MKOCTbIO OOMEHa, a
TaKXe CTEMEHbIO HACHIIEHHOCTH OCHOBaHWAMM, KapboHaTHocThlo. [lpu
3TOM YCTaHOBJIEHO, YTO KO3(DMHUIMUEHT KOPPENSIUH MEXAY COAEpXaHHEM
IIMHKAa U KapOoHaTHOCThIO cocTtaBiseT 0,755, a eMKOCTBIO MONOUWIEHHST
0,748.

IpoBseneHHBIE HUCCIEAOBAHUS TTO3BOJIUIM OMPEAENIUTh 3aBUCUMOCTD
COAEPXAaHUSI MUKPOIJIEMEHTOB OT BEJTMUMHBI CYMMbl MOMJIOLIEHHBIX OCHO-
BaHUN U CTENEHU HACHIIIEHHOCTM OCHOBAHUSIMU U BBISIBUWIU CBoeobpa3-
Hble 3aKOHOMEPHOCTH MeXHIy AaHHBIMU MokKa3aTeNssMd B moyBax Kanu-
HUHIPAJCKoOit obnacTw.

B 1epHOBO-MOA30IUCTBIX, AEPHOBBIX U AJTIOBUANBHBIX MMOYBaX B 60JIb-
IIWHCTBE ClyyaeB HaOJolaeTcsl yBeJlWYeHWe COoAepXaHus Oopa, Menu,
MapraHia, KobajibTa U L{HHKA C POCTOM BEJIMYWHBl CYyMMBI TOTJIOLIEH-
HBIX OCHOBAaHUl M CTETNIEeHU HACBIHIEHHOCTH OCHOBAHUSMU U yMeHbllIe-
HHe KosnuecTBa MonubaeHa. Iomob6Hast 3aKOHOMEPHOCTb HapylliaeTcst B
ocyuiaeMbix TOpdSIHBIX MOYBAX, TI€ B OCHOBHOM Habjiomaercss obpaTHas
3aBHCUMOCTb MEXIY KOJUYECTBOM MUKPOIJIEMEHTOB B MOYBAX U AAHHbBI-
MU arpoXMMHUYECKHUMU NOKa3aTesssMU.

UccnenoBanue ¢dopMm U cTeneHH YCTOWYMBOCTH KOPPENSILIMOHHBIX CBsi-
3eil MeXny COAEpPXaHUEM TIOABIKHBIX (POPM MHKPOSIJIEMEHTOB U CyMMOit
MOIJIOLLEHHBIX OCHOBAHUM MOKa3bIBAIOT, YTO B AEPHOBO-ITOA30JUCTBIX U
JIEPHOBBIX TOYBax s 60pa, Menu, KobajibTa U LIMHKA AaHHAast CBA3b MOJIO-
XUTeJIbHAsI, CpeaHel CUIbl, a ISt MOUOIeHa — oTpuuaTeNnbHas (Tabur. 34).
Mexny comepXaHHEM TIOABMXXHOIO MapraHia i CyMMO# MOTJIOIEHHBIX OC-
HOBAaHW#i B IaHHBIX TIOYBAX CBSI3b HEYCTOWYMBAS U MaJIONOCTOBepHasi. B an-
JOBUANIBHBIX TMoYBax ¢opMa KOPPENSIIHOHHOM CBSI3M aHAJIOTMYHa TMOCJe-
[HEi B JEPHOBO-TION30JMCTBIX W JIEPHOBBIX TTOYBAX, HO CTETNEHb TECHOTHI
cBs3u cnabast. IMo-BUAMMOMY, 3[€Ch CKa3bIBalOTCS GOJiee CUJIbHOE BJIMSIHUE
OPraHUYECKOTO BEIIIECTBA U OTHOCHTEJIbHAsI 000TalLieHHOCTb UM IaHHBIX TTOYB
MO CPaBHEHHUIO C JIEPHOBO-TIOA30JUCTBIMU TIOUBAMHU.

Eiuie 6onee HWU3KOM CTeMeHU YCTOWYMBOCTU KOPPENSLIMOHHAS CBSA3b
MeXIy MUKPO3JIEeMEHTaMH U CYMMOIi TIOIJIOLIEHHBIX OCHOBaHWIA Xapak-
TepHa /ISl OOLIEeH COBOKYIMHOCTH OCYLIAaeMBbIX TOP(MhSHBIX MOYB, YTO TOMA-
TBEPXIAET paHee CAEJaHHBIN BbIBOA O 6ojiee CHJILHOM BJIIUSIHWM Ha COMe-
poXaHHe MHUKPO3JIEMEHTOB KOJIMYECTBa OpraHu4yeckoro seurectsa. Popma
JAHHOM CBSI3W B OPraHOTEHHBIX TIOYBAX OTJIUYAETCS OT MOCJEAHEH B MHUHE-
PaJIbHBIX TIOYBaXx.

CyliecTBeHHbIE pa3nuyusl HaOGNIOJAIOTCS U B XapaKTepe Koppensi-
LMOHHBIX CBSI3€H MEXAY COAEpXaHWUEM ITOABUXHBIX (GOPM MHKpoaJjie-
MEHTOB W CTEMEHbIO HACHIIUEHHOCTH TMOYB OCHOBaHUsIMU (Tabn. 35).

Jlnst mouB 005aCTH XapaKTepHa OTpULIaTeNbHasi KOPPENsSIUOHHAS CBSI3b
CpeiHe#i CUlbl MeXIy KONMYECTBOM MOJIMO/lEeHA W CTENEHbIO HaChILLEeH-
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HOCTH OCHOBAHMSIMU, a TaKXe JOCTOBepHas MpsiMasi CBA3b IUIS MOJBHX-
HBIX ¢hopM Oopa U UMHKA. 1151 OCTANBHBIX 3JIEMEHTOB MOJYYeHbl pa3sHoO-
oOpa3Hble 3aBUCUMOCTH, XapakTepHble I OTNpeAeJIeHHOTO THIa MOYB.
Tak, nns obiieli COBOKYITHOCTH AEPHOBO-MOA3O0JUCTHIX, JEPHOBBIX U
aJUTIOBUANILHBIX MTOYB (T. €. MUHEPAJIbHBIX MMOYB) XapaKTepHa ciabas wiu
CpellHell CUJIBI MOJOXUTENbHAs KOPpeNsUs MeXIy CoAepXaHUeM MelH,
MapraHiia ¥ KobajabTa M CTENEeHbIO HACHIIIIEHHOCTU OCHOBaHUSIMH, KO-
Topas HapylllaeTCs B aJUTIOBUAJIbHBIX TMOYBaxX JUIss MelH, TAe OHa ciabas
oTpMIaTe/IbHas U MaJIOfOCTOBepHas. B ocylaeMbIx TopdsiHBIX MovBax
HMeeT MecTo clabas, HO JOCTOBepHasi oOpaTHasi CBS3b MeXIy Koiauue-
CTBOM Meau, MapraHia, MoaubmeHa, KobajbTa ¥ CTENMEHbIO HACHILIEH-
HOCTH OCHOBaHHUSMH.

TakuM oOpa3oM, BETUYHHBI, (POPMBI U 3aKOHOMEPHOCTH U3MEHEHUS
KaK BaJIOBOTO CONEPXaHHs, TaK U KOJUYecTBa MOABUXHBIX (POPM MMK-
PO3JIEMEHTOB B TTOYBaX B 3aBUCHMOCTH OT UX (U3UYECKUX M arpoXuMH-
YeCKHX CBOMCTB pa3HooOpa3Hbl. B Gosnblieit cTenneHy OHU 3aBUCHT OT rpa-
HYJIOMETPHYECKOTO COCTaBa MWHEpPAJIbHBIX U 30JIbHOCTU OPraHOTEHHBIX
MOYB, MMUKPO3JIEMEHTHOTO COCTaBa MOYBOOOPA3YIOUINX TOPOJ, a TaKXe
colepXaHHsl TyMyca U CyMMbI TMOTJIONIEHHBIX OCHOBaHWii, MEHbLIE — OT
OOMEHHOM U TMAPOJIUTUYECKOH KUCIOTHOCTH U CTeNEeHU HaChIIIEHHOCTH
MOYB OCHOBaHUSIMU.

IMoHuMaHue U BCKPBITHE 3TUX 3aKOHOMEPHOCTei co3aaioT WHGop-
MAaTUBHYIO OCHOBY MUl 6ojiee riy6OKOTO MO3HAHUS CIOXHEHIIUX IMpo-
IIECCOB B3aMMOCBSI3U CBOWCTB NMOYB U UX MHUKPO3JIEMEHTHOTO COCTaBa,
onpenensIolKX TO WIK WHOE HampaBieHue GOpMUpPOBaAHUS U pa3BUTUS
TOYB.

4. OCHOBHbBIE ACNEKThl H3YYCHHS BEPTHKAJIbHOIO
pacnpeejieHiss MUKPO3JIEMEHTOB
H r€OXHMHYECKHE ACCOIHAIHH HAKOILUICHHSA
H paccesiHHA MHKPOJJIEMEHTOB B NOYBaX

4.1. Oco0eHHOCTH BEPTHKAJLHOIO pacnpeneeHus
MMKPO3/IEMEHTOB B NMOYBAaX

U3yyeHre BOTIPOCOB BEPTUKANBHOTO paclipelie/ieHUs] MUKPOJIEMEH-
TOB B MOYBaX MMeEET BaXHOE TEOPETUYECKOE U MPAKTHYECKOe 3HAYCHUE.
OHO MO3BOJIAET MOHATb CIOXHYIO TaMMYy B3aWMOOTHOLHEHHI MEXAY CO-
JepXaHUeM MUKDPOJJIEMEHTOB B OTAEAbHbBIX TeHETUUECKHX TOPU3OHTAX U
HX arpoXMMHUYECKUMU MTapaMeTpaMu, BOTIPOCH MepeTpaHchopMalluu 31e-
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MEHTOB B MOYBEHHOW TOJIIE, UX MUTPAUMH, CTENIEHH BbIHOCA WIH TO-
CTYIJICHUS] B MaxoTHBIN CJIO#, BIUSTHHE pa3aWYHbIX (paKTOpOB Ha MOI-
BUXHOCTb MUKPODJIEMEHTOB B NMOYBEHHOM Tpodue u Ip.

B nuteparype NMpUBOIATCS CBEIEHUS O TOM, YTO 3aKOHOMEPHOCTH
pacripefieJIeHUsI MUKPO3JJIEMEHTOB IO TMOYBEHHOMY NpoduiIio onpele-
JISIOTCSl TUTIOM ITOYB U WHTEHCUBHOCTBIO TTOYBOOOPA30BaTENILHOTO MpO-
uecca (byryszosa O. B., CepreeBa X. B., 1971; IlerepbOyprckuii A. B.,
[pasgnukosa P. B., 1971; Autonosa I'. I'. u fp., 1972; Anomko B. C.,
1973).

YcraHOBJIEHO, UTO 3HaYWTE/IbHBIE KOJeOaHWs KaK BaJloBOTO KOJH-
4ecTBa, TaK U cofiepXaHUs MOABUXHBIX (JOPM MUKPO3JEMEHTOB B TeHe-
TUYECKUX TOPU3OHTAX MOYB OOYCJIOBJIEHBI MHOTUMH (DaKTopaMu, Cpelu
KOTOPBIX TJIaBHBIMM SIBJISIIOTCS GMoJorMyeckas aKKyMyJasiusi, mpouec-
Chl BbILIeNaYUBaHUs, QUINKO-XUMUYECKHE CBOMCTBA JIEMEHTOB M HX
COeMHEHUIi, pasHooOpa3ue MOYBOOOpa3ywOIIMX Nopod, reoMopdoio-
ruyecKkue U GHOKIIMMATHYECKHE YCIIOBHS TEPPUTOPUM U Apyrue (3bIpuH
H. T., Manununa M. C., 1977; Yeptko H. K., llakypu b. K., 1980).

HeiictBue pasnuuHbIX (aKTOPOB Ha BEPTUKaIbHOE pacrpeleeHue
MUKPO3JIEMEHTOB MO MPOQUITI0O HEOAUHAKOBOE U CITEHIMDUUHO I KaX-
JIOTO TUTIA MOYB C XapaKTEPHBIM JUISl HETO TeHe3UCOM U (QPU3MKO-XUMU-
YeCKMMU CBONCTBAMM OTAENbHBIX T€HETMYECKHX ropu3oHToB. [lo3ToMy
XapakTep BepTHKaJIbHOW MHTpalMU JIEMEHTOB HeoOXoauMo paccmart-
pUBaTh OTAENbHO JUIS KaXIOro THMa TMOYB C yYeTOM crelupUuIecKux
yCJIOBHI MoYBoOOpa3oBaTeSbHOro mnpoliecca.

JepuoBo-noaszoaucteie noussl. [1pobrieMe M3ydeHHsT 3aKOHOMEPHOCTEH
pacripefie/ieHusi MUKPO3JIEMEHTOB 10 TIPOMIITIO IepHOBO-TOA30TUCTBIX MOYB
MOCBSALIIEHb! paboThl MHOTHX OTEYECTBEHHBIX U 3apyOeXHbIX yueHbIX. Heko-
Topsle aBTophl (Kpynickuit M. K. n ap., 1978; Ancniok I1. U., 1978) noka-
3aJI1, YTO MUKPO3JIEMEHThI PacrojiaraloTcs Mo TeHETHYECKUM TOPHU30HTaM
MOYB 3aKOHOMEPHO, TIpUYEM WX coliepXaHWe B MOYBaX 3aBUCUT OT CTerle-
HH OMOA30JIECHHOCTH. JIpyriMu aBTOpaMH He HaWIeHBI Olipelie/IeHHbIE 3a-
KOHOMEPHOCTH B pacrpele/ileHUH MHUKPO3JIEMEHTOB IO NMOYBEHHOMY TpO-
¢wnmo. Kak onu ormeuator (AutoHosa I'. . u mp., 1972; iBoprukosa JI. 1.,
1974; Kpotkux T. A., Enbkuna T. 5., 1976; XKypasnesa E. I'., 1974), conep-
XaHUe U pacripeleieHUe MUKPOIJIEMEHTOB B Npoduiie IepHOBO-NMOMI-
30JIUCTBIX TOYB ONpeHesisieT CTeNMeHb BhIPaXEHHOCTH MOA30JIUCTOrO U
JepHOBOrO TMpolieccoB. B pe3ynbTaTe IepHOBOTO Mpollecca MPOUCXOIUT
Ouonoruyeckas aKKyMyJsilUsi MUKPO3JEMEHTOB B NMEPErHOWHOM ro-
PU30HTE, a 3a CHET Moa30/l000pa3oBaHUS WAET UX BbIMbIBAaHWE M Ha-
KOTJIeHWe B WUTIOBHAJIbHOM Tropu3oHTe. [103TOMY XapakTepHbIM st
JIepPHOBO-TTOJA30JIUCTHIX MOYB SIBJISETCS HaJW4yWe OBYX MAaKCHUMyMOB B
cofiepXXaHUH MUKpPOIJIEMEHTOB — B NMEPErHONHO-aKKyMYJISATUBHOM U
WUTIOBUAJILHOM TOPH30OHTaXx.
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OnHako GONBUIMHCTBO McceloBaTeael MPUXOIIT K 0OLIEMY MHEHHUIO
0 GHOTEHHOI aKKyMYJISILIWK MHKPO3JIEMEHTOB B BEPXHUX TOPU30HTaxX MOUB
U Goliee BBICOKOM WX CONEPXaHWH B MAXOTHOM CJIOE N0 OTHOUIEHHIO K
no4yBooOpasyiolleit nopoae.

IMpoTHBOpeYnBHI JTUTepaTypHbie CBEAEHUSI O (JOPME U HaNpaBIEHUH
H3MEHEHHUS ColepXaHUs MHUKDPOIJIEMEHTOB IO MOYBEHHOMY Npoduiio.
Mo nanHeM omHux aBTopoB (HeGonbecuu A. H., 1969; Cepreesa H. I'.,
1973; INonos I'. H., 1974; Agepuxun I1. T., 1980; Ho6ponio6ekuit O. K.,
Kpusoxanuu [I. P., 1980), conepxaHue MUKPOIJIEMEHTOB B MOYBEHHOM
npodune ymeHblaetcs ¢ ry6unoit, apyrue (Lllaposa A. C. u ap., 1970;
Xyxosa B. A., CononosHukosa E. A., 1972), Hao60opoT, rmokasaiu yBejiu-
YeHHe MX KOJIMYeCTBa CBepXy BHHU3 Mo Tpoduio.

Hexotopbimu uccnenosatensmu (Kop6yr I'. A., Kocrenko JI. U., 1976,
AnepuxuH I1. T., 1980) He BbIsIBJIEHO OMNpeNeJeHHBIX 3aKOHOMEpHOCTEMH
pacripeie/IeHiss MUKPO3JIEMEHTOB 10 IeHETHUECKUM TOPU30HTaM.

0O0630p MUTEPaTYPHBIX JAaHHBIX MOKA3BIBAET CJIOXHOCTL M pazHooOpasue
3aKOHOMepHOCTe MPOGWIBHOTO pacipeneieHHsi MUKPO3JIEMEHTOB B Jiep-
HOBO-TOJ30/IUCTBIX MOYBaX. ITO MOCHYXWIO OIHOM U3 NpUIKUH Gosiee mes-
TEJIbHOTO M3Y4eHUS 3aKOHOMEPHOCTEil pacnpenesieHuss MHUKpPOJIEMEHTOB
B NMPOWIAX pa3HbIX MO IpaHYJIOMETPUYECKOMY COCTaBYy JAE€PHOBO-TIOA30-
JIUCTBIX TIOYB 00NacTH.

JlepHOBO-NOA30HCThIE NMeCTaHble H cynecuaHuie nouBbl. OcobeHHOCTH
colepXaHust M pacnipelefieH!UsT MUKDO3JIEMEHTOB B MPOQWISX AePHOBO-
TOA30JIUCTBIX MECYAHBIX U CYyMecUaHbIX MOYB CBA3aHBI CO CrielUdPUKON X
reHe3uca, ycnoBuif (POpMHUPOBAHHSA, BOJHO-BO3AYUIHOrO peXuMa W Ip.
I'aBHBIMU KpUTEPUSIMH, OTIPEAENAIOUIMMH MUKPOIJIEMEHTHBI COCTAB 3TUX
TIOYB, SABJISIIOTCSA CPaBHUTENIbHO HU3KOE collepXaHUe YacTH1l MIKCTOM (pak-
MM, CTOCOOCTBYIOLIUX COPOIMM XUMHUUYECKUX JIEMEHTOB, NMPOMBIBHOM
BOIHBIN pexXuM, 0OYyCOBIUBAIOIIMI UX BBIHOC B HUXKHUE TOPHU3OHTHI TTPO-
unsa, — dakropbl, cnocobCTBYOIME 00eTHEHUIO BEpXHEH 4acTH MNpo-
(wis 3TUX NMOYB MUKpo3TeMeHTaMU. JIaHHBINH MPOllECC YCHUIIEH B CBA3HU C
TEM, YTO 3TH NMOUYBBI CHPOPMHUPOBATIMCh NPEUMYLIIECTBEHHO Ha PBIXJIbIX MOY-
BooOpa3yioluX Mopoaax, Kak 1IpaBWIO, JIETKOTO TPaHYJIOMETPUYECKOTO
coCTaBa. ‘

C npyro#t cTopoHbI, H€pHOBO-TIOA30JIMCThIE TecYaHble W CylecuaHble
no4Bbl KaJIMHUHTPAJCKOI 06J1aCTH OTIIMYAIOTCA OT MX aHAJIOroB Ha TeppH-
Topun EBponeiickoit yactu P®, Benopyccuu u lNMpubantuku Gosiee BbICO-
KUM coliepXXaHHeM TyMyca ¥ BbICOKOIf OMOreHHON aKTMBHOCTBIO, YTO NpHU-
BOJMUT K IHEPreTUYECKOMY BIUTIOUEHUIO XUMHYECKUX IIEMEHTOB B OHOJIO-
THYECKUH KPYroBOPOT.

B Tabnuie 36 npeacrasieHsl 06001eHHBIE JaHHBIE COAepXaHUsA U pac-
TIpeAeNIeH!Uss MUKPOJJIEMEHTOB B MPOPWIAX AEPHOBO-MOI30JUCTBIX Mecya-
HBIX U cynecHaHbIX MoyB. BanoBoe comepxaHue 6opa B Mpoduiisx TaHHBIX
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no4s KojebseTcs B npenenax ot 6,0 no 12,4; menn — ot 4,9 no 8,0; map-
raHua — ot 96,1 no 220,4; Mmonubnena — ot 0,38 mo 1,44; xobanbra — OT
5,9 no 10,8 u umuka — or 27,2 no 47,4 mr/kr. KoiMuecTBO MOABHXHBIX
dopM MHKPO3JIEMEHTOB COCTaBJIsiET COOTBeTCTBeHHO: 0,2—0,40; 1,2—2,3;
20,2—36,6; 0,051—0,069; 0,31—1,16 u 0,29—1,32 Mr/Kr.

B pacrnipeneneHud MUKPOIIEMEHTOB 1O MPOGUITIO 3THX MOYB UMEIOTCH
0ocobeHHOCTH. JIIs HUX XapakTepHo 6oJiee BbICOKOE colepXaHHe MHUKPO-
3JIEMEHTOB B MOACTU/IAIOLIEIH MOpoJie IO CPAaBHEHHIO C MAaXOTHBIM CJIOEM U
MOCTENMEHHOE YBEIMYEHHE UX KOJIMYECTBa Mo NMpoduiio cBepXy BHM3. ITO
CBHIETENBCTBYET 00 3HEPruYHOM IIpOIIECCe BBHIMBIBAHHS 3JIEMEHTOB M3
BEPXHHMX FOPHU30HTOB MOYB, Ha YTO YKA3bIBaeT TaKXe HAIMUUE SACHO BbIpa-
XKEHHOTO MJUTIOBHAJILHOTO FOPM30HTa, XapaKTepH3YIOLEerocss MaKCHUMasb-
HBIM HaKOIJIEHHEM KaK BaJIOBOTO KOJMYECTBA, TaK M MOABMXHBLIX (hopM
MUKpPO3JIEMEHTOB.

WnmoBHaibHbIM TOPU30OHT B paccMaTpHBaeMBIX ITOYBAX PAacloIOXEH Ha
rnyoune 87—100 cM, YTO yKa3blBaeT Ha TyOOKoe BbllliesiadyBaHUE 3Jie-
MEHTOB NMUTaHuA. B 3THX TouBax c1abo BbIpakeHa GUOreHHast aKKyMyJisi-
M TOABMXHBIX GopM LIMHKA U KoDalbTa, KoTopasi 6osiee CHJILHO BbIpa-
XeHa y MojubmeHa. [inst BAIOBBIX (POPM MUKPOIJNIEMEHTOB, a TakXe MoJ-
BUXKHBIX (popM Oopa, Meld M MapraHua OHOTreHHast aKKyMyJsiLiMsl He Ha-
Gmonaercs.

Cepreesa XK. B. (1971) u HekoTOpble ApyTie aBTOPbI OTMEYAIOT, YTO JUIS
MOYB JIETKOTO TPaHyJIOMETPHUYECKOTO COCTaBa THITMUHBI IBa MaKCHMyMa
HaKOIUIEHUs: MUKPO3JIeMEHTOB — B ropu3oHTax A; u B. [lns mecuyaHmbix
JEPHOBO-TTOA30UCTBIX MOYB 00aCTH, COTJIaCHO JaHHBIM HALUX MCCIENO-
BaHUii, XapaKTepHbl TaKXe JBa MaKCUMyMa: B WJTIOBUAIBHOM TOPU3OHTE
Y NMOACTUNAIOLIEN TTopoJe.

B nuTtepaType NMpUBOAATCS HaHHblE O BIUSHUM arpoXUMHYECKHX
CBOMCTB TMOYB Ha cofiepXaHWe U pacrnpeleieHHE MUKPOIJIEMEHTOB MO
npodwnio. B paborax pana uccienosateneit (MBaHos I'. M., 1970; AHomi-
ko B. C., 1973; Mansruu M. A., 1974; 3uipun H. I'., Manuauna M. C.,
1977; Opnosa 3. 1. u ap., 1984) umeloTcs cBelieHUs O NPSIMOIi Ipornop-
HMOHAILHOW 3aBUCUMOCTH COINEpXaHUSI W paclipelelieHUss MUKpo3Je-
MEHTOB B Npo(uAX NMOYB OT KojiudecTBa udmueckoil mimHbl U pH.
Npyrue aBtopsl (Anb-Menuru A. C., 1978; BenokoGbutsckuit K. M., 1979)
MoKa3aJii, YTO paclpelie/ieHHe MUKPO3JIEMEHTOB Mo Mpoduiio Moys Tec-
HO CBf3aHO C pachpeaesieHUeM rymyca.

B 1epHOBO-MOA30JKUCTHIX MECYaHbIX MOYBAX 00JIACTH MPOCEXHUBAET-
cA KOppeasiiusi MeXIy pacripenesieHueM MOIBUXHBIX (GopM MoiubaeHa,
KoGajibTa M 1LIHHKA B BEPXHHUX TOPU3OHTaX U HU3MEHEHHEM COAEpXaHUs
rymyca. [logoGHas 3aBUCHMOCTb OTCYTCTBYET Y BaJIOBBIX (hopM MUKpO3Ie-
MEHTOB, a TaKXe y MOABUXHBIX ¢opM Gopa, Meau ¥ MapraHiia. Xopo-
as KoppensiLiMOHHasi CBA3b HabJloaeTCss MeXNy pacnpeaeieHHeM Noa-
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BHXHOro MoJnbaeHa B npoguie NOYBH U U3MEHEHUEM BeJIMUMHBI THAPO-
JIUTUYECKOW KHUCIOTHOCTH.

JUia MHUKpO3JIEMEHTHOTO cocTaBa NpodWis rNecyaHoW MOYBHI Xapax-
TepHO obelHEHUE 3IeMeHTaMH BepxHel yacTH npodwuns, cnabas ux 6uo-
TeHHas aKKYMYJsiLMs,, CWIBHO BBbIpDAaXEHHBIN MpollecC BblleNaYMBaHUs U
HaKOTUIEHUS] MUKDPOJIEMEHTOB B WJUTIOBUAJILHOM TOPU3OHTE M MOACTUIA-
Iollleil TopoZie, a TakXe ciabasi CBA3b UX paclpelnesieHuss ¢ U3MEHeHHeM
rymyca no npoguiio, 6osee CUIBHO MPOSBISIONIAsCS B 3aBUCUMOCTU OT
cofiepXaHHs (pU3NYeCKOH IITMHBI, KUCJIOTHOCTH U CTETIEHHW HaChILIIEeHHOC-
TH OCHOBaHUSIMH.

bonee nonHoe mnpeacraBjieHHe O 3aBUCUMOCTSX U 3aKOHOMEPHOCTAX
pacripelie/ieHUs MUKpO3JIEMEHTOB MO NMpoduiIio MoyB JAlOT CBEEHUs 00 UX
3aracax B OTAEJIbHBIX T€HETMYECKUX TOPU3OHTaX W B npoduie B leaoM
(tabn1. 37). 3anmac MHKpPO3JIEMEHTOB PACCUUTAH C yYeTOM 00beMHOI Macchl,
MOIIHOCTH F€HETHYECKOTO TOPU30HTa U KOHIIEHTPAllMM B HEM 3JIEMEHTOB
B MT/KT.

Mo obuieMy 3anacy BajioBbIX (opM B mpodusie MUKpPO3JIEeMEHThI pac-
nonaraioTcs B yObIBalOlleM psy ciexyoimuMm obpazom: Mu > Zn > B =
Co > Cu > Mo; nogsuXHsix — Mn > Cu > Co > Zn >B > Mo. OTHollleH1e
3anaca MOABMXHBIX (DOPM MHKPOIJIEMEHTOB K BaJIOBbIM, BbIpaXeHHOEe B
MpoLIEHTaX, BapbUpyeT B LIMPOKMUX Tpeleiaax U y LMHKa cocTaBiseT 1,5;
6opa — 3,3; kobanbra — 8,22; MonubGaeHa — 8,3; Mapraniia — 18,6 v Mmequ —
28,0. DtoT MoKazarenb SABISETCS CYUIECTBEHHBIM KpUTEPUEM, XapaKTepH-
3YIOLLUM 3aKOHOMEPHOCTU AMHAMUKU PaNIMYHBIX GOPM MUKPOIIIEMEHTOB
B OTHEJIbHBIX THUTIAX MOYB.

TToABMXHOCTh pa3HbIX MUKPOJIEMEHTOB B OTAENbHBIX T€HETWYECKHX
ropu3oHTax M3MEHseTC HeomMHaxkoBo. Tak, y 6opa U Meau oHa Koneba-
Jlach B HeOONbINUX Tpeesiax — COOTBETCTBEHHO oT 2,9 1o 3,7 u o1 24,3 1o
31,8%. YV mapraniia u MmonubeHa — B GoJsiee HWIMPOKUX Mpeaesiax — COOT-
BeTCTBeHHO oOT 9,3 mo 26,3 u ot 3,9 mo 15,6%, npuieM oHa Gosee BBICO-
Kasi B BEpXHeil YacTu MpoWiisi U pe3Ko yMeHbIIIaeTCsl B UIUTIOBUAIbHOM
TOPM30HTE W TOACTHNAloUIEei Mopone, YTo, NMO-BUAMMOMY, CBSI3aHO C
HeiicTBeM KapOOHATOB Ha CHUXEHUE TOABMXKHOCTH JaHHbLIX 3JIEMEHTOB.
[Tono6Has 3akoHOMepHOCTb 3aMeuyeHa B pab6orax Kosasibckoro B. B., An-
npuaHosoit I'. A. (1970).

MoxsuxHocTh KobGasbTa Konebiercs B mpemenax ot 3,6 xo 10,8%,
uuHka ot 0,6 1o 3,9%, npuyeM HaubGosblIasi ee BeIUWYHHA B TMaXOTHOM
¥ WJUTIOBHAJIBHOM TOPH30HTaX, a TakKXe B NMOACTHJAIOLIEH MOpone, Bbi-
cokasi TOABHXHOCTb MHKDOIJIEMEHTOB B TNaXOTHOM CJIO€ SBJSIETCS
C/IeICTBUEM BBICOKOIM OMONOrMYECKOil aKTMBHOCTU TMOYB, a B HUXHUX
ropu3oHTax npoduas oHa obycnoBieHa creUUPUKOA XUMUUYECKOTO CO-
cTaBa MOYBOOOPA3yloIMX MOPOA U OCOOEHHOCTSIMU THAPOJOrH4eCKOro
pexuma.
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Ko/inuecTBEHHYIO OLIEHKY CJIOXHOI raMMbl MpolieccoB TpaHcdopMa-
UMM, Nepepacripefie/ieHus U aKKyMyJAsiliMd MHKPOJIEMEHTOB B OTHAENb-
HbIX T€HETHUECKUX TOPU30HTaxXx MOYB AAIOT BeJMYMHBI Kod(ddulneHTOB
noyseHHo nuddepeHunanun. Tak, Koappguyuenm naxonsenus— Ku (om-
HOUWleHUe COOePHCaAHUR MUKPOINEMEHMOB 8 2eHemuU4eCkOM 20pu3oHme K UuUx
Koaudecmgy 6 no4eoobpasyioujeid nopode) MO3BoOJsiET NaTb KOJUUYECTBEH-
HYIO OlLIEHKY TpOLIECCOB MUTpalMH 3JIEeMEHTOB B MOYBEHHOM TMpodulie
(tabn. 38).

BeanuuHbl Ko3GULIHEHTOB HAaKOTUIEHUS OTHAENbHBIX 3JIEMEHTOB B re-
HETHYECKUX TOPH3OHTaX ME€PHOBO-TIOA30JMCTBIX MECYaHbIX MOYB MMEIOT
pa3Hble 3HaYEHHS U 3aBUCSAT OT CBONCTB XUMUUYECKUX JIEMEHTOB, UX CIO-
COOHOCTH MUTPHpPOBaTh M0 MOYBEHHOMY NMPOMIUTIO U 3aKpeIATLCS B TOM
WA WHOM TOPH3OHTE, a TaKXe OT XapakTepa MOIACTWIAIOILEH mopombl W
KOHILIEHTpAlIMK B Heil TaHHBIX JIeMEHTOB. Tak, TeHAEHIMIO K GoJiee BbICO-
KOMY HaKOIUIEHUIO B reHETHYECKUX TOPHU30HTAX 1O CpaBHEHHUIO C MOPONOii
WUMEIOT BaJIOBOM M MOABWXHBINA KoOaIbT, BasoBblie (HOpMBI Oopa U LIMHKA,
a Takxe TMOABHXHble GopMH Meau U MapraHiia. Cnabo HakariMBaloTcs B
nipocduiie MOABUXHBIN LIMHK U MONUOIEH, a TakKKe BajloBble (DOPMbI MeIU
W MapraHiia.

TlpuBeneHHble JIaHHBbIE MOKA3bIBAIOT, YTO BAJIOBON OOp, MOMBMXHAas
Mellb, KOOATLT M IIMHK OTHOCSITCS K CH/JIBHBIM MUTpPaHTaM M B 3HAYUTENb-
HOW cTeTieHM niepeTpaHC(HOPMUPYIOTCS B MOYBEHHOM Npoduiie. MapraHels,
BaJoBasi Meb ¥ MOABUXHBIN 6Op — cpeaHHe MUTPAHTHI U B TOI WIX UHOM
CTereHH CMOCOOHbI HaKalJMBaThCSd B FEHETMYECKHUX FOPU3OHTaX IMOYB.
MonubaeH OTHOCUTCS K Cj1abblM MHUTpaHTaM.

OO6l1eit 3aKOHOMEPHOCTBIO I€pHOBO-MOA30UCTLIX MeCUYaHbIX U cynec-
YaHBIX MOYB SBJISETCS YBeJIWYEHHE 3HaYeHUil Kod(PPULIMEHTOB HaKoILUIe-
HUS CBEPXY BHH3 MO NMPOGUIIO, YTO MOKA3biBAET Ha BBICOKYIO MHTPALHIO
MHKPO3JIEMEHTOB B MTOYBEHHOM TOJIIIE, a TAKXKe Ha OOelHEHHE MOCeTHU-
MU BEpXHHMX TOPH3OHTOB M MX KOHIIEHTpalMIO B Oojee MIyGOKHUX ClOAX.
Haubonee BeicOKHe 3HaYeHHS KO3(DGULIHEHTOB MUKPOIIEMEHTOB Xapak-
TEPHbI VIS UWUTIOBUAIbHOTO ropusoHTa (BC).

KonuyecTBEHHYI0 XapaKTepUCTUKY CTeNeHM BbIlIEAYMBAHUSI MHUKPO-
3JIEMEHTOB M3 TYMYCOBOTO TOPM30HTA oNpenensieT xo3gduyuenm uintogu-
anbhocmu K, (omuowenue KOHUeHmMpauuu MUuKpoINeMeHmMO8 6 20pu3oHme
BLIMbIBAHUS K UX COOEPHCAHUIO 8 SYMYCOBOM 20PU30HME).

B mepHOBO-NMOA30JMUCTBIX MECHaHBIX U CyNecuaHbIX MoYBax Ko3pdu-
LIMEHT MJUTIOBUAJIHOCTH BaJIOBOTO COJEPXaHUs MHUKDPO3JEMEHTOB UMEET
clenyiolie 3HavueHus: mis 6opa — 2,07; menu — 1,63; MonubneHa —
1,83; xobanbta — 1,83; unuka — 1,74. IpuBeneHHbIe 3HaUeHUSA KO3(-
(GUIIMEHTOB CBUAETEJILCTBYIOT O BbHICOKOW CTENEHU BbIllle/layMBaHUA Ba-
JIOBbIX (POPM MHUKPOIJIEMEHTOB U3 TyMYyCOBOro ropu3oHra. [1o crenenu Bbi-
MbIBAEMOCTH U3 TYMYCOBOTO TOPU30HTA BAIOBBIX (POPM MHUKPOIJIEMEHTOB
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JIaHHBIE BJIEMEHTHI pacriojiaraloTcs B psia yobiBaHusi: B > Mu > Co > = Mo >
Zn > Cu.

KoadhduimeHTs! MAMIOBUATBHOCTY MOABUXHBIX (OPM MUKpOINEMEH-
TOB UMEIOT 3HauYeHHus: st 6opa — 1,82; menu — 1,83; mapraHua — 1,81;
MonubaeHa — 0,74; koG6anbTa — 1,81; uuHka — 1,80, 9To CBUAETENBCTBYET
O MEHee 3HAYUTEJIbHOM BbhIMBbIBAHUY MOABMXKHBIX (POPM 3JIEMEHTOB I10 CpaB-
HeHUIo ¢ BaioBbIM. IlofoGHOE siBIEHUE, TO-BUAMMOMY, CBS3aHO ¢ 6MO-
TeHHbIM 3aKpericHUEM TIOABUXHBIX (hOPM MHUKPOINIEMEHTOB B TYMYCOBOM
ropusoHTe. HaubGonee cwibHas OMoreHHast akKKyMYJsiIMsi MPOSIBISIETCS Y
MOJIMOIEHa, TN COAEpXaHWE 3JIEMEHTa B TOPU30HTE BBLIMBIBAHMSI HUIXKE,
4YeM B T'YMYCOBOM TOPU3OHTE.

buoreHHass aKKyMyJasiuuss MUKPOSJIEMEHTOB KOJIMYECTBEHHO Bbipa-
XaeTcs yepe3 Kosgppuyuenm buonozuteckozo nakonaenus— K. (omnowe-
Hue co0epXCaHus MUKPOIAEMeHmo8 8 2yMyCOBOM 20DU30HMe K UX Koauue-
cmey 6 nougoobpasyrouei nopode). Tlo BeTUUNHE TaHHOTO KOIGGULHEH-
Ta MOXHO CYAMTb, HAaCKOJILKO BEJIMKO 3aKpeluieHUe MUKPODIJIEMEHTOB
B TYMYCOBOM TODM30HTE MO CpaBHEHMWIO C MOYBOOGpPa3ymollei mopo-
IOH, a cnenoBaTeNbHO, C OUOJOTUYECKOW AKTUBHOCTHIO MaXOTHOro
cJiosl TIOYB.

KoahdpuuueHTsl 6GMONMOTHYECKOTO HAKOIUIEHUSI U3MEHSIOTCS B LIMPO-
KMX TIpeienax U JUIsl BAJIOBOTO COAEPXaHUsl 3JIEMEHTOB cocTaBisiioT 0,34—
4,93, nonBmXHBIX — 0,25—6,40. B 11€710M y GOILLIMHCTBA MUKPO3JIEMEHTOB
Ko3(hbHUIIMEHTH GUONOrMYECKOro HaKOIUIEHHUs] MOABHXHBIX (hOpM BhilllE,
YeM BAJIOBBIX, YTO CBUAETENILCTBYET O GoJjice BHICOKOM YYaCTHH MOCHEIHUX
B OMOJIOTMYECKOM KpYyroBopoTe 3jieMeHToB. Huskue 3HaueHHust Koaddu-
LIMEHTOB HAKOIJIEHUs TMOABHXHBIX ()OPM MO CPaBHEHUIO C BAJIOBHIMHU Xa-
paKkTepHbI IJIst 6opa U IIMHKa.

ITo crnocoGHOCTH K OUOJIOTUYECKOMY HAKOIUIEHUIO BajloBbie (HOPMBI
MUKPO3JIEMEHTOB MOXHO PAaCloJOXUTh B CIERYIOIIUNA YObIBAIOUIMIA DS
Co > B > Zn > Mn > Cu > Mo, a noasuxHsix popm — Co > Cu > Mo >
Mn > B > Zn. B 3aBUCUMOCTM OT XapakTepa Mo4YBoOOpa3ytolleil opobi
pacrojioXeHHUe 3JIEMEHTOB B MPUBENEHHBIX pPsiIaX MOXET MEHsThcs. Tak,
B MOYBaX Ha O3€PHO-JIEAHUKOBBIX TNMECKax MpOsBsieTCsl Oojiee BBICOKasi
GUOTeHHasi aKKYMYJISIIIUSl MapraHila U MeHee 3HadWTe/lbHasi — Mead. B
MoYBaX Ha MOPEHHBIX BAJYHHBIX CYTECSIX M O3€PHO-JIEAHUKOBBIX JIETKHUX
CYIIMHKaX M0 BajoBbiM (opMaM NMaHHBIN psi MpUOOpETaeT CliexyioLnit
Bul: B > Zn > Co > Cu > Mn > Mo, T. e. nposBasieTcst 6ojee BbICOKast
OUOTeHHast aKKyMYJISILUs BaJIOBbIX (popM 6Opa M LIMHKA U MeHee 3Hauu-
TeJabHasg — BaJIOBOTO KoGanbTa. bosee cyliecTBeHHble H3MEHEHUsST HabIo-
JIAIOTCS B PaCTOJIOXEHUH TIOABIKHBIX (hOPM MHUKDPO3JIEMEHTOB B YOBIBAlO-
LIeM psily OUOTeHHOM akKymyasiiuu. Tak, B MOYBaX Ha MOPEHHBIX CyIecsX
ou uMmeet U Cu > Mo > Mn > Co > B > Zn, yTo xapaktepusyer Goee
BBICOKYIO aKKYMYJISIIIMIO MEIY, MOJIMOAEHAa U MapraHua Mo CpaBHEHUIO C
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IPYTMMH 3JIEMEHTaMH, a B MOYBaX Ha JIETKUX cyriMHKax — Cu < Mo <
Co < B < Mn < Zn u xapakTepu3yeT NoBbIllIEHUE aKTHUBHOCTH OUOTEHHO-
ro HakoTUIeHUsI kobaibTa U Gopa.

OO6uieit xapakTepHOH 0COGEHHOCTbIO GMOT€HHOTO HAKOTUIEHUSI MUKPO-
3JIEMEHTOB B MECYaHBIX M CYTIECUaHbIX [TOYBAX SIBJIsiETCA cnabasi aKKyMyJisi-
LMs1 BAJIOBBIX (DOPM MEIU, MapraHua U MoJHOAeHa, a Takoke MOABUXHBIX
dbopm umHka 1 Gopa.

Pa3nuuus B CHOCOOHOCTH K aKKYMYJISILIMK MUKPOSJIEMEHTOB B MOYBAaX
Ha pa3HbIX MOYBOOOPa3ywOUINX MOpoJaX CBUAETENLCTBYIOT O pa3HOOOpa-
3uU (opM CBSI3U IJIEMEHTOB C OPTaHMYECKUM BELUECTBOM U O 3HAYM-
TEIHLHOM BJIMSTHUM TMOYBOOOpa30BaTEJBLHOTO TMpoLEecca W Xapakrepa Io-
POl Ha MUTPaUMI0 U GUOTEHHOE HAKOIJICHUE OTHENBHBIX XMMUYECKUX
3JIEMEHTOB.

JlepHOBO-NOA30MMCTBIE JIETKO- H CPEeJHECYrIMHHCThIe mousbli. Crie-
unduka ycnosuit GopMUpOBaHUS U Pa3BUTHUS IEPHOBO-TTOA30IUCTEIX JIET-
KO- ¥ CPeIHECYTJIMHUCTHIX MOYB ONpeleaniIa XapaKTepHble 0COOGEHHOC-
TH UX CBOWCTB U XHUMHYECKOTO, B TOM YMCJIE U MHUKPOIJIEMEHTHOTO,
cocTaBa.

IMoBbilIeHHOE cofepXaHue (HUNYECKOH TUHB M TyMyca B MaXOTHOM
ClI0€ 3TUX TIOYB MO CPaBHEHMIO C MeCYaHbIMM U CyTeCYaHbIMM CIOCO6-
CTBYET HEKOTOPOMY HAaKOIUIEHHUIO U 3aKPEIMJIEHUIO MUKPOIJIEMEHTOB B Iy-
MYCOBO-aKKyMYJISTUBHOM TOPU30HTE, a TaKXe SIBISETCS OMHON M3 TIjaB-
HBIX MIPUYUH OTHOCUTENIHHO BbICOKOI KOHLEHTpAaLlMU KaK BaJIOBBIX, TaK U
MOABMXHBIX (OpM MHUKDPO3/IEMEHTOB B oYBeHHOM Mpodwte (Tadn. 39, 40).
OTH pa3nnyus GoJiee CyLEeCTBEHHBI [UIsT MOABUXHBIX HOPM MUKDOITIEMEH-
ToB (B 1,1—2,1 pa3a) no cpaBHeHHIO ¢ BaloBbIMU (B 1,1—1,5 pa3sa).

Bonbiive BeMMYUHB KO3Gh(UIIMEHTOB BapHallUM CBUIETEILCTBYIOT O
3HAYUTENbHBIX KOJeOaHUSIX B CONEPKAaHUU MUKDPOSJIEMEHTOB B OTIEIbHBIX
TEHETUYECKUX TOpU30HTaX. OHHM OoJsiee BBICOKHE UISl MOABUXHBIX (hopM
3JIEMEHTOB MO CPAaBHEHUIO C BaJIOBHIMM.

lNpuBeneHHble MaHHBIE MOKA3bIBAIOT, YTO CPEIHECYTTIMHUCTHIE TMOYBBI
OTJIMYAIOTCS OT JIETKOCYTJIMHUCTBIX OoJiee BHICOKMM BaJIOBBIM COIEPXaHU-
€M U KOJIMUECTBOM MOABHXHBIX ()OpM MUKpPO3IEMEHTOB. ConepXaHue Ba-
JOBbIX (pOpPM MHUKPOINIEMEHTOB B NEPHOBO-TMOA3OJIUCTBIX CPETHECYTIU-
HUCTBIX MoyBax B 1,1—2,6 pa3a, a moaBuXHbiXx — 1,1—2,3 pa3a Bhille,
YeM B JIETKOCYIJIMHUCTHIX. Bonee cyllecTBeHHbIE pa3iM4yusi B comepxa-
HUM MUKPO3JIEMEHTOB B JAHHBIX MOYBAX XapaKTepHbI /It OOpa, BaJOBBIX
¢hopm MapraHia, MonuGaeHa, KoGanbTa U IIOABHXKHOTO LIMHKA, YTO 0GbsIC-
HSIETCSI HEOAHOPOAHOCTHIO MUHEPAJIOTHYECKOTO COCTaBa paccMaTpuBae-
MBIX MOYB, HEOAUHAKOBOI CMOCOOHOCTBIO OTAEIBHBIX XMMUUYECKHX 3Jie-
MEHTOB 3aKPEIUIATHCA C WINCTON PpakLMeil U OpraHNYeCKUM BELLIECTBOM
MOYB, Pa3JIMYHOI MOABUXHOCTHIO 3JIEMEHTOB B 3aBUCUMOCTH OT IMOYBEH-
HBIX YCIIOBUI U 1p.
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B pacnipeneneHUM MUKPOINIEMEHTOB MO MPOPUITIO JEPHOBO-OA30IN-
CTBIX JIETKO- U CPEIHECYTJIMHUCTBIX MOYB HaOGJIONAIOTCS ONpeleieHHbIE
3aKOHOMEPHOCTH, crienuduUHbIe JUTS JaHHBIX TUITOB MoYB. B paccMaTpu-
BaEMbIX MOYBaX HaG/IOAAaeTCs BHIHOC MMKPOJJIEMEHTOB U3 TyMYCOBOTO
cJos U UX aKKyMYJISILMSl B WJUTIOBUAJIBHOM TOpPU30HTE. WLTIOBUABHBIN
FOPU3OHT B 3TUX NMOYBAX HAXOAMTCS BhILIE, YeM B MECYAHBIX M Cymecya-
HBIX MTOYBaX. DTO SABASIETCS ONHUM U3 CYLECTBEHHBIX OTIMUUTEIbHBIX MPHU-
3HAaKOB JIEPHOBO-NOA30JUCTHIX MOYB PA3HOTO TPaHYNOMETPUYECKOTO CO-
cTaBa.

Bropoit xapaKTepHoit 0COGEHHOCTBIO paclpeAeJeHUs MUKPO3JIeMEH-
TOB MO MPOGWIIO CYTTMHUCTHIX NMOYB SABJSIETCS XOPOLIO NMPOCIeXUBagMast
OvoreHHasi akKKyMYyJISILIMSI KaK BaJJOBOTO KOJIUYECTBa, TaK U COAEpXKaHUS
MOABUXHBIX (hOPM GOJIBIIMHCTBA MUKPO3JIEMEHTOB. OHa OTCYTCTBYET JIMILB
y BaJIOBOTO LIMHKA, MOABIKHOW MEIH, a TaKXKe MOJABUXHOTO MapraHua B
JIETKOCYTIMHUCTHIX TOYBaXx.

B npodune cyrTMHUCTBIX NOYB HAGMIONAIOTCS JBA MaKCHUMyMa B COJIEp-
XaHUM KaK BAJIOBBIX, TaK W MOABUXHBIX (OPM MHUKPOIEMEHTOB — B
TYMYCOBOM TrOpU30HTE ANl U B WUTIOBUATHLHOM B, a y MOIBUXHOIO LUH-
Ka, MapraHua ¥ MoJIub/JieHa B CPeTHECYTJIMHUCTBIX MMOYBaX — TPETUI MaK-
CHMYM B MOACTUJAIONICH MOpOJE, YTO CBSI3AaHO C OCOOEHHOCTSIMU MHHE-
paJIOTUYECKOTO COCTaBa MOPOJ U KOHLEHTPAIUW B HUX MUKPOIIEMEH-
ToB. [1o cCpaBHEHMIO C TTECYaHBIMHM M CYMeCYaHBIMU ITOYBAMU 3alac Ba-
JIOBOro KonuyecTBa Oopa, Menu, MapraHiia, KobajibTa U LIMHKA B MpO-
¢une cyrnuHucThIX mous B 1,2—1,7 pa3a Beillie, a TOABUXHBIX GopM —
B 1,3—2 pa3a. CyuiecTBeHHbIE pa3iMYUs XapaKTepHBI JUIs 3amaca Gopa,
MeIM U KobajibTa, a TaKXe€ BaJlOBOTO LIMHKAa M MOJBMXHOTO MapraHLa.
Mo 3anmacam MoOaMGAEHA B MOYBaX C pa3HbIM cojepXaHUeM HUIHYECKOMH
TJIMHBI CYLIECTBEHHBIX pa3M4yUii He ycTaHOBJIEHO. B mecyaHbIx U cymnec-
YaHBIX MOYBaxX BAJIOBOM 3arac JaHHOTO 3jieMeHTa B 1,2 pasa BhIllIE, YEM
B CYIJIMHUCTHIX NMOYBaX, YTO CBSI3aHO, C ONHON CTOPOHBI, C pa3TUYUEM
JAHHBIX MOYB MO0 MUHEPAIOTHYECKOMY COCTaBYy, a TakKXe Jyylleil OKyINb-
TYPEHHOCTBIO JIETKUX MoyB. OOLIUIT 3aac MUKPO3JIEMEHTOB B CPEIHECYT-
JIMHUCTHIX NMouBax B 1,2—1,4 pa3a, a monBuxHbix popM — B 1,1—1,3 pa3a
BbIllIE, YEM B JIETKOCYTJIMHUCTBIX.

3amac Kak BaJlOBBIX, TaK M TMOIBUXHBIX (OpM MHKpPO3JEMEHTOB B
OTAENIbHBIX TEHETUYECKUX TOPU30HTaX 3aBUCUT OT IPaHYJIOMETPUUYECKOTO
cocTaBa. B maxoTHOM cjioe necyaHbIX U CyNecyaHbIX TIOYB COCPENOTOUEHO
ot 18 no 21% 3anaca BanoBbiX ¢GOpM MHKpo3dieMeHTOB U 17—28% wux
MNOABUXHBIX ()OpPM, B CYTTHHUCTBIX MOYBaX 3TOT MoKa3aTelb KOjebaeTcs
oT 13 1o 18%. B ropu3oHTe BHIMBIBAaHUSI MTECYAHBIX MTOYB OOHAPYXUBAETCS
14—17% Banosoro xonuuectBa U 9—20% moIBHXHBIX POpM MUKpOIJIE-
MEHTOB, B CYIJIMHUCTBIX MOYBaX WX 3amac B JaHHOM TOPU30HTE COCTaBJIsI-
€T cooTBETCTBEHHO 41—60 u 35—59% ot obliero 3amaca MUKpO3JiEMEH-
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ToB B mipoduie. JlaHHasi 3aKOHOMEPHOCTD SIBNISIETCSI OAHUM W3 XapakTep-
HBIX OTJIMYUTENbHBIX MPU3HAKOB MUKPO3JIEMEHTHOTO cOCTaBa mpodwieit
JIePHOBO-TTON30JIUCTBIX CYTJIMHUCTBIX TOYB.

IMoaBuxHoCcTh GOpa, Meay, MapraHua U MOJHOIEHA B CYTIMHUCTBIX
MOYBAXx BbIILIE, YeM B MECYAHBIX U CyrecyaHbIX. [TpoLeHT moaBuXHOTO Gopa
OT €T0 BaJIOBOTO CONEPXAHUsI B CYTJIMHUCTHIX MMOYBax Kosebnercs ot 2,7 go
4,5 u B cpenHeM cocrapnsiet 3,8%, menu — cooTBetcTBeHHO oT 30,2 no
40,8 u 33,8, mapranua — ot 20 g0 39 u 25,4, monu6aena — or 4,4 no 20,5
U 9,9%. o BenuyMHE MPOLIEHTHOIO OTHOILEHUS MOABMXHBIX (POpPM KO-
6anbTa M LMHKa K UX BAJIOBOMY COAEPXaHMIO JIEPHOBO-TIOA30UCThIE MO-
YBBI Pa3HOTO TPAHYJIOMETPUYECKOIO COCTaBa MaJiO0 pa3fiMyaloTcs MEXITy
co60ii. o BenHYMHE ITOTO OTHOLIIEHHS] MUKPO3/IEMEHTOB B JIEPHOBO-TION-
30JTUCTHIX MOYBAX UX MOXHO PACMOJIOXUTh B CIEAYIOIINIA YObIBAIOIUI PsI:
Cu>Mn>Mo>Co>B>Zn. B 1ieioM B paccMaTpuUBaeMbIX IToUBaX 60p U LIMHK
CJIE[YET YCIOBHO OTHECTU K 3JIEMEHTaM C OYeHb HU3KOH BENTWYMHOI TIpo-
LEHTHOTO OTHOILIEHUSI TTOABUXHBIX (OPM K BaloOBBIM (10 5%), MonuGneH
U KobanbT — K Hu3ko# (mo 10%), mapraven — K cpenHeit (15—25%) u
Mellb — K MoBbIllieHHOM (6onpiue 25%).

CaeleHUsI 0 BeJIMYMHAX KO3(PPUIIMEHTOB HAKOIJIECHUST KOJIMUYECTBEHHO
XapakTepPU3YyIOT MPOLIECCHl MUTPALMA MHUKPOIJIEMEHTOB IO MMOYBEHHOMY
npoduiio U UX TpaHCHopMaLIMK B OTHEHBHBIX TEHETUYECKUX TOPU3OHTAX.
B 1epHOBO-NOA30AUCTBIX CYITECYAHBIX U CYTJIMHUCTBIX MOYBaX BETMYMHBI
K03¢pPHUIIMEHTOB HAKOTUIEHUSI MUKPO3JIEMEHTOB 3aBUCSAT OT IPaHy/IOMET-
PUYECKOTO COCTaBa MOYBOOOPA3yIOIIMX MOPOA. DTO CBSI3aHO € 0o0Jiee BbI-
COKOM KOHLIEHTpAllMeil KaK BaJIOBBIX, TaK U TMOABUXHBIX (opM MHUKpO-
3JIEMEHTOB B TSIXEJBIX MOPOAAX MO CPaBHEHMIO C NIETKUMM. DTH MoKa3a-
TeIW B JIETKOCYTJIMHUCTBIX MOYBAaX MO BAJIOBOMY OOpy, MemH, LIMHKY B
1,1—1,3 pasa, a mo moaBMXHBIM (popMaM Meau, Gopa ¥ MapraHila — B
1,1—1,5 pa3a BbIllIe, YeM B MEeCYaHBIX U cymecYaHbIX. B cpexHecyriMHHUC-
ThIX TOYBax K03 bULHMEHTH HAKOTUIEHUST BaJIoBOTro O0pa, MeIu, KobaibTa
U uuHka B 1,3—1,6 pa3a, a moaBuxHoro Gopa, Meaud, MapraHua, Ko-
6anbTa U IMHKAa — B 1,2—1,8 pa3a Bbllle. 3TO CBUAETENBCTBYET O Goiee
WHTEHCUBHOM HaKOIUIEHUHM GOJIBUIMHCTBA KaK BAJOBBIX, TaK U MOIBUX-
HbIX POPM MHUKPOINIEMEHTOB B NMPOdWISX MOUB GoJiee TSIKEIOTO TpaHysio-
METPUYECKOTO COCTaBa MO CPABHEHUIO C JIETKUMH TIOYBaMHU.

XapakTepHOit OCOGEHHOCTBIO CYTIMHHUCTBIX MOYB MO CPaBHEHHIO C
MECYaHbIMU U CyMeCUaHbIMU sIBJisieTcs1 Gojiee HU3KHe 3HadeHHus Ko3ddu-
LIMEHTOB HaKOIUIEHUs1 B NMpodwie MOIUOIEHa U BAJIOBOTO MapraHia.

OOGleii 3aKOHOMEPHOCTLIO B CYTJIMHMCTHIX [MOYBaX, KaK M B [Mecya-
HBIX, SIBISIETCS MaKCHMajibHasg BeJIMYMHA KO3(h(IUIIMEHTOB HAKOIUIEHUS
MHUKPO3JIEMEHTOB B WIITIOBUAJIBHOM TOPU30HTE, TIpEBHIILIAIONIAsl CPEAHEe
3HaueHue Koapduuuentos B mpodune B 1,1—1,5 paza. OnHako BeaUyHU-
Hbl ko3 duimeHToB HakoIIeHHs: 60pa, MEAU U BAJIOBOTO IIUHKA B WJI-
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JOBUAJILHOM TOPU3OHTE CYIIMHUCTBIX MOYB BBIIE, a MapraHua, MoJu6-
JieHa, KobajibTa ¥ MOABUXHOIO IIMHKA — HIXE MO CPAaBHEHHUIO C UX 3Haye-
HUSIMU JUISL IECYAHBIX M CYMeCYaHbIX MOYB.

BeanunHbsl k03DGUUMEHTOB HAKOMJIEHHUS MOKa3biBalOT HAa HEOAWHa-
KOBYIO CITOCOOHOCTb OTHAEJbHBIX IJIEMEHTOB KOHLEHTPHUPOBATLCS B TeHe-
TUYECKUX TOPU3OHTAxX MoYBeHHOTO npoguis. B nerko- u cpeaHecyraMHuc-
THIX MOYBaX HauboJiee BLICOKME 3HAYEHUs KO3GDGUUUEHTOB XapaKTepHBI
Juis KobanbTa, BaioBbIX (hopM GOpa M LMHKA, a TaKXe VIS MOABUXHbIX
$opm Meaun u Mmaprasia, 4yTo oGyCIOBIEHO GoJjiee BLICOKOH AMHAMUYHOC-
TBIO JaHHBIX 3JIEMEHTOB M UX aKTUBHOI CIIOCOGHOCTHIO TpaHCHOPMHUPO-
BaTbCsl B FEeHETUYECKUX FOPU30HTaX NouB. B 1ieJioM Mo crnocoBGHOCTH K Ha-
KOIUIEHUIO B TIOYBEHHOM Mpoduie Mo OTHOLIEHHUIO K TMOYBOOOpasyIoUlei
nopojie BajioBbie (POPMbl MUKPOINIEMEHTOB MOXHO Paclpeae/iuTh B ClELY-
ot yopiBatouinit psig: Co>B>Zn>Cu>Mn>Mo, a MoaABUXHBIE —
Cu>Mn>Co>B>Mo>Zn. .

IpuBeneHHbiEe PSABI ABASIOTCS YCIOBHBIMM, T. K. pacHOJIOXEHUE B HUX
3JIEMEHTOB MOXET B TOW WIM UHON CTEMEHU MEHSAThCA B 3aBUCUMOCTH OT
XapaKTepa NmoYBooOpa3ytouleii mopoab! ¥ KOHLUEHTpalUU B HEil MUKpPO3Jie-
MeHTOB. B mouBax, c¢opMUPOBaBIUMXCS HA CYMIMHUCTHIX M CYIECYAHBIX
nopofiax, HaOnoaaeTcs MeHblllee HAKOIUIEHHE KOOalbTa U BaJloBOro Map-
raHua ¢ OJHOBPEMEHHBIM YCWIEHUEM aKTHUBHOCTH COPOLIMM TOABHXHBIX
¢opm Gopa, Mean U MapraHila. AHAJIOTUYHAs 3aKOHOMEPHOCThL Habona-
Jlach B TMECYAHBIX U CYTIECYaHbIX ITOYBAX.

OO611eit OTIMYUTENBHOH 3aKOHOMEPHOCTHIO JIETKO- U CPENHECYTJIMHUC-
TBIX MOYB SIBJSIETCS cnabasi CIOCOOHOCTh K HAKOIJIEHUWIO MONUOAEHa, Ba-
JIOBOTO MapraHuUa 4 MOABUXHOTO LIMHKA, a TakKXe oborallieHHe reHeTuyec-
KUX TOPU3OHTOB MO CPaBHEHUIO C MOYBOOOPA3YIOlLIEH MOPOAOI BaOBBIM
OOpOM ¥ IIMHKOM, TMOABUXHON MEAbI0 U MapraHIlieM, a B MOYBaxX Ha Mec-
YaHBIX MOpOJaX — BAJIOBBIM M MOABUXHBIM KOOATBTOM.

PaccuutaHHble KO3(DPUIIMEHTH WITIOBUATBHOCTH MUKPO3JIEMEHTOB B
NIEPHOBO-MOA30JTUCTHIX CYIIMHUCTHIX ITOYBAaX UMEIOT Oojiee HU3KME 3Haye-
HUS IO CPAaBHEHUIO C MeCYaHbBIMU U CyMecYaHbIMM MouBaMU. [{ns Banoso-

ro 6opa oHM Konebanuck B npenenax 1,44—1,45; menu — 1,21—1,33; map-
ranua — 1,30—1,31; monmbaena — 1,03—1,29; kobansra — 1,06—1,20 u
uuMHka — 1,18—1,66. ITo cmocoGHOCTH K BHIMBIBAHUIO M3 TYMYCOBBIX I'O-

PU30HTOB B WIIIOBUANILHBIN BanoBblie )OPMBI MUKPO3JIEMEHTOB B JIETKO-
CYIIMHUCTBIX IOYBAX paclojiaraloTcsl B yobiBawouieM psaay: Zn > B > Cu =
Mn > Co > Mo, a B cpeHeCYTTIMHUCTBIX — B > Mn = Mo > Cu = Co > Zn,
4YTO CBHUJETEJBCTBYET O JOCTATOYHO BHICOKOM BBIHOCE W3 MAXOTHOTO CJIOS
6opa M MapraHila U 3HaYMUTENLHOM 3aKpelUIEeHUM B HeEM KoBanbTa U MO-
JnvbaeHa.

BeavuyuHbl K03 GULIMEHTOB WITIOBUAIBHOCTU MOABUXHOCTH (HOpM
MHUKpPO3JIEMEHTOB B CYITMHUCTBIX Mo4yBax juis Oopa cocrapasau 1,20—
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1,34; mean — 1,29—1,38; mapranua — 1,23—1,35; monubaeHa — 0,89—
0,92; kobansra — 1,27—1,44; 1mnka — 1,30—1,38. YGuiBaoliuit psia no
CrOCOOHOCTH K BHIMBIBAHUIO MOABHXHBIX MUKPO3JIEMEHTOB U3 I'YMYCOBO-
ro TOPU30HTa JIEFKOCYTJIMHUCTBIX NoyB UMeeT BUI: Co > Cu = Zn > Mn > Mo,
a cpeHecyMMHUCTBIX — B > Cu = Zn > Co > Mn > Mo. lpexacraBneHHble
psIABl UMEIOT CXOIHbIE YepTbl MHTEHCMBHOCTU BBIHOCA U3 TYMYCOBOTO TO-
PU30HTa MEAW M LIMHKA U 3aKpeIIEHHUsl B MOCJeTHEM MapraHlia U MoJnG-
neHa. o cpaBHEHMIO C TTeCUaHBIMU U CYNECYaHbIMU MOYBAMHU 31ECh UMEET
MecTo ciaboe BHIMbIBaHME MapraHua M 0oJiee 3HAUUTENbHbII BHIHOC LIMH-
Ka U3 MaxOTHOTro CJos.

O 6Gonee 3HEPrUYHON GUOTreHHONH AKKYMYJSIUUM MHUKPOIJIEMEHTOB B
TYMYCOBOM TFOPU3OHTE CYIIMHUCTBIX MOYB MO0 CPaBHEHHUIO C MECYAHBIMU U
cynecyaHbIMU CBUAETENILCTBYIOT MOBBILIEHHbIE 3HAYeHUS KO3 GbULIMEH-
TOB OMOJIOTMYECKOTO HAKOIUICHUS.

Kak B mecuaHsiX u CymecyaHbiX, TaK ¥ B CYTJIMHUCTBIX MTOYBAX HabI0-
JIaeTcsl ONpe/iesicHHasT 3aBUCUMOCTDh YPOBHEN HAKOIUIEHUSI KaK BaJIOBBIX,
TaK U MOABUXHBIX (JOPM MUKPOIIEMEHTOB B TYMYCOBOM TOPM3OHTE OT
XapakTepa Mo4YBooOpa3ylouImx rnopol. bojee BbICOKME BENTUUMHBI KO-
duLMeHTOB OMOOTUYECKOTO HAKOIIEHUS] XapaKTepHBbI sl MoYB, cdop-
MMPOBaBIIUXCS Ha MOpoAaX JIETKOTO COCTaBa, YTO OMNpENeNsieTcsl, Kak
MpaBUyio, Oojice HU3KOW KOHIIEHTpaUUEH MUKPO3JIEMEHTOB B MOCAENIHUX
MO0 CPaBHEHHUIO C MopoJaMH GoJjiee TSAXKEIOro COCTaBa.

Mo BenuuuHaM K03 PULUMEHTOB OHOOrMYECKOr0 HAKOIJIEHUS] BaJO-
BOTO CONEpXaHUSI MUKPO3JIEMEHTOB B CYTJIMHUCTBIX MTOYBAX U3ydaeMBbie JJie-
MEHTHI pacroJiaralorcsi B yobiBawoileM psimy: Co > B > Zn > Cu > Mn > Mo,
KOTOPBI CXONEH CO CBOMM aHAJIOTOM B JI€PHOBO-ITOA30JMCTLIX MEeCYaAHBIX
M CcyTiecYaHbiX MOYBaX U OTIIMYAETCS OT MOCAEAHETO JIMLIB B3aUMHBIM pac-
MOJIOXXEHUEM MapraHlia U Meau. DTO CBUAETENBLCTBYET O CXONCTBE Mpollec-
COB OMOTEHHOTO 3aKperieHUs1 BaJoBbIX (hopM MUKDPOINTEMEHTOB B JEPHO-
BO-TIOA30JIUCTBIX TMOYBAX.

[1o criocoOHOCTH K GUOTEHHON aKKyMYJISILIUU TOABUXHbIX (OPM MHUK-
PO3JIEMEHTOB B CYDIMHUCTBIX MOYBaX JaHHbIE 3JIEMEHTHI pacroyiaraloTcsl B
caenytounit psia: Cu > Mn > Co > B > Mo > Zn. B otanure oT necyaHbIX
Y cynecyaHbIX MOYB B CYIIMHUCTBIX MOYBaX HabJofaeTcsl 6ojiee akTUBHasI
GUOreHHasi aKKyMYyJISILIMST MUKPOSJIEMEHTOB U YCWIEHHE 3aKPETUIEHUST UX B
TYMYCOBOM TOPHU30HTE, YTO CBSI3aHO C OOJiee BBICOKUM coAepXaHueM (hu-
3UYECKOMW TJIMHBI M TyMyca B HaHHBIX MOYBaXx.

Kak B mecuaHBIX, TaK U B CYIJIMHUCTBIX IOYBaX OTMedYaeTcsl GoJjee
BBICOKO€ OUOT€HHOE HaKOIUJIEHWE BaJIOBOTO Oopa M LMHKa IO CpaBHe-
HUIO C UX TTIOABUXHBIMU hopMamu. HaoOopoT, noaBuxHbie hopMbI MeaH,
MapraHia ¥ MonubleHa KOHUEHTPUPYIOTCS B I'yMYCOBOM TOPDM3OHTE B
bosbliieit cTerneHu, YeM UX BasioBble (opMbl. OTANYUTEIBLHON 0COBGEHHO-
CTBIO CYTJIMHUCTBIX MOYB SIBJIIETCS TaKXe BBICOKAs OMOreHHast akKymy-
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JiISiUMsl BaJIOBOTO KobanbTa U Oojiee cinaboe 3aKperuieHUE ero MOIBHXHBIX
¢opM B TYMyCOBOM TOpHU30HTE IO CPAaBHEHMIO C TMECYAHBIMH U CyNecya-
HbIMHM TTOYBaMHU.

OO111eit 3aKOHOMEPHOCTHIO JUISI JEPHOBO-TIOA30UCTHIX MOYB SIBJISIETCS
BO3pacTaHWE YpOBHEH OMOTeHHOI aKKyMYJSILIMU KaK BaJIOBOTO COAEpXa-
HUS, TaK ¥ MOABUXHBIX ¢opM Gopa, Menu, MapraHiia, Kob6ajbTa U LIUH-
Ka TpU YBEJIUWYEHUU TpoleHTa (HU3WYECKON TNTMHBI U TyMyca, a TaKXKe
YMEHBILIEHUE aKKyMynsiuuu MonubaeHa. [NogobHass 3aKOHOMEPHOCTb yC-
TaHoBsieHa CeupHoBckuM JI. S1. (1974), 3uipunbim H. I'., ManuuuHoit M. C.
(1977).

Crieniuduyeckoil 0cOGeHHOCTBIO MUKPO3JIEMEHTHOTO COCTaBa JIEPHO-
BO-TOJ30JIUCTHIX CYTJTMHUCTBIX MOYB SIBJIsSIETCSl OoJiee BHICOKAsh KOHLIEHT-
palMsi KaK BaJOBBIX, TaK U MOABUXHBIX (POPM 3JIeMEHTOB B TeHETHYEC-
KUX TOPU3OHTaxX MO CPaBHEHUIO C MeCYaHbIMU U CYITeCYaHbIMU MOYBa-
MM.

JlepHOBO-NOA30IHCTDBIE TAKENOCYTIHHHCTBIE H IIHHHCTbIE NoYBLI. Dop-
MHpOBaHHE MMKPOIJIEMEHTHOTO COCTaBa JAEPHOBO-IOA30IUCTHIX TSKEJO-
CYTJTMHUCTBIX U TMTMHUCTHIX MOYB TPOUCXOIUNO B CEUPHIECKUX YCIIO-
BUSIX, OTpeNeNSIIOIIMMU U3 KOTOPBIX ObUIM ITUTENbHOE TepeyBlaXXHEHUE
MOYB, MOBHIILIEHHOE COAEPXaHUE, MO CPaBHEHUIO C CYTTUHUCTHIMU H
MeCYaHbIMU TIOYBaMM, YacTULl PU3NUECKOIl TIMHBI, KOJJIOMIHON ¢pak-
MM ¥ Tymyca. ITH (aKTopsl OOYCIIOBWIN 3HAYUTENIbHOE 3aKperyieHUue U
HaKOIJIEHUE MHUKPODIJIEMEHTOB B BEpXHEi 4acTH npoduis, a MPOMbIB-
HOM BOJAHBIA PEXHUM IMOYB CIIOCOOCTBOBAJI UX BHIHOCY U3 MOYBEHHOM TOJ-
LU

JlepHOBO-MOA30UCThIE TXKENTOCYTIIMHUCTDBIE U TIIMHUCThIE MTOYBBI CUJIb-
HO paclaxaHbl ¥ HHTEHCUBHO MCTIOJIb3YIOTCSI B CEJILCKOM XO3sHiCTBE 00a-
CTH, YTO TaKXKe OKa3blBacT 3HAYUTEJbHOE BIMSIHAE Ha cOmEpXaHHe U pac-
MpeAeNaeHUEe B HUX MUKPO3JIEMEHTOB. X03sIICTBEHHAsI AESITENBHOCTD YesIo-
B€Ka, UHTEHCHBHAsi MeJUOpaLMsl 3TUX NMOYB, BHECEHHE OPraHHMYeCKUX U
MHWHEPAIbHBIX YI10OpEHUI OOYCNOBUJIM YJyyllieHUEe BOAHO-BO3AYILIHOTO
peXvMa U YCIOBUHA pOCTa U pPa3BUTUSI pacTEHMif, 6ojiee S3HEPTUYHOE BOB-
JieueHHe XUMHYECKUX BJIEMEHTOB B OMOJIOTMYECKUIT KPYTOBOPOT, MOBBICH-
JIA UHTEHCHUBHOCTDH MPOLIECCOB MUTPALIMH MUKPOIJIEMEHTOB B pa3iMyHbIE
CJIOM TIOYBBI.

B conepxaHuM U pacripefesieHUH MHKDO3JIEMEHTOB 1O MPOGMUITIO 3TUX
MOYB TMPOSIBNSIETCS ONpele/ieHHast 3aKOHOMEpPHOCTh (Tabn. 41). B omumne
OT JIETKMUX TOYB BO BCEX FEHETMUYECKUX TOPU3OHTAX OTMEYAeTCs TTOBbILIEH-
HOE cofiepXaHHWe KaK BaJIOBBIX, TAK M MOABUXHBIX OPM MUKPOIJIEMEHTOB.
ConepxaHue BaJIOBOH MEIM MPEBBILIAET €€ KOJIMYECTBO B JIETKUX MOYBAX
B 2,4—3 pa3a, mapranua — 1,5—3; 6opa — 1,3—2,4; xobanbTa — 1,7—
1,8; unnka — 1,4—1,6 u momu6aena — 0,9—1,2 paza. [lo comepxaHuio
MOIBUXHBIX (GOPM MUKPOINIEMEHTOB 3M€Ch HAONIONAIOTCS MEHbIUUE pa3-
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JIMUMSA, W JUIS Mapraiia oHu cocrasnsior 1,6—2.4 paza, menu — 1,8—1,9;
unHka — 1,03—2,2; 6opa — 1,1—1,2; kobanbra — 0,97—1,2 1 Monubaena —
B 0,93—1,2 pasa. Takum 06pa3om, JUIsi JEPHOBO-TIOA30IUCTLIX NTOUB HAH-
6onee BapuabenbHbIMK SIBISIOTCS Mellb, MapraHell, BaJloBoit c6op u noa-
BUXHBIA LMHK, Oonee CTAOMIIbHBIMU — MOJIMONEH W KODasbT.

Jlns nerkux nous (MecyaHbiX U CynecyaHbiX) XapaKTepeH BbICOKHIi ypo-
BEHb KOJIeOaHMif BAIOBOTO cOepXaHUSA MUKPOINIEMEHTOB B OTAENbHbIX Te-
HETUYECKUX TOPU3OHTaX, KOTOPbIi Y Meau, KOOaabTa U LIMHKA U3MEHSIET-
ca B 1,6—1,8 pasa, a y Gopa, MapraHua u MonubaeHa — B 2,1—3,8 pasa.
XapakTepHbiM ¥ crietMHYHBIM LTS JaHHBIX TTOUB SABJIsIETCS OJHOBPEMEH-
HO CPABHUTEIbHO HU3KHIl YpOBEHb U3MEHEHUsT CONEPXAHUST MOABUXHbBIX
($opM MHUKpPO3/IEMEHTOB, KOTOPBIN y BCEX M3yyaeMbIX 3JEMEHTOB (3a HcC-
KJIloYeHreM KobanbTa M LMHKa) coctapisieT 1,4—1,9 pa3a. Tsxenocyriu-
CTbi€ U TIMHUCTbIE MOYBbI XapaKTepU3yloTcsl, HA00OPOT, HU3KUM YPOBHEM
KosiebaHMit BasioBoro comepxkanusi (B 1,1—2,7 pa3a) U OTHOCHTEJILHO Bbi-
COKMM HM3MEHEHMEM KOHUEHTpaUMU MOABHXHBIX (OPM MHUKPO3JIEMEHTOB.
ConepxaHue MOABMXHBIX (OPM MOJIUOAEHA U KODaIbTA B JAHHBIX TOYBaxX
usmensercs B 1,6—2,2 pa3a; Menu, 6opa u mapravua — 2,1—2,5, a moa-
BUXKHOTO LMHKa B 6,3 pa3a. [l 3TUX MOYB XapakTepeH BbICOKMI yPOBEHb
KOJIeOaHUif KOHUEHTPalMy 6opa, MeIu, BaJIOBbIX (OPM MapraHiia U LIMH-
Ka Mpy cjaboM M3MEHEHUU COJepXaHUs TOABUXHBIX (OPM UMHKA, KO-
6anbTa, MONMOAEHA M MapraHia.

AHanu3 pacrpelieleHuss MUKPO3JIEMEHTOB N0 MPOQHII0 MOKa3biBaeT
Ha crneurduryeckue 0COGEHHOCTU UX TpaHchOpMaUUU B OTAC/bHBIX Te-
HETUYECKUX TOpU3oHTax. O6uIel 3aKOHOMEPHOCTBIO MPodHUIbLHOrO pac-
npefieJiIeHUs MUKPO3JIEMEHTOB B JaHHBIX MOYBAX SIBJISAIOTCS OTHOCUTEJNIb-
HO BbICOKasi UX OMOTEeHHast aKKyMYJsiiUsi B TYMYCOBOM TOPHU30HTE, 3Ha-
YUTEJIbHBIA BBIHOC 3JIEMEHTOB B WIJIIOBUAIbHBIN TOPU30HT, KOTOPbIH pac-
MOJIOXEH HEMOCPEJCTBEHHO B MOANAXOTHOM CJloe, O0€AHEHUE MHKPO-
3JIEMEHTAMU HUXKHEN YacT¥ Mpodunist ¥ noyBooOpasyiollieit mopoasl. Uc-
KJIIOYEHHE COCTaBJSIIOT BaJlOBOM MapraHel, MOJUONEH M TOABUXHBIi
HMHK, KOTOpblE€ B 3HAUUTEJIbHBIX KOJUYECTBAX KOHLUEHTPUPYIOTCS B MOY-
BooOpasyiolei noponae. B nmocnenteil Takxxe oTMeUaeTcss HEKOTOPOE Ha-
KOTmJieHHe MOABMXHBIX (opM O0pa, MapraHiia, MOJMOAeHa M KOOANbTa,
O/IHAKO UX KOJIMYECTBO B MOPOJie 3HAYUTEJIbHO HUXE, YEM B TYMYCOBOM
TOPU30HTE, YTO TaKXe MOATBEpPXAaeT CAEJaHHbI paHee BHIBOI O BbICO-
KO OMOreHHON aKKyMYJISIIIMM MHUKPO3JEMEHTOB B TYMYCOBOM I'OPHU3OHTE
TSXKEbIX MOYB.

B BepxHeit 4acTH NIPOWIIS TIXKEIOCYTJIMHUCTBIX ¥ NIMHUCTBIX ITOYB MEX-
Iy pacripejieJieHUieM MUKDPO3JIEMEHTOB U U3MEHEHUEM CONEPXaHUS TyMy-
ca, TMAPOJIMTUYECKOMH KMCIOTHOCTH, CyMMbl OOMEHHBIX OCHOBaHHIA, a Tak-
e KOHLEHTpauuu noasuxHoro docdopa m 0OMEHHOTO Kanusi npocie-
KUBaeTcs MpsiMas CBsi3b, @ C OOMEHHOI KHCJIOTHOCTBIO U CTEMEHbIO Ha-
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CBILIEHHOCTH OCHOBaHUAMHU — o6patHasi. JlaHHasi 3aKOHOMEPHOCTb Hapy-
uraeTcst B yDOKMX cyiosix mpoduist BelencTBUe 6osee MOILHOTO BAUAHUS
MOYBOOGpa3ywollleif MOPOALI Ha MOABHXHOCTb U COMEPXaHUE MUKpO3Je-
MEHTOB.

JlepHOBO-TTON30/IUCTHIE TIKENOCYTIMHUCThIE ¥ TJIIMHUCTbIE MTOYBBI OT-
JIMYAIOTCSl OT JIETKUX IOYB CPAaBHUTEJBHO BBICOKHUM 3allacoM MUKpO3Jie-
MEHTOB B MOYBEHHOM mpoduie. Tak, B 120-caHTUMeTPOBOI UX TONLLE TIO
CPaBHEHUIO C CYTJIMHUCTBIMU U TIeCYaHBIMU MMOYBaMHU colepxurcs B 1,7—
3 pa3a Gosblile BajioBoro Gopa, B 2,8—4,5 pazsa — meau, B 2,3—2,8 —
MapraHua, B 1,1—1,3 — monubnena, B 1,8—3 — kobansta 1 B 1,6—2,6 pa-
3a — UMHKA. MeHee BBICOKHME, HO CYIIeCTBEHHBIE pa3THuus Habnonaoress U
T10 3aracam TMOABMXXHBIX GOpM MUKpPO3JieMeHTOB. [1ns 6Gopa OHU COCTaBISIOT
1,1—2 pa3a; Mmenn — 1,8—3,5; mapranua — 1,9—3,2; monubaeHa — 1,1—
1,2; kobanbra — 1,6 1 mHka — 1,3—1,7 pa3a. HauGonee Bbicokue pasiiu-
YHsl B MMOYBAX HabGIIOHAIOTCS MO 3amacaM Meau, MapraHua, 6opa, BajOBbIX
dopM xobanbTa U IIMHKA, YTO CBSI3aHO C 6GoJiee BLICOKOI MUTPALIMOHHOMN
CIIOCOOHOCTBIO JAAHHBIX 3JIEMEHTOB, Pa3HOil OMOQUIBHOCTbHIO, a8 TaKXe
pas3jiMy1eM COCTaBa U CBOWCTB OTHAEJbHBIX MOATHUITOB MOYB.

[nst Bcex pa3HOBHIOHOCTEH NepHOBO-MOI30JUCTBIX TMOYB XapaKTepHa
BBICOKAsi KOHIUEHTpAalUMsl KaK BaIOBBIX, TaK M MOABWKHBIX (opM MHKpPO-
3JIEMEHTOB B TYMYCOBOM TOpHU30HTE. B cpeliHeM B 3TOM cJioe CKOHLEHTPU-
poBaHo 15—30% MHKpO3JIEMEHTOB OT KX 3arnaca B mpodusie. OqHAKO MpU-
pola 3aKpervieHUs U HAKOIUIEHUsT MUKDPO3JIEMEHTOB B IAHHOM TOPU30HTE
TSXKEJIbIX TOYB MHAsl MO CPAaBHEHMIO C MMecYaHbIMU TIOYBAMH, OHa 00yc-
JIOB/IEHA CHJIbHBIM BAWSTHUEM (U3NYECKON TJIMHBI U OPraHUYeCKOrO Be-
uiectBa. JlaHHbIt BBIBOA TMOATBEPXAaeTcs Bbicokoit nuddepeHumanmei
npodunist o 3amacaM MUKpPO3JIEMEHTOB B OTIEJbHBIX TEHETHYECKUX TOpU-
30HTax.

Creunduyeckoit 0cOGEHHOCTBIO UX SABJsSETCS U OoJiee HU3KHI TPO-
LIEHT MOABUXHbBIX (HOPM MUKPO3JEMEHTOB K BaJiOBBIM IO CPaBHEHMIO C
CYTJIMHUCTBIMU U TIECYaHBIMU TTOYBAaMH, CBUIAECTEILCTBYIOUIWI O BHICOKOM
3aKpEIMJIEHUM TMOABUXHBIX (DOPM 3JIEMEHTOB B FEHETUUECKUX FOPU3OHTAX.
Ci1abommONBHXKHBIMU 3JIEMEHTAMH B PacCMaTPUBAaeMbIX MOYBAX SIBJISIOTCSA
HK (1%), 60p (2,3%), xobanbt (4,4%), cpeAHETIOABUXHBIMU — MOJINO-
neH (8,9%) u ¢ xopoilieil MOABUXHOCTHIO Melb U Mapradell (21,7—21,2%).

Jpyroit xapakTepHOit 0COGEHHOCTBIO TSXEJBIX ITOUB SBJSETCS HEOMU-
HaKoOBasl MOABUXHOCTb MUKPO3JIEMEHTOB B OTIENIbHBIX N€HETUYECKUX TO-
pusoHTax. Kak npaBuiio, oHa 0osiee BbICOKasi B TYMyCOBOM U WTIOBHANTb-
HOM TOPH30HTaX M 3HAYMUTEJIBHO CHUXAETCS B HIDKHUX TOPU30OHTAX IMpo-
uns. NMonobHas 3aKOHOMEPHOCTb MeHee BhIpaXXeHa B CYTJIMHUCTBIX U TIec-
YaHBIX TIOYBaX. DTO TaKKe CBUIAETEILCTBYET O CPABHUTENBLHO BbICOKOI aK-
KYMYJISILIMU TOABUXHBIX POPM MUKPODJIEMEHTOB B BEpXHe# yacTu nmpodu-
JISl TSKENIOCYTJIMHUCTBIX M TJIMHUCTBIX TOYB.
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O BBICOKOM YPOBHE aKKyMYJISILIUM MUKDPO3JIEMEHTOB B T€HETUYECKUX
TOPU30HTAX TAXEJIOCYTJIMHUCTBIX U TIMHUCTHIX TOYB MO CPaBHEHHUIO C
MoYBOOOpa3yollleil Nopoaoil CBUAETENbCTBYIOT BENUYUHBI KO3DDULIU-
€HTOB HakoIuleHUs. boJjiee HU3KUe 3HAYeHUs] JNaHHbIX K03GhPULIHMEeHTOB
WMEIOT MEeCTO B MOYBax, c()OPMUPOBABIIMUXCSI HA BOTHO-JIEAHUKOBBIX
IJIMHAX, [0 CPAaBHEHHUIO C MOYBAMM Ha CyIJIMHKaX. DTO MOKa3bIBaeT Ha
MPsSIMYIO CBsI3b MEXJY CO/IEPXAHUEM MHUKPOIJEMEHTOB B [MOYBAaX U TOY-
BOOOpa3yloIUX MOPOAAX, a TakKXKe Ha 3HAYUTEJIbHOE BIUSIHUE Tociie-
JIHUX Ha YPOBEHb HAKOIUIEHUSI 3JIEMEHTOB B OTHAEJbHBIX F€HETHYECKUX
TOpU30HTAaX.

OTHOCHUTENILHO BBICOKHE BEJUYUHBI KO3I(PPULUEHTOB HAKOIUIEHUS
MHUKPO3JIEMEHTOB B TSKEJIOCYTIMHUCTBIX U NIMHUCTBIX TTOYBaX MO CPaBHe-
HUIO C CYTJIMHUCTBIMU U NMECYAHBIMU MOYBAMU CBUIETEIBCTBYIOT O MEHb-
HIEM UX BbIILEJAYUBAHHHM U3 MPOdWIeil JaHHBIX MOYB. JTOT BBHIBOI MOJ-
TBEPXKIAET U 3aKOHOMEPHOE YMEHbIIleHHe 3HaueHUi KoadduiueHToB Ha-
KOIUIEHUs] CBepXy BHU3 M0 npoduiio (MaKCUMYyM — B WUTIOBUAJILHOM TO-
PpU30HTE).

Bbicokue BeUYMHBI KO3(D(GUIITMEHTOB HAKOIUIEHUS! MUKDPO3JEMEHTOB
B T'YMyCOBOM TOpPU30HTE IMOKAa3biBAlOT Ha UX OMOTEHHYIO aKKyMYJISILIUIO.
OmHako B pacCMaTPUBAaEMbIX TTOYBAX CHJIBHO BBIPAXEH WITIOBHAIBHBIN
MpoLEeCC, MPUBOASIIMA K 3HAYUTEIBHOMY 3aKPETUIEHUIO MHUKPO3JIEMEH-
TOB B BEpXHEH YaCTU MMOYBEHHOro Mpoduis.

Cneundpuyeckoit 0COOEHHOCTbIO MUKPO3JIEMEHTOB COCTaBa mpodwieit
TSXENOCYTJIMHUCTBIX U TJIMHUCTLIX [MOYB SIBISIETCS KOHLIEHTPALUSI 3JIEMEH-
TOB B BepxHeit yactu mpoduiisa, obycnoBieHHas AeicTBUEM nBYX ¢akro-
pOB — OMOreHHO!H aKKyMYyJsillMe U WLTIOBUAJIBLHBIM NMPOHECCOM. 3HAYU-
TEJIbHOE BJIUSHUE HA KOJUYECTBEHHYIO CTOPOHY JAHHOTO SIBIEHUS OKa3bl-
BaeT TaKXe IMOYBOOOpa3yiolas Mmopona.

Pa3Hble 3J1eMEHTbl UMEIOT HEOOUHAKOBYIO CIIOCOOHOCTh K MUTPAllUU U
HakoruieHuo B npodune. CKIOHHOCTb K BHICOKOMY HAKOIUIEHUIO B TsIXe-
JILIX MTOYBaX MMEIOT Mellb, OOp, BaJIOBOW HUHK W TOABMXXHBIN MapraHell.
JlaHHbBIE 3JIEMEHTBI 3HAYUTEIBbHO AKKYMYJIUPYIOTCS U B WUIIOBUAILHOM
ropusoHTe. K aneMeHTaM ¢ HU3KOH aKKyMyJISIHUe OTHOCSITCS MOJUOAEH,
BaJIOBOIT MapraHell U TMOABMXHBIN K0oOansT. B mesioM Mo cnocoOHOCTH K
HakKoIUIeHWIO B nmpoduie BAIOBBIX (OPM MHMKPO3JIEMEHTHI pacrojaraiorcst
B TaKOit MoceIoBaTeIbHOCTU K yObiBaHH10: B > Cu > Z > Co > Mn > Mo,
a moaBuxHbix: Cu > Mn > B > Co > Mo > Zn. Pa3Hasi cnmocoOHOCTh K
HaKOIUIEHUIO ONPEACSETCS CBOMCTBAMM OTAENbHBIX XUMUYECKUX DJIEMEH-
TOB, OCOOEHHOCTIMU WX MUTPALMOHHONW aKTMBHOCTH, a TaKXe CBOMCTBa-
MH T€HETHYECKUX TOPU3OHTOB, COCTAaBOM U KOJWYECTBOM B HUX OpraHu-
YecKoro BeluecTBa, GU3MYECKON TJIMHBI U IIp.

KoagpduumeHTs WLUTIOBUAIBHOCTY MUKPO3JIEMEHTOB B I€PHOBO-TION-
30JTUCTBIX TSXENOCYTJTMHUCTBIX U TJIMHUCTBIX MOYBaX WMEIOT CPABHUTENb-
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HO HU3KHE 3HAYEHUST U KOJIEONIOTCS B HEOOMbIUUX Tipenesax. [Ansa Bajo-

BIX ¢hopm oHu cocrasnsiior 1,01—1,13, a moasuxusix 0,88—1,1. Y Bano-
BOro 6opa WJUTIOBHAIbHBIN Ko3dduimeHT paseH 1,13; Menu, kobaibra 1
uunka — 1,06; mapraHua — 1,05; monubaeHa — 1,01. Ilo BeauyuHam

JaHHOTO K03¢ulMeHTa BaloBble (POPMBI MUKPO3JIEMEHTOB MOXHO pacrio-
JIOXUTH B criemytolinii yowsiatowuit psia: B > Cu = Co = Zn > Mn > Mo,
KOTOPBIif TIO3BOJISIET CYAUTh O CPAaBHUTEJIbHOIW AKTUBHOCTH BBIHOCA OT-
JIEJTbHBIX 3JIEMEHTOB M3 FYMYCOBOTO FOPU3OHTA.

KoadpuimeHTsl MIUTIOBUAIBHOCTH TMOABIKHBIX (POPM MHUKPOJIEMEH-
TOB UMeIOT Oojiee HU3KUE 3HAYEHHUS, YeM BaloBbIX. OHU U3MEHSIOTCS B
nipeaenax ot 0,88 y MmonubaeHa, go 1,1 y Mmeau. YObIBaloUIMit psit IO BETU-
YHHAM JaHHOTO Ko3(hduLMeHTa y TMOABUXHBIX HPOPM MHUKPO3JIEMEHTOB
oynet uMeTh creayouwuii Bua: Cu = Mn > Zn > B > Co > Mo.

Huskue 3HayeHUs K03(GPULIHEHTOB WUTIOBUAILHOCTH KaK BaJloOBOTO
colepXaHusl, TaK U KOJMYECTBa TOABMXHbBIX (POPM MUKPO3JIEMEHTOB MpPU
SIPKO BBIPaXE€HHOM WJUTIOBUAJIBHOM TMMPOLIECCE U CPAaBHUTEILHO BbICOKOM
HX COJiEpXaHUU KaK B WUTIOBHAJILHOM, TaK U B TYMyCOBOM rOpU30HTe CBU-
JIETENILCTBYIOT O BBICOKOI CTENMEHM aKKyMYJSILIMM 3JIEMEHTOB B BEpXHEH
YacTH Tpopuist TSIXKETOCYTJIMHUCTBIX U TIMHUCTHIX MOYB, YTO SIBJISIETCS
OIHO¥ U3 TJIaBHBIX cieHUbUYECKHUX 0COOEHHOCTEH MPOGWIBLHOrO pactipe-
JeJIEHUsT MUKPO3JIEMEHTOB B JIAHHBIX TOYBAaX.

CpaBHeHMe BeIMYUH K03GHDULIMEHTOB WUTIOBUATLHOCTH MUKPO3JIEMEH-
TOB B JAEPHOBO-TIOA30JMCTBIX MOYBAX TTOKA3bIBAET, YTO C YBEJIUUYEHUEM
conepXaHus (QU3NYECKOM T[TUHBI 3HAYeHUsT KO3(DGUIIMEHTOB YOLIBAIOT,
YTO CBsI3aHO C 0oJiee BBLICOKOI OMOTEHHOM aKKyMyJsiliMed 3JEMEHTOB B
TYMYCOBOM TOPU30HTE TSDKEJBIX [TOYB MO CPABHEHHUIO C JIETKUMH, a TaKKe
6osiee CUILHBIM MX 3aKPEIUVIEHHMEM M MeHEe MHTEHCHUBHBIM BbIIIEIAYyUBa-
HHUEM.

O BbICOKOI OMOTeHHOW aKKyMYJSILIMUM MUKPOIJIEMEHTOB B TAXENOCYT-
JIMHUCTHIX Y TJIMHUCTBIX TIOYBAX CBHAETENLCTBYIOT TAKXKe BEJIMYMHBI KO3(D-
(bUILMEHTOB GUOTEHHOM aKKyMYAsiLiMK. YPOBEHb OMOT€HHON aKKyMYJIsSILIUU
JUISL OTHENBHBIX MHUKPO3JIEMEHTOB HEONUWHAKOBBLIA U 3aBUCUT OT CBOMCTB
JAHHBIX 3JIEMEHTOB, a TAKX€ OT XapaKTepa Mo4YBOOOpa3ylollei Mopoasl U
KOHIIEHTpAllMi B HEH MMKPO3JIEMEHTOB.

OO1eit 3aKOHOMEPHOCTBIO VISl IePHOBO-IMTOA30MUCTHIX MMOYB SIBASETCS
6onee HU3KUE BEJUYMHB K03(hdULMEHTOB GHONIOrHYECKOTO HaKOTUIEHHUS
MHUKPO3JIEMEHTOB B IyMYCOBOM TOpPU30HTE MOYB, CHOPMUPOBABIUUXCS Ha
6oJiee TSXKENBIX MOPOJAAX, MO0 CPABHEHUIO C JIETKUMU, YTO CBSI3aHO c Gosee
BbICOKOI KOHUEHTpaUMeHd 37I€MEHTOB B MOYBOOOPA3yIOLIMX TAXKEABIX IMO-
popax.

Bricokasi cIlToCOOHOCTH K OMOT€HHOU aKKyMYJISILMU B TyMYCOBOM FOpH-
30HTE TSKEJIOCYTTMHUCTBIX M INIMHUCTBIX TTOYB XapaKTepHa Ast Meau, 6opa,
BJIOBOTO0 LIMHKA W TOJABIDKHOTO MapraHua. Ciabo akKyMyaupyloTcs Mo-
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aubeH, BAIOBON MapraHell ¥ MOABUXHBIA LIMHK. B 11e710M 1o crocobHoc-
TH K OMOTEHHON aKKYMYJSILUK BaloBble (POPMBI MUKPO3JIEMEHTOB 00Opa-
3ytot yobiBatouuit psa: Cu > B > Zn > Co > Mn > Mo, a noaBuXHbie —
Co>Mn>B> Mo >Co > Zn.

CpaBHeHHe BeIUYUH KO3(DGULUUEHTOB OUONIOTHYECKOTO HAKOIUIEHUS
MHUKPO3JIEMEHTOB B TYMYCOBOM TOPU30HTE JIEPHOBO-ITOA3OIUCTHIX ITOYB,
copMHpOBaBIIUXCS Ha Pa3IMYHBIX TOYBOOOPA3YIOLIMX TOPOAAX, MO3BO-
JIWJIO BBIAETUTbL HEKOTOPBIE UX crielinduyeckue ocobeHHocTd. K HUM oT-
HOCHUTCSl pasjiMyHasl CTeNeHb aKKyMYJISILIMK B TYMYCOBOM TOPHU30HTE KakK
BaJIOBbIX, TAK W MOABUXHBIX (POpM MHUKPO3IJIEMEHTOB, MPUYEM B TIXKe-
JIBIX TIOYBax OHa 0oJiee HHTEHCUBHA TIO CPABHEHUIO C JIETKUMU [MOYBAMM.
BTopoit oTnuunTeNbHO 0COGEHHOCTBIO AEPHOBO-IOA30JUCTBIX TAXKEJIbIX
NOYB sIBJisSieTCSl DOJiee BHICOKOE 3ajlleraHWe WJUTIOBUAIBHOTO TOPU30HTa B
MOYBEHHOM Npo@uie (KaKk NMpaBUIO, HENMOCPEACTBEHHO IMOA TyMycO-aK-
KYMYJIITUBHBIM TOPU30HTOM) U 3HAUYUTEJIbHAsg KOHLEHTPALMsi B HEM MUK-
poanemeHTOB. [T03TOMY B 3TUX IMOYBaX BEpXHss 4acTb Nnpoduns Gonee
6orara MUKpoO3JieMeHTaMH, YeM B Jierkux mousax. CpaBHUTENBHO BBICO-
KOe colepXaHHe Tymyca U (U3NYECKOi TJUHBI B J€PHOBO-ITOI30JIUCTHIX
TSKENOCYIIMHUCTBIX U TJMHUCTBIX TIOUBaX YCWJIMBAET Mpoliecc 3aKpell-
JIEHUsT MUKPO3JIEMEHTOB B T'YMYCOBOM TOPH3OHTE.

JepHoBbie rjieeBbie ¥ raeeBaTbie MouBbl. OcOOEHHOCTH YcioBHUit dop-
MUPOBAHUS U Pa3BUTHUSI JEPHOBBIX IMOYB, CBS3aHHBIX C YYaCTHUEM, TJaB-
HbIM 00pa3oM, IBYX IMpPOIECCOB — AEPHOBOTO, MPUBOASUIEro K HaKOIUIE-
HUIO B BepXHE 4YacTh Npodwis 3HAYUTEILHOTO KOJIMYECTBA OpraHUYec-
KUX BELIECTB BCJIENCTBHE OYPHOTO pOCTa TPaBSHUCTON pacTUTENbHOCTH, U
MO130J71000pa30BaTe/IbHOTO, BEAYIIETO K 3HEPTUYHOI MHUHEpAIU3aLUU Ty-
MyCa ¥ MHTEHCUBHON MUTpAlIM OPTraHWYECKUX W MUHEPAIbHBIX BEIECTB
o npoduIo, ONpenensior crelndruKy MUKpPO3JIEMEHTHOTO COCTaBa 3TUX
noyB (Tabn. 42).

XapakTepHbIM JJIsT Tpoduieil I1epHOBLIX TTOYB SIBJISIETCSI KOHLIEHTPa-
ST KaK BaJIOBOTO CONEPXaHHUs, TaK U IMOABUXHBIX (OpPM MUKpO3Je-
MEHTOB B TYMYCOBOM TOPU30HTE, YTO CBSI3AHO C SIPKO BBIPaXEHHBIM
JEPHOBBIM MpOLiECCOM, MPUBOASIIUM K OOPa30BAHUIO MOIIHOTO TyMmy-
COBOro ropu3oHTa. [1o abCONOTHOMY COIEpXaHUI0 MUKPO3JIEMEHTOB B
TYMYCOBOM TOPH30OHTE JEPHOBBIE TMOYBBI OJIM3KH K IEPHOBO-ITOA30IHUC-
THIM IIOYBaM TSHKEJIOTO TPAHYJOMETPUYECKOTO COCTaBa U OTINYAIOTCSA
OT MOCJEAHUX OoJiee BBICOKHM KOJIMYECTBOM BajIOBOTO MOJUOAEHA U
MOJBUXHOTO 1IMHKA, YTO CBSI3aHO C AeWCTBMEM KapOOHATOB Ha TOA-
BUXXHOCTB JAHHBIX 3JIEMEHTOB.

BTopoit xapakTepHoit 0COGEHHOCTbIO MPOPHUILHOTO pacrpelesieHus
MHUKpPO3/IEMEHTOB B IEPHOBBIX MTOYBAX SIBJISIETCS BBIHOC 3JIEMEHTOB U3 BEp-
XHETo, TYMyCOBOTO TOPW30HTa B WJUTIOBUAJIbHBINA, KOTOpBIA, KaK IMpaBu-
JIO, HaxoauTcst B BepXHell 4yactu MpoduJisi, HEMOCPEACTBEHHO TION TyMYy-

116



0r'0 76°0 050°0 61¢ 1L°0 9¢‘0 “growL
'6¢ 0‘s 0s‘0 S67 L0l S0l “1red 0z1-16 O
0L'0 150 0¥0°0 9.9 81 o “arou
$'LT 1T 00'1 1.2 '8 9‘9 “Ired 16-6L ‘Od
96°0 98°0 LY0°0 112 I'6 £5°0 “gron
6'C¢ 6'v 4 LOV 9'6 £6 “Ired 6L-1v ‘d
91 ¥6°0 6¥0°0 L01 8‘S 8L°0 “grou
6'Cs 1'6 ¥l 18% 61 91 Ired 1-8C ‘dV
€1 9.0 0500 9c8 Sy 99°0 "arou
L' I'9 €1 8l¢ £yl €Tl “Ired 87-0 ‘UY

Zy vhnvgo]

67=U ‘M/IN ‘9ghOl HOEIDII HodoHdIT drndodu 4 doLHINIreodNHW InHEXIT0))

117



COBBIM ropu3oHTOM. ITomoGHasi 3aKOHOMEPHOCTh TPOCJIEXUBAETCS B AEP-
HOBO-IIOA30JUCTBIX MOYBaX, OAHAKO B JEPHOBBIX MOYBAX WUIIOBUAIbHbLIE
MpoLIECChl BBIPaXeHBI OoJiee sIPKo.

Crieunduryeckoil 3aKOHOMEPHOCTBIO ABJISAETCS TaKXe YMEHBLIECHUE CO-
JEpKaHUST TIONBUXHBIX (HOPM OOJBIIMHCTBA MUKPO3JIEMEHTOB U YBeIUYe-
HHME UX BAJIOBOTO KOJMYECTBA B HIDKHEN YaCTH MpodwWisi, YTO ONpeAesseT-
csl CWILHBIM BIIMSTHUEM KapOOHATOB Ha TMOABWXXHOCTD 3JIEMEHTOB, a TaKXe
YTSKEJIEHUEM TPaHYJIOMETPUYECKOTO COCTaBa HWDXKHUX TOPU3OHTOB.

PacnipeaeneHe MUKpO3JIEMEHTOB MO MPOMUIIO IEPHOBBIX TIOYB KOP-
penupyeT ¢ U3MEHEHUEM CoAepXaHUs rymyca, docpopa U Kanus, Be-
JIMYUHON TMAPOJUTHUYECKOU KUCIOTHOCTH U CYMMOI TOTIOLIEHHBIX OC-
HoBaHUH. OOpaTHast 3aBUCUMOCTD MPOSIBJISIETCS MEXIYy U3MEHEHUEM CO-
EepXaHUsT MUKPOIJEMEHTOB B OTIEJSbHBIX F€HETUYECKUX TOPU3OHTAX U
BEJIMYUHONH OOMEHHOM KHUCJIOTHOCTH, a TAKX€ CTENMEHbIO HACBIIIIEHHOC-
THU MTOYB OCHOBaHUsAMU. [Tog06Hass 3aKOHOMEPHOCTb KPUBBIX U3MEHEHUS
cofiepXaHUs MUKPO3JIEMEHTOB U OCHOBHBIX arpOXMMHYECKHUX IOKa3aTe-
Jiell oTMevYasiaCb U B JI€PHOBO-TTON30JIUCTBIX TSXEIOCYTJTUHUCTBIX TMO-
YyBax.

Kak mo comepxaHWI0 BaJOBbIX U MOABMXHBIX (POPM MUKPOIIEMEH-
TOB, TaK U MO0 3aKOHOMEPHOCTSIM UX paclpefe/ieHUs1 Mo NMpodwiio aep-
HOBbBIE TMOYBHI MPUOTUXAIOTCA K JAEPHOBO-TOA3OJAUCTBIM TIXEIOCYIIH-
HUCTBIM. OiHako npupoaa ¢GpopMHUpoBaHUS MPOGWILHOTO MUKPOIJIEMEH -
THOTO COCTaBa paccMaTpUBaeMbIX MOYB pa3Hasi. B nepHOBO-MOA30UCTOM
MoYBe MUKPOIJIEMEHTHBINH cocTaB npodwis dopMupyercss 1oa BIUSHU-
€M B OCHOBHOM JIBYX ITPOLIECCOB — JIEPHOBOTO W TIOA30JUCTOrO, NMpUyYeM
CTENeHb BHIPAXXEHHOCTU TOTO WJIM WHOTO Tpollecca OINpeaessicT YPOBEHb
HAKOTUTEHUSI WX BLIHOCA MUKPO3JIEMEHTOB U3 OTHAENbHBIX T€HETUUECKHX
TOPU30HTOB.

B nepHOBBIX MOYBax AOMUHHUpYIOllIEE BIUSTHUE HA CONEpXaHUE U pac-
npeneyeHue MUKpPO3JIEMEHTOB MO TPO(UII0 OKa3biBaeT JEPHOBLIN Mpo-
LecC, MPUBOJSAIIMI K KOHLUEHTPALUUU JIEMEHTOB B T'yMyCOBO-aKKyMYyJIsi-
TUBHOM ropu30HTe. JlaHHBI! MPOLIECC YCUIUBAETCS MOA BIUSIHUEM TyCTOM
TPaBSTHUCTOH PACTUTEIBHOCTH M MOIHOM JEPHUHBI.

Ha comepxaHue W pacripefiejieHUe MHUKPO3JIEMEHTOB B Tipocdwiie aep-
HOBOI MOYBBI OKA3bIBAET BIIUSIHUE BOJHBII PEXUM U KapOOHATHOCTh. ITH
MPOLIECCHI HAXOMAT CBOE TIPOSIBJIEHUWE B YCWJIEHHHM MUTpAlU¥ MHUKpPO3JJIe-
MEHTOB 10 TMOYBEHHOMY MPOGUII0 U B NMPEUMYIIECTBEHHON KOHLEHTpa-
LIMM 3JIEMEHTOB B BEPXHEW €ro YacTH.

JlepHoBbIE MOYBHI OTIMYAIOTCS OT JIEPHOBO-TIOA30JUCTLIX MO 3aracam
MHUKpPO3JieMeHTOB B npoduie. 1o cpaBHEHUIO CO CpeaHEB3BEHICHHBIMU
BeJIMUMHAMU WX 3amacoB B Toiile (120 cM) mepHOBO-NOA30JUCTBIX TMOYB,
JIEpHOBBIE MOYBBLI comepXar B 1,5 paza Oonblile MapraHila, BaJloBOTO MoO-
JbaeHa, nmoABUXHBIX ¢opM Oopa M LMHKA, a TaKXKE OTIUYAIOTCS Doiee
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HU3KHUM 3aracoM obLIero KobanbTa, IMHKA U MOABMXHOrO MonuoaeHa. IMo
3amacaM MeJy, BaJioBOro Oopa M TOABMXHOro Kobajibra paccMaTpHBae-
Mble MOYBBI CXOIHBI.

OnHako Mo CpaBHEHWIO C AEPHOBO-TIOA30TUCTBIMUA TMOYBAMU TSIXKEJIOTO
TpaHyJIOMETPHYECKOTO COCTaBa ACPHOBBIE MOYBHI OTIMYAIOTCS Gosiee HU3-
KMMHU WIH CpaBHUMBIMM BeJIMYMHAMHU 3ariaca Kaxk BaJIOBOTO CONEPXaHHS,
TaK ¥ KOJMUYECTBAa MOABMXHBIX (GOPM MUKPOIIIEMEHTOB.

IMonoOHble 3aKOHOMEPHOCTH B KOJIMYECTBE U PACHpPENCIEHUH MUKPO-
3JIEMEHTOB B JAHHBIX [I0YBAaX CBA3aHbI, C OJHOI CTOPOHBI, C Pa3HBIM KO-
JIM4ecTBOM (U3MUYECKON TIMHBI U TyMyca, a TakXe OOBEeMHOI Macchl OT-
IEJIBHBIX TeHETUYECKHUX TOPU3OHTOB, C IPYTroii — OCOOEHHOCTSIMU CBOWCTB
pa3HbIX XHUMMYECKUX 3JEMEHTOB, X TOABUXHOCTBIO U MHUTPALlMOHHOMN
CMOCOOHOCTBIO B 3aBUCHMOCTH OT crieHU(UKHU NMOYBEHHBIX YCIIOBHIA.

Crneunduueckoit 0coGEHHOCTbIO TIEPHOBBIX OYB SIBJISIETCS Gojee BbI-
COKO€ TIPOLIEHTHOE COIEpXaHWe MUKPOIJIEMEHTOB B TYMYCOBOM U TOAMa-
XOTHOM (WUTIOBUAIHLHOM) TOPU3OHTAX, a TaKXe B MOYBOOOpasyromiei mno-
poAie OT oblIero ux 3amaca B npoduie, Mo CPaBHEHUIO C JEPHOBO-TIOA30-
JIMCTBIMM TIOYBaMu. Tak, B TyMyCOBOM TOPU3OHTE JaHHBIX MTOYB COMEPXUT-
cs ot 20 1o 35%, a B wutioBHaIbHOM — OT 10 10 20% oT 06Iiero 3amaca
MHUKDPO3JIEMEHTOB B NIpoduie, T. €. B BEpXHUX €r0 TOPU30HTAX CKOHUEHTPU-
poBaHo oT 30 10 50% MHWKpO3JIEMEHTOB.

O 3HauuTtenpHOi nuddepeHunauun npocduieil AepHOBBIX MOYB,
chopMUPOBaABLIMXCS Ha pa3HBIX MTOYBOOOPA3yIOUIUX NTOPOAAaX, CBUAETEINb-
CTBYIOT BEJIUYHUHBI U 3aKOHOMEPHOCTH BEPTUKAILHOIO pacrpeleieHUs
k03 GULMEHTOB HaKOIUIEHHWS. CpaBHUTENBHO BBLICOKME 3HAYEHUS 3THUX
K03 DULIMEHTOB XapakTepHbI Juisi npoduiieit mous, chopMupoBaBIIUX-
Csl HAa MOPEHHBIX KapOOHATHBIX U BOJHO-JE€AHUKOBBIX CYTJIMHKAX, 3HaYU-
TEJIBHO HUXE — Ha 03EPHO-JICAHUKOBBIX O€3BATYHHBIX TJIMHAX.

ITo cpaBHEHHIO CO CPETHUMU BeIMYUHAMU KO3Gh(DULHUEHTOB MOYBEH-
HoM nuddepeHIMalMK BaTOBBIX U MMOABVXKHBEIX (OPM MUKPOIJIEMEHTOB B
JIEPHOBO-TIOI30JTUCTHIX TIOYBAX B JEPHOBBIX OHU HUXE ]ISl GONBIIMHCTBA
3JIEMEHTOB, YTO CBUAETEJLCTBYET O 00JIee MHTEHCUBHBIX MPOLIECCAX MUT-
pauM# ¥ TniepeTpaHchopMalMM 3JEMEHTOB B INOCHeIHUX. XapaKTep Ha-
KOTUIEHUS TOABMXHBIX ()OPM MHUKPO3JEMEHTOB B IE€HETHUECKUX TOPU-
30HTax JEPHOBBIX U NE€PHOBO-MOA30JUCTHIX MTOYB UMEET CXOMHBIE YEPTHI,
XapaKTepU3YIOLIHECs] OTHOCUTENbHO BBICOKOW KOHHLEHTpaluuei Memd u
MapraHiia U HU3KOi — MoJubieHa ¥ LIMHKA. B 1enoM moaBuxHble HGOpMbI
MUKPO3JIEMEHTOB MO CIMOCOOHOCTH K HAKOIUIEHUIO B TEHETHYECKHUX TO-
PU30HTaX JEPHOBBIX TOYB MOXHO PACMOJIOXWUTH B CIEAyIOLIii yOBIBaIO-
it paa: Cu > Mn > B > Co > Mo > Zn.

Momo6Hast 3aKOHOMEPHOCTh HApYLIAETCsl B paclipefesieHuu BaJIOBOTO
COJIEPXXaHUS MUKPOSJIEMEHTOB. B OTIIMUMU OT IEPHOBO-NOA30JUCTHIX
MMOYB, KOTOPHIM XapaKTepHO 60Jjiee BHICOKOE HAKOIJIEHWE BaJlOBOTO KO-
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6anbra, OOpa U HU3KOE — MEAHW, MapraHila, MOJUOAEHA, B JIEPHOBBIX
MoYyBax MMEET MECTO OoJibllasi aKKyMYJSILIMSL Meau, MapraHiua u 6opa,
YTO cBsI3aHO ¢ OoJsiee BLICOKOH OUOJOTHUECKO aKTUBHOCTHIO JAHHbBIX
MOYB.

CxoJiHble 4epThl HabIIOAAIOTCA U B 3aKOHOMEPHOCTSIX pacrpeneieHus
MHUKPO3JIEMEHTOB MO MPOMWII0 JEPHOBBLIX U JE€PHOBO-MOA3OJIUCTBIX TS-
KeNOCYTIMHUCTBIX MOYB. MakcUMyM HaKOIUIEHUS 3JIEMEHTOB XapaKTepeH
JUIS WUTIOBUAIBHOTO U TYMYCOBOTO ropu3oHTa. OQHaKO B IEPHOBBLIX IJie-
€BbIX MOYBaXx MMEET MECTO 3HAYUTENIbHOE OGeAHEHUE MUKPO3JIEMEHTa-
MU HUXHEH yacTu npoduiisi, YTO CBSI3aHO C aKTUBHBLIM JIeHCTBUEM Kap-
OGOHATOB Ha MOABMXHOCTbH JIEMEHTOB, a TaKXe MOBLIIIEHHOW MUTpALIU-
OHHOWM CMOCOGHOCTBIO psila JIEMEHTOB B JAaHHBIX MOYBaX.

Kak B NepHOBO-MOA30JUCTHIX, TAK U B IEPHOBBIX TJIeeBaThIX MOYBAX
OTHOLIEHHE KO3(p(PUIMEHTOB HAKOIUIEHUS MUKPOIJEMEHTOB B WJLITIO-
BHAJIBHOM TOPU30HTE K BEJIMYMHAM CpelHEero 3HauyeHUs KoadpuumeH-
TOB MouBeHHON auddepeHIMaUN B Npodusie GoNble €IUHUIBI, YTO
CBUIETENBLCTBYET O 00Jie€ MHTEHCUBHO MIYIIUX WJITIOBUATBHBIX MpoLIieccax
[0 CPABHEHHUIO C HAKOTUJIEHUEM MUKPO3JIEMEHTOB B mpoduiie. OaHako B
OTJINYHME OT JAEPHOBO-NMOA30JUCTHIX MOYB B JEPHOBLIX MOYBAX BLIHOC Ba-
J10BbIX (POPM MHUKPOIJIEMEHTOB B WITIOBUAILHBIN TOPU3OHT GoJiee 3HEp-
TMYEH, YeM MOJABUXHBIX, YTO, HECOMHEHHO, CBSI3aHO C GoJiee CHJIb-
HbIM 3aKPEIUIEHUEM MOCIEAHNUX B TYMYCOBO-aKKYMYJISTUBHOM TOPU30HTE.

06 WHTEHCUBHO MAYIMX WITIOBUATLHLIX TPOLIECCAX B JEPHOBLIX MO-
YBax CBUIETENbCTBYIOT U 3HAYEHUS KO3GPUIIMEHTOB WLTIOBUATbHOCTH.
Jnst BanoBbix GOpM MUKPO3IJIEMEHTOB OHU M3MeHstoTca ot 1,04 no 1,51,
a 3JIEMEHTHI [0 BEJWYUHAM JAHHBIX KO3(POUIHMEHTOB MOXHO pacIioio-
XUTb B yobiBatoweM psiay: Mn > Co > B > Zn > Mo > Cu, KoTOpblit BO
MHOTOM CXOJEH C aHAJIOTWYHBLIM PSIOM JUIST JI€PHOBO-TTOA30JIUCTBIX TTOYB.
Otnnuue 3aKimoyaercss B 060Jiee MHTEHCUBHOM BBLIMBIBAHMM U3 TYMYCOBOTO
TOPU30HTa JIEPHOBBLIX [MOYB BAJIOBOTO MapraHua ¥ KobajibTa.

3HayeHUs K03DGUIHEHTOB WUTIOBUATBLHOCTH IS MOABUXHBIX opMm
MHUKPO3JEMEHTOB B pacCMaTpPUBaeMbIX MOYBax uaMeHsietcs ot 0,98 mo
1,3 ,u yObIBAIOLIHUIT SN AIEMEHTOB UMEET cleayloluit sua: Mn > Cu >
Co > Zn > B > Mo. JlaHHBIif psilt 1O PacrofioXeHUIO JIEMEHTOB GJIM30K
K aHAJIOTUYHOMY psily, XapaKTepHOMY ISl AEPHOBO-ITOA30JIUCTHIX MMOYB.

KonnyectBeHHast cTOpOHAa GHOTEHHON aKKyMYJSILIMU MUKPO3JIEMEHTOB
B TYMYCOBO-aKKyMYJISSTUBHOM TOPU30HTE AEPHOBBIX MOYB OTpaXeHa B Be-
JIMYUHAX Ko3()PULIMEHTOB OUONIOrHYECKOro HakoruieHusl. bosee Bbicokue
3HaYeHUs K03pDULIMEHTOB GUOTEHHOH aKKYMYJISILIMM OTMEUYEHBI B TTIOYBax,
copMHUpOBaBLIMXCA HAa KapOOHATHBIX U BOMHO-JIEAHUKOBBIX CYTJIMHKAX,
MpUYeM OHU Oosiee 3HAYUTENIbHBI UIS MOABMXHBIX (OpM MHUKpO3TEMEH-
TOB, MO CPAaBHEHUIO C BaloBbIM. CPaBHUTEIHLHO BBHICOKWE BEJTHUYHUHBI KO-
3(pdULIMEHTOB OHONOTMYECKOT0 HAKOIIEHUsST MHUKPOIJIEMEHTOB B JIEPHO-
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BBIX OYBaX, MO CPAaBHEHWIO C AEPHOBO-TIOA30JUCTBIMU, CBUAETENLCTBY-
10T 00 UX 3HAYUTENbHON aKKyMYJSILMU B TYMYCOBOM TOPU3OHTE, YTO CBSI-
3aHO 3/1€Ch C MOBBILIEHHBIM COJiepXXaHWEM OPTaHUYECKOTO BelleCTBa U 3aK-
perviecHueM UM XMMHUYECKUX 3JIEMEHTOB.

1o UHTEHCUBHOCTU OMOTEHHONH aKKYMYJISIUUKW B TYMYCOBOM TOPU3OHTE
JIepHOBBIX TIOYB BasioBble (POPMBI MUKDPOIJIEMEHTOB 00pa3yloT YOLIBAIOLU I
psin: B > Cu > Zn > Mn > Mo > Co U XapaKTepHU3ylOTCsl BbICOKOI aKKyMy-
JAUMER MEOM U HU3KOM — KOOasibTa. YObIBAIOUIUIA Psi. GUOIOTHUECKOTO
HaAKOTUIEHUS] MOABUXHBIX HOPM MUKpO3jieMeHTOB uMeeT Bua: Cu > Mn >
B > Mo = Co > Zn ¥ BO MHOIOM CXOJeH C aHaJOTMYHBIM pSAOM st
JIEpHOBO-MOA30MUCTBIX TTOYB, YTO CBUAETENLCTBYET 00 UAECHTUYHOCTH TTPO-
11eCCOB OMOTEHHOro 3aKperUieHUs! MUKDPO3JIEMEHTOB B FYMYCOBO-aKKyMYy-
JNSITUBHOM TOPHU3OHTE pa3HbIX TUIIOB MOYB.

B comepxXaHUM U pacnipeieJIeHUM MHUKpPO3JIEMEHTOB O MpoduiIio aep-
HOBBIX U 1€PHOBO-TIOJA30JIUCTBIX MOYB, OCOOEHHO TAXKEJIOTO IpaHyJIOMET-
PUYECKOr0o COCTaBa, HaOJIOAAaeTCss 3HAYUTEJIbHOE CXOJICTBO, BhIpaxarollle-
ecsl B UX HaKOIUIECHMM B BepXHel 4YacTH Mpoduisi, MpeuMyIlIeCTBEHHO B
TYMYCOBOM U WUTIOBUAJILHOM Fopu3oHTe. OHAaKO NMOBBIIIEHHAs! TYMYCHPO-
BaHHOCTb, OJIM3Kast K HeHTPaIbHON peaklusi CPeAbl BO BCEM IMOYBEHHOM
npodusie, 0coOeHHOCTH BOAHO-BO3MYIIHOTO peXVMa W JApyrHe CBOMCTBa
OKa3bIBalOT HEIMOCPEJCTBEHHOE BO3AEHCTBHE Ha WHTEHCHBHOCTb OUOTEH-
HON aKKyMyJsIUMM Y Ha pacrnpeiefieHUe MUKPOIJEMEHTOB B LIEJIOM IO
npodunio. B 3TUX nmousax xopollio BelpaxeHa AuddepeHUMaLs TPpobust
M0 MHKPO3JIEMEHTHOMY COCTaBYy.

AnmosuaibHbie MouBbl. M3yyeHHWIo cogepXaHuUs W pacripene/ieHUss MUK-
PO3JIEMEHTOB B MONMEHHBIX AJUTIOBUAJIBHBIX MOYBAX IMOCBSILIEHBI PabOTHI
MHorux uccienosateneir (Jyoukosckuit I'. I1., Anuceesny M. K., 1976;
Jlykawes K. U., Ieryxosa H. K., 1970; do6posonsckuii B. I'., JleBun ®.
HU., 1981; Bepuruna K. B., Kopabnesa JI. U., 1974).

OnHako y paslMyYyHBIX aBTOPOB HET €IWHOTO MHEHUSI O 3aKOHOMeEp-
HOCTSIX pacripefie/ieHUss MUKPO3JIEMEHTOB 1O TPOGUII0 aJTIOBUANIbHBIX
noyB. Hekotopsie uccnenosarenu (Usanos I'. T. u ap., 1973; Anuceesnuu
M. K. u gp., 1981, 1984) oTtMeuaroT HakoIJiecHUe MapraHUua, Meau H
UMHKA B BEPXHUX FOpPU3OHTaX aJUTIOBHaNIbHBIX MoyYB. Ha akkymynasuuio
60pa B neperHoMHOM ToOpHU30HTE YKa3aHo B pa6ote CupHoBckoro JI. 4.
(1973). O6 oTcyTCTBUM WIM CTabO BbIpaXeHHOU GUOTeHHOW aKKyMyJisi-
UMM UMHKA U MoJubaeHa cBUAeTENbCTBYIOT paGotsl Koctukosa JI. H.
(1975), UnwuHa B. B. (1982). Ceupnosckwuii J1. 5. (1973), Anuceesuu M. K.
u ap. (1984) HaGmogann HeKOTOpOE yBeJIHMYEHHWE coAepXaHUsi Gopa C
rayOuHOI B IaHHBIX MMOYBaXx.

B uccnenosanusix Kocrukosa 1. H. (1970) ycraHoB/IeHO, YTO coepXa-
HUE LIMHKA B MOMEHHBIX MMOYBaxX OJM3KO K KOJIMYECTBY €ro B MOYBOOOpa-
3ylouied Mopoae ¥ yMeHbLIAeTCsl CBepXy BHU3 MO NMpoduiio.
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IMonyyeHHBIE HAMU JAHHBIE O CONEPXAaHUM U paclipefaeeHU MUKpO-
371eMeHTOB Ha TipuMepe 30 MOYBEHHBIX Pa3pe30B ALTIOBHAIBHO-TYTOBBIX
MOYB B O0OOIIEHHOM BUAE TNpeACTaBleHbl B Tabulie 43.

XapakTepHO# 0COGEHHOCTHIO MUKDPOJJIEMEHTHOTO COCTaBa Mpoduieit
aJUNOBUANIBHBIX TIOYB SIBJISIETCSI CPAaBHHUTEIbHO BbICOKOE COIEpXaHHE Kak
BaJIOBOTO KOJIMYECTBA, TaK U MOABUXHBIX (POPM MHKDPOITIEMEHTOB B BEp-
XHEM, TYMYCOBOM TOPM30HTE, YTO CBSI3aHO C UMX OMOTEHHON aKKyMyJisi-
uueir. OgHako npupona (GOpMUPOBAHUSI COCTaBa, B TOM YKCJiE U MUKPO-
3JIEMEHTHOTO, 3TUX TOYB MMeeT CBoM ocobeHHOcTU. locTymuienue 3ie-
MEHTOB M3 MOYBEHHO-TPYHTOBBIX BOA HapyllaeT YHUCTO OUOreHHOe pac-
MpefeieHhe MUKPOIJIEeMEHTOB. B 3aBUCHMOCTH OT CTeTeHH TMAPOTeHHOMH
aKKyMYJISILIMM U YPOBHsSI TPYHTOBHIX BOJI BO3MOXEH CaMbiif pa3HooOpa3-
HBbI XapakTep pacrpejefieHdss MUKDO3JIEMEHTOB: COBMaJeHUe OHOreH-
HOTO W THAPOTEHHOTO pacrpenejieHus, TipeobiagaHue TOW WM ApPYroi
¢OopMBI aKKYMYJISITHMMA Ha pa3HbIX TIyOMHaX B MoyBe. B ropu3oHTax ucmna-
peHUsl KalWUISIPHBIX TOKOB OT TPYHTOBBIX BOJ IPOUCXOMUT BHIMAJEHHUE
MUKDPO3JIEMEHTOB U UX HaKOILIEHHE.

C npyroit cTOpOHBI, HECMOTPSI Ha CJIOUCTOE CTpoeHue Tpoduiis aj-
JIIOBUAJILHBIX TIOYB, B HUX HabiomaeTcsi oOlilasi 3aKOHOMEPHOCTb B pac-
TIpefie/ieHUd MUKPO3JIEMEHTOB, BbIpaXalollasicss B YMeHBIIEHUU HUX KO-
JINYeCTBa CBEPXY BHU3 C IBYMS MAaKCUMyMaMHU — B T'YMYCOBO-aKKyMYJIsi-
TUBHOM W WUTIOBUAJIBHOM TOPU3OHTaX. 3ech UMeeT MECTO BIUSIHUE Wi-
JIIOBUAJILHOTO TIpollecca, YCWIMBAIOUIETOCS MPOMBIBHBIM BOIHBIM DPeXH-
MOM [TOYB.

OnHo#t U3 CylIeCTBEHHBIX OCOOEHHOCTEN paclpeaeneHusi MUKPO3Jie-
MEHTOB TI0 TPOWII0 pacCMaTPUBAEMbIX TOYB SIBISIETCS CPaBHUTEJILHO
BBICOKAsl KOHUEHTPALHA OOJBIIMHCTBA BAJIOBLIX U TTOJBHXHBIX (hopM 3Te-
MEHTOB B TIOTpeGEHHOM Topde, YTO CBsI3aHO C BHIMBIBAHHEM MX U3 Bep-
XHHUX TOPU3OHTOB NMPOPWIs, TOMOJIHUTEILHBIM MOCTYIUIEHUEM C TTOYBEH-
HO-TPYHTOBBIMM BOJaMU M BBICOKMM COJIEPXaHMEM OPraHWYEeCKOro Be-
LLIECTBA, YYACTBYIONIETO B 3aKpETJIEHUH JIEMEHTOB.

AJLTIOBUAIbHBIE TIOYBBI OTJIMYAIOTCS OT JEPHOBBIX M AEPHOBO-TOA30-
JIUCTBIX GoJiee BBICOKMM CoepPXaHHEM MHKpPO3JeMEeHTOB B mpoduie, u
0COGEHHO B TyMYCOBOM TOPH30HTE, YTO TAKXKE€ CBSI3aHO CO crieuudpuyec-
KUMHU YCJIOBUSIMH UX (PopMUpOBaHHS, reOMOPPOJTOTHYECKUMU OCOBEH-
HOCTSIMU, TWAPOJIOTHYECKUM PEXUMOM U JIp.

PacnipeneneHne MUKPO3JIEMEHTOB MO NMPOGUIII0 ATTIOBUAIBHO-JY-
TOBBIX TOYB KOPpEIUPYET C U3MeHeHHeM (U3MYECKOi TJIMHBI, TyMyca,
KUCJIOTHOCTBIO, CYMMO#t MOTJIOLEHHBIX OCHOBAHUIN M CTENEeHbIO HAaCbl-
LIEHHOCTH OCHOBaHUSMU. TecHast KoppeJisiuus HaboaaeTcst Takke MeX-
Ny U3MEHEeHUEM COJepXaHusl MOABUXHBIX U BAIOBLIX (POPM MHUKpPO3Jie-
MEHTOB 110 MPOdWII0 JAHHBIX MOYB. AHAJIOTUYHBIE 3aKOHOMEPHOCTH HU3-
MEeHEHUsl COAepXaHHsT MHUKDPOIJIEMEHTOB MO TNpoduIio aJTIOBHATILHO-
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JIYTOBbIX MOYB OTMeUeHbl B paborax AHTOHOBO# I'. I'. u Ap. (1972); Bamike-
Bu4 JI. ®@. (1973); Jlynunosuu U. C., lybukosckoro I'. I1. (1973); CupHoB-
ckoro J1. 4. (1973); Pouesa B. A., Mamaesoit J1. K. (1975); Anuceesuu M. K.
u np. (1981, 1984) u np.

PacyeT 3amaca MUKpO3JIEMEHTOB B NMpoduie alaioBUaANIBHON TMO-
YBbI, MPOBEACHHBIN C Y4eTOM MOIIHOCTH TeHETUYECKUX TOPU3OHTOB,
00BEMHOIT MacChl U COIEPKAHUS B HUX H3ydyaeMbIX 3JIeMEHTOB, TTOKa-
3bIBA€T, YTO KaK OTAeJibHble T€HETHUYECKHUE TOPU3OHTHI, TaK U BECH
npo¢usib 1O BaJOBBIM U MOABUXHBIM (PopMaM MUKPOIJEMEHTOB UMe-
10T Gojiee HU3KUE TOKa3aTeJid MO CPaBHEHHUIO C JEPHOBO-TOA30JIUC-
TBIMU U IEPHOBBIMU MOYBAMU. DTH pa3iM4yus MO COAEePXKaHUIO MUKDPO-
3JIEeMEHTOB COCTaBJISIIOT COOTBeTCTBeHHO 1,2—4.7 u 1,1—1,8 pa3sa.

OrnpeneneHHasi 3aKOHOMEPHOCTb HaOJII0laeTCsl B paclpee/ieHUH 3a-
NnacoB MHUKPO3JIEMEHTOB IO T€HETUYECKUM TOpU3OHTaM TIpoduis ai-
JOBUaNbHON MoYBbl. [1OHOGHO NEpHOBBIM MOYBaM B T'YMYCOBO-aKKY-
MYJISTUBHOM FOPH30HTE aJ/IIOBUAJIbHBIX MTOYB CKOHUEHTpUPOBaHO 20—
30% MUKpO3TEMEHTOB OT 0Olllero WX 3amnaca B npoduiie, a B moana-
XOTHOM TOpU30HTe — 10—20%, 4TO 3HAYMUTEJBLHO BhHILLIE MO CpaBHeE-
HUIO C J€PHOBO-TIOA30JIMCTLIMU MTOYBaMU. TakuM 0Opa3oM, Kak B Jep-
HOBBIX, TaK U B aJIJIIOBHAJILHBIX MOYBax okojo 50% 3amaca Kak BaJjio-
BBIX, TaK W MOABUXHBIX (POPM MHUKPOINEMEHTOB CKOHUIEHTPHPOBAHO B
BEpXHEW 4acTu Npodus.

B rny6okux ropuzoHTax npoduisi Mo CpaBHEHHUIO C JEPHOBBIMH H
JIepHOBO-NMOA30JUCTBIMU TIOYBAMH UMEET MecTo OoJjiee HU3KHII 3amac
MHKpo3JieMeHTOB. [IpyYnHO# MOJOOHOTO pacnpejieieHUs 3amaca MUK-
pO3JIEMEHTOB B TIpoduje alNiOBHANBLHON TOYBHI SIBJSIETCA €€ CJIOUC-
TOCTb, BBI3BaHHasl ClielM(PUYECKUMHU YCIOBUSIMU TMOYBOOOpPA3OBaHMSI.

B uesioM NMoaBHUXHOCTb MUKPO3NIEMEHTOB B OTAEJbHBIX FeHETUYEC-
KHUX TOpU30HTaxX NMpocduiisi ayIloBUANIbHBIX MOYB HECKOJBKO BBINIE, TIO
CpPaBHEHUIO C JIEpHOBO-TIOA30JMCTHIMH TTOYBAMH, YTO CBSI3aHO C OOJIb-
wei obecrneyeHHOCTbI0 X OPTaHUYECKUMU BellleCTBAMU U CNIOCOOHO-
CTbI0 MUKPO3JEMEHTOB MUTPUPOBATh 110 MOYBEHHOMY TIpodHII0 B CO-
CTaBe OpraHO-MUHEPATbHBIX KOMILIEKCOB. OHaKO, B OTIMYUE OT AEP-
HOBBIX U JEPHOBO-TOA30JUCTBIX TIOYB, MOABUXHOCTh MUKPO3IJIEMEH-
TOB IO NMpoduiIo alllOBUANBHBIX MOYB U3MEHSETCA HepaBHOMEpHO,
YTO TakKXe OOYCJOBJIEHO CJIOUCTOCTHIO NMPOodUIst JaHHBIX MOYB M 3HA-
YUTEJIbHBIM y4YacTHEM B MX (DOPMHPOBAHWU aAJUIIOBUAIBLHBIX TIpoliec-
COB.

JlaHHBIA BbIBOJ TMOATBEPXAAEeTCSI U HEPAaBHOMEPHBIM W3MeHEHHEM
K03(PHULIMEeHTOB MOYBEHHON AU depeHUHAMU MO Npoduio auiio-
BUAJIbHBIX MOYB. BeJMYMHBI X 3aBUCAT OT XapaKTepa MO4YBooOpa3yio-
LMX TTOPOJ U CoJlepXaHUsl B HUX MUKpoasieMeHTOB. Haubosnbiiive 3Ha-
YyeHUs1 Ko3¢pGUILIHEHTOB HAKOTIJIEHUsS] MUKpPO3JIEMEHTOB B TeHeTHYecC-
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KUX TOPU3O0HTAaX XapaKTePHBI JUIS aJTIOBUANbHBIX MOYB, cChOPMUPOBAB-
UIUXCST Ha CYIeCYaHbIX U CYNJIMHUCTBIX Topoaax. CpaBHUTEbHO HU3KHE
BEJIMYUHBI KO3 PULIMEHTOB HaKOIUIEHHs1 Gopa, MapraHiia, MoiubaeHa,
BJOBOH MENU U MOIBUXHOTO LIMHKA, a TAKXKe BbICOKUE — KOoOaibTa, Moa-
BUXXHOM MeIM Y BAJIOBOTO LIMHKA XapaKTePHbI [JIs] TeHETUYECKUX TOPU30H-
TOB ITOYB Ha MOrpeGeHHOM Topde, YTO CBSA3aHO C OCOOGEHHOCTIMU TOpdsi-
HOM 3aJIeXXM U CBOWCTBOM OTAEJbHBIX MUKPOSJIEMEHTOB. B 1I€IOM reHeTH-
YeCcKHe TOPU3OHTHI IOYB Ha BOJHO-JIEAHUKOBBIX TIMHAX obeIHEeHbl MUK-
po3JieMEHTaMH MO CPaBHEHHUIO C TTOPOAOH.

[To cnocoGHOCTH K HAKOIUIEHUIO B TEHETUYECKUX NOPU30HTaX a/LTIOBUAIb-
HBIX TIOYB BaJIOBble YOPMBI MUKPO3JIEMEHTOB pacloiaralorcs B Cieyiolui
pan: Zn > B > Co > Mn > Cu > Mo, a nogsuxHeie — Cu > Mn > Co >
Mo > B > Zn. JlaHHble TOYBBI XapaKTepU3YIOTCS CPaBHUTEJIbHO BBICOKUM
HaKOIUIEHWeM KoOasbTa, BAIOBhIX (hOpM LIMHKA U OOpa, a Takoke MOABMKHOU
cdopMoit Menu u MapraHiia. bop B mouBax ¢ BHICOKHMM cOAEpPXaHUEM OpraHu-
YecKOro BelllecTBa 00pa3yeT JIErKOMOABUXHbIE OpPraHO-OOpHbIE KOMIUIEKCHI
Y JIETKO BBIMBIBAeTCS U3 MouBbl. JlaHHBIN Tporiecc ycunuBaercst crieuudu-
KOWM TUAPOJIOTUH 3TUX TTOYB, XapaKTepU3ylollelcsl MOBBILIEHHON! BIaXHO-
CTBIO W TIPOMBIBHBIM BOJHBIM PEXHUMOM.

OnHolt U3 XxapaKTepPHBIX 0COOEHHOCTEN aNMOBUAJIBHBIX TOYB SIBISIET-
csl cnabasi BbIpaXeHHOCTh WJUTIOBHAJILHBIX TipoueccoB. KoadduumeHr mi-
JIIOBUAJIbHOCTH BaJIOBOTO COJIEPXaHUsI M KOJIMUYECTBA IMOABUXHBIX (POpM
MHKpPO3JIEMEHTOB KoJiebsieTcst B nipenenax ot 0,43 po 1,25. JlaHHOe 0o6CTO-
SITEJILCTBO KOCBEHHO CBUJIETEJILCTBYET O OUOTEHHOW aKTUBHOCTH JAaHHBIX
TOYB.

BenuunHbl K03¢hGUIKMEHTOB WUTIOBUAJILBHOCTH TOKa3blBalOT Ha Heo-
JIMHAKOBYIO CITOCOGHOCTh K BBIMBIBAHHIO OTAEJbHBIX MUKPO3JIEMEHTOB U3
TYMYCOBO-aKKyMYJISTHBHOTO rOpH30HTa. BanoBsle opMbl MUKpO3EMEH-
TOB IO JaHHOMY TIPU3HAKY pacriojiaraloTcsi B yobiBatoleM psiay: B(1,25)>
Zn(0,93) > Mo(0,75) > Cu(0,74) > Mn(0,70) > Co(0,43), NOABUXHbBIE —
Mo(1,00) > Zn(0,94) > Mn(0,91) > Co(0,88) > B(0,75) > Cu(0,57). INpu-
BeJICHHbIE PsIbl TTOKa3bIBAIOT, YTO B aJUTIOBHAJIBHBIX MOYBaX GUOGWIbHBIE
3JIEMEHTHI, B MEPBYIO OYepeab Medb U MapraHell, HanboJee cjlabo BbIMbIBA-
I0TCS1 U3 TYMYCOBOTO TOPU3OHTA.

KosinyecTBeHHast cTOpoHa OUOTeHHOW aKKyMYJISILIMM paccMaTpuBae-
MBIX TTOYB OTpaXeHa B BeJIMYUHaX K03 PHUIIMEHTOB GUOJIOTHUECKOTO Ha-
KoruieHUs1. 3HauyeHHsl JaHHBIX KO3GdDULIMEHTOB MIsT OTAEABHBIX MUKPO-
3JIEMEHTOB KOJIEGJIIOTCSI B LIMPOKHUX TIpefiesiaX U 3aBUCST OT XapakTepa
MoYyBoOGpa3yiolleil MOPOAbBl U COAEpPXaHUS B Hel JaHHBIX 3JIEMEHTOB.
CpaBHUTENbHO cjlaboe GMOTeHHOEe HaKoIJieHWe MUKpPO3JIEeMEHTOB Ha-
6mofaeTcss B TYMYCOBOM TOPH30HTE aJJIIOBUANbHBIX MOYB, CHOpMHUPO-
BaBIIMXCSA Ha TSAXebIX Mopoaax. OgHako MO CpaBHEHWIO C JIEPHOBO-
TOA30JUCTBIMU M JI€PHOBBIMHM TTOYBaMU Ha aHAJIOTMYHBIX MOpoOJax B aj-
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JIIOBUAJIBHBIX MMOYBaX KO3 dUIIMEHTH GUOTEHHOU aKKyMYJSIIMU HUMEIOT
6osiee BoICOKWe 3HayeHUs1. CpaBHUTENLHO BHICOKAsi OMOTEHHAsT aKKyMYyJIsi-
sl KoOanbTa, BAJIOBOTO IIMHKA U TIOABUXHOW MeId OTMeuyeHa B IOYBax
Ha norpebeHHOM TOpde.

B nouBax, copMHpOBaBIIMXCSE Ha pa3HBIX MOYBOOOPA3YIOLIUX TTOPO-
Jax, UMEIOT MECTO pa3fivuyus B OMOreHHON aKKYMYJISILIMM OTAEJIbHBIX MUK-
poanemeHTOoB. OHUM GoJiee CylUIeCTBEHHbI MJIsi BaNOBHIX ¢OpM MO cpaBHe-
HUIO C TIOABHXXHBIMH.

B uenoM mo crocoGHOCTM K GUOTEHHOH aKKyMYNISIIMA B TYMYCOBOM
TOPU30HTE AJUTIOBUAILHBIX TOYB BaJIoBble (POPMBI MHKDPOIJIEMEHTOB pac-
TOJIaraloTCs B yobiBawuieM psnay: Zn > Co > B > Mn > Cu > Mo, noasux-
Heie — Cu > Mn > Co > B > Zn > Mo. buoreHHast akkyMyJisiLivsi TIO{BVDK-
HbIX (JOpM MUKPOJIEMEHTOB B AEPHOBO-MTOA30JUCTHIX U AEPHOBBIX TTOYBaX
MMeeT CXOAHBIN XxapakTep. 3HAYMTE/bHbIE pa3Tu4yus HabmoaaloTcss B 6uo-
TeHHON aKKyMyJsILMA BaJIOBOTO COJEPXAaHUS MUKPO3JIEMEHTOB, IMoxuep-
KMBas crieln¢prKy MUKpPO3JIEMEHTHOTO cocTaBa TMpoduiei MoYB pa3HOTO
THMA.

Ocymiaembie TopdsaHbie NOYBLI OGPA3YIOT MTOKPOB TMONBAEPOB HU3KO-
rO YPOBHSI C OTMETKaMH, OJU3KHMH K YPOBHIO Mopsi. OTIHYUTENTbHBIM
TMPU3HAXOM OAHHBIX IMOYB SBISIETCS BBICOKAsl 30JBHOCTh TOpda u He-
paBHOMepHOe €€ U3MeHeHUEe MO TMPOdHII0, YTO CBSI3aHO C AKTUBHBIM
yyacTHEM aJMOBHAJIbHBIX TpolieccoB B UX GopMupoBaHWU. XapaKTep-
HBIMU [UISI HUX SIBJISIIOTCS TaKXe CPaBHUTEIBHO BBICOKOE CO/iepXaHue
OpraHMYeCKOTo BEUIeCTBa, Xopollast 00eCleYeHHOCTh dJIEeMEHTaMU TTH-
TaHWsI, B YAaCTHOCTU MOABUXHBIM (PochopoM U OOMEHHBIM KalueM,
HepaBHOMepHOe H3MeHeHHUe 1Mo NMpoduiio OCHOBHBIX MoKa3aresiei ar-
POXMMHUYECKUX CBOWCTB IMOYB, B TOM YHCJIE M COAEPXaHUS MHUKpO3Je-
MEHTOB (Ta6. 44).

OcyiaeMble TOpgsiHbIE TOYBBI TTO0 CPaBHEHMIO C JAEPHOBO-TIOA30JIMC-
THIMU ¥ IEPHOBBIMU XapaKTepU3yloTcsl 6oJiee BHICOKUM COAEpXaHUEM KakK
BAJIOBBIX, TaK U MOABKHBIX (hopM MuKpoanemeHToB. Ha popmuposaHue
X MUKPO3JIEMEHTHOTO COCTaBa CYlIECTBEHHOE BIMSIHME OKa3bIBalOT 61O~
TeHHasi aKKyMYJISIIUsT MHKPO3JIEMEHTOB, TMAPOreHHbIe TMpoliecchl, CBSI-
3aHHbIe C BHICOKUM YPOBHEM CTOSIHUSI TIOYBEHHO-TPYHTOBHIX BOJ, a Cie-
JIOBaTeJIbHO, C TIPUBHOCOM 3JIEMEHTOB MUTAaHUSI, B TOM YHUCJIE MHUKPO-
3JIeMeHTOB. BaxHoe 3HaueHHe 3[ech UMeeT U MeXaHU4yecKasl aKKyMyJs-
UK 3JIEMEHTOB, BHI3BaHHAsI TIEPUOAMYECKHM 3aTOIUIEHUEM NAHHBIX TTOYB
U TIPUBHOCOM 3HAYUTEJIbHOTO KOJUYECTBAa 3JIEMEHTOB C WJIMCTHIMHU Yac-
TULIAMU.

O npupose HOpMUPOBaHUST MHUKPOIIEMEHTHOTO COCTaBa TOPMIHBIX
MTOYB CBHAETENLCTBYIOT paboTHl MHOTHX YueHBIX (JlykamreB K. U., Ietyxo-
Ba H. K., 1970; byry3osa O. B., Cepreesa X. B., 1971; lybuxosckuii I'. I1.,
1976; Anuceesny M. K. u np., 1981).
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HexotopsiMu uccnenosarensimu (baruuckac b. I1., 1971; AutoHosa I'. T
u ap., 1971; Aucniok I1. U., 1975; [lyéukosckuii I'. 1., Anuceesnuy M. K.,
1976) ycraHosiieHO, 4TO TOp(hsiHbiE MOYBLI CpeHe- WM BbICOKOOGECHE-
YeHbl MOABUXHBLIMU (popMamMu MapraHiuia, 6opa, Meau W LMHKa. [lpyrue
asTopsl (JlynunoBuy U. C., 1970; IMasnenko U. P., 1970) ykasbiBaloT Ha
HU3KOE coliepXaHWe BaIOBBIX (JOpM MHMKpPO3JEMEHTOB, a TakKXe Ha Cja-
Oy10 06GeCIeYEeHHOCTb 3TUX MOYB MOJBUXHBIMU (hopMaMU MapraHiia, MeJu,
KoGanbTa U LIMHKA.

OcyuiaeMble TOpdsiHbIE MOYBLI XapaKTEPU3YIOTCS BBICOKUM TTOTEHLIM-
bHBIM TJIOOPOAMEM U OTJIMYAIOTCS OT MUHEPAIbHBIX MOYB 6oJiee BbICO-
KUM COZEpXaHUEM MUKPO3JIEMEHTOB. AHAJIOTUYHAS] OCOGEHHOCTb TOP(sI-
HO-00JIOTHBIX MIOYB OTMeuyeHa B paboTax JlymuHosuu M. C. (1970), Kyna-
kosckoit T. H. u np. (1974), Jlykauresa K. H. (1981).

CreieHUsI O coiepXaHUHU U 3aKOHOMEPHOCTSIX pacrpeaesieHUs: MUKpPO-
3JIEMEHTOB B TOP(MSIHBIX IMOYBAaX WIMPOKO IpeNCcTaBieHbl B paboTax psija
uccnenosareieit (Bunorpanos A. I1., 1957; lyoukosckuii I'. I1., 1970, 1972,
1983; IeitBe 4. B., 1971, 1980; Kpewrtanosa B. H., 1974; l'onosuna JI. I1.,
1983; AnuceeBuy M. K. u 1p., 1984). OTmeuaeTcst, YTO U3MEHEHHE COLEP-
KaHUs TOABUXHBIX (POPM MMKPO3JIEMEHTOB MO MPOMWII0 KOpPEIUPYET C
U3MEeHEeHUEM 30JIbHOCTU Topcda, OOMEHHON W TMAPOJUTHYECKOU KHMCIIOT-
HOCTH, COJepXaHUsI OpraHW4YeCKOro BEllleCTBA, a TaKXKe KOJIYecTBa Ba-
JIOBBIX (POPM MUKPO3JIEMEHTOB.

MHUKpOa71eMEHTHBIN COCTaB OCylaeMbIX TOPMSHLIX MOYB (hOpMUpPYeETCS
B YCJIOBUSIX TIEPEMEHHBIX OKUC/IUTENIbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB.
FOp130HTbI, HAXOASLIWECS BbIllIE YPOBHSI CTOSTHHUSI TTOYBEHHO-TPYHTOBBIX
BOJ, XapaKTepU3YIOTCsS NMPEUMYLIECTBEHHO OKUCIUTEIbHBIMU YCIIOBUSIMHU.
bonee HUXHHE TOPU3OHTHI XapaKTepuU3yIOTCs BOCCTAHOBUTEIbHBIMU YCIIO-
BUSAMU. YPOBEHb IPYHTOBBIX BOJ B 3TUX TTOYBaX MepeMeHHBIH, 31eCh UMEET
MECTO MTepUOIUUYECKOE TTepeyBaxXHeHHE TTOYB BECEHHUM IMOJIOBOJABLEM, JIET-
HUMH, OCEHHUMHU U 3UMHHUMU NMaBOAKAMH.

IMpuBeneHHsle crieundUyecKrue yCaOBUs (POPMUPOBAHUST OCYILIAEMBIX
TophsIHBIX MTOYB HAKJIAIbLIBAIOT CBOM OTIEYATOK HAa XapaKTep BEPTUKAIb-
HOTO pacrpeie/ieHds MUKpO3JieMEHTOB B Ipodwie JaHHBIX MOYB. OTIN4u-
TeJIbHOW OCOOEHHOCTHIO [UISI HUX SIBJISIETCS] TIOCTENEHHOE YMEHbILEHHE CO-
JlepXaHUsi MUKPOJIEMEHTOB CBepXy BHHU3 M0 Tpocduiio. OnQHaKo B TOpH-
30HTax Npoduiis, XapaKTepU3yrOUWMUXCS BOCCTAHOBIEHHBIMH YCIOBUSIMH,
HaOJIofaeTCsl YMEHbILIEHHE TMOABUXHBIX (hOPM MUKPOIJIEMEHTOB C OAHO-
BpPeMeHHBIM BO3pacTaHHWeM MX BaJIOBOTO COAEpXaHHUsl. 3eCh MpeBaupyIo-
iee BAWSIHME Ha cofiepXaHWe W TOBeleHUEe MUKPO3JIEMEHTOB OKa3bIBaeT
BeJIMUMHA OKUCIUTEIBLHO-BOCCTAHOBUTEJIBHOTO MOTEHIHUANA.

[NMonyyeHHble HaMW AaHHblE CBUAETENBCTBYIOT O TOM, YTO B BepXHeif
yactu npoduseil ocyllaeMbix TOPGSHBIX MOYB MOJBIEPOB, HaXOASILIEHCS
Bbillie YPOBHS CTOSTHUSI TIOUBEHHO-TPYHTOBBIX BOJ, UMEET MECTO KOppeisi-
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LIMOHHAS CBSI3b MEXAY COAepXaHUEM MHKpPOIJIEMEHTOB U arpoXMMHuyec-
KWUMM CBOiicTBaMH. B 30He BOCCTaHOBJIEHHBIX YCIIOBUM JaHHBIA XapakTep
CBSI3U He MPOSIBISAETCA.

Bonee monHoe npejacrapieHde 06 00ecre4eHHOCTH OCYIaeMbIX TOP-
(sHBIX MOYB MHUKPO3NIEMEHTAMHU JAlOT CBeJeHUs 06 UX 3armace B npodune,
KOTOpbIe IOKa3bIRAIOT, YTO, HeCMOTPSl Ha Oojiee BbicOKOe abCONOTHOE
colepXaHWe 3JeMEHTOB B | MI/KT MOYBBI, UX 3alac CPaBHUTENIbHO HH3-
kuit. [1o cpaBHEHWIO C MUHEPAJIbHBIMU Pa3HOBUIHOCTSIMH TOYB OCyllae-
Mbie TopdsiHble cofepXart B 3,6 pa3a MeHblle BAJIOBOro 6opa W KobanbTta,
B 1,1 pazsa — Menu, B 2,2 pa3a — MapraHlia U IMHKa U OTJIMyaloTcsl 6osee
BbICOKMM 3allaCOM BaJIOBOTO MOJIMOJAeHa. 3anac MOABUXHBIX ¢opM MHK-
pO3JIEMEHTOB B 3THX IMOYBAaX COOTBETCTBEHHO HHUXe no Gopy B 1,3 pa3sa,
Meau — 1,9, MmapraHia U MoJim6aeHa — 2,2, kobansTa U LiMHKa — 1,7 pa3sa.

YyacTiie a/UTIOBUANBHBIX MIPOLIECCOB B (POPMUPOBAHUM 3THX TIOYB 00YC-
JIOBWJIO HEPABHOMEPHOCTh B paclipelieJieHUU 3aIlacOB MUKPO3JIEMEHTOB MO
npoduiTio ocylaeMbIX TOphsHbIX MTOYB. B JaHHBIX IMTOYBax HabJ0KaeTCs ABa
MakCMMyMa B COJEpXaHUH MHKPOIJIEMEHTOB — B TyMYCOBO-aKKyMYyJisi-
THBHOM U TJIeeBOM ropu3oHTax. [loro6Hast 3aKOHOMEPHOCTb B paclipefiesie-
HUU MUKDOJJIEMEHTOB B TOP(SIHBIX MOYBaX OTMeuYeHa B paboTax psiia aB-
TopoB (KoctukoB H. /1., 1970; ToukoHoxeHko E. B., 1970; UsaroB I'. U. u
np., 1973; CeupHosckwuii JI. ., 1973; I'eueuy H. A., 1974; AnceeBuy M. K.
u ap., 1984).

XapakTepHOit 0COOEHHOCTBIO paclipe/ie/IeHUs] MUKPO3JIEMEHTOB B OCY-
aeMbIX TOpMAHBIX MOYBAX SIBIAETCS CPAaBHUTEJIBHO HU3KUI MX 3anac B
TYMYCOBO-aKKYMYJISITHBHOM TOPU30HTE OT OOIIero ux 3arnaca B Tpodgue.
Mo BasIOBOMY coiepXaHHIO 3JIEMEHTOB OH cocTaBiisieT 10,4—26,5%, a non-
BUXHBIX — 12,7—23,2% u oTavyaeTcs 3HaUYUTEJIbHBIM HaKOIUIEHUEM Oopa
W MEeIU.

OTtaenbHbIE 37IEMEHTBI B TOPMSIHBIX NMOYBaX UMEIOT HEOAWHAKOBYIO ITOJI-
BUXHOCTh. PaGotaMu pasHbeix uccienosateneii (HeGonscun A. H., 1969;
AnuceeBuy M. K. u ap., 1984) nokazaHo, 4TO Melb, LIMHK, MapraHeu 4
KObaJIbT XOpOIIO aKKyMYJUpyilotrcss B TophsHbBIX mouBax. [logBuXHOCTb
MHUKpPO3JIEMEHTOB B OpTraHOTEHHBIX ITOYBAaX BbIlIE, YeM B MUHEPAIbHbIX
nopofax. [o gaHHBIM 3THX aBTOpPOB, IMPOLEHT TOABUXHOTO MapraHiia B
TopsiHO-6GoNOTHBIX MoyBax coctasisier 11,6—39%, unHka — 0,2—5,4%,
MonubgeHa — 2,4—21%, kobansta — 7—45% u meau 15—40% ot ux Ba-
JIOBOTO COJIEPXaHMSI.

MonyyeHHble HAMH JAaHHbIE CBUAETENLCTBYIOT O 3HAYMTEIbHBIX pa3iu-
YUSX B TMOABUXHOCTH MHKPO3JIEMEHTOB KaK B OTAE/JbHBIX TeHEeTHYECKUX
ropu3oHTax rnpocduisi ocyliaeMbix TOphsHBIX TOYB, TaK U B Npodusie B
uenoM. [MoasuxHOCTL Gopa M3MeHsIach B Mipeaenax ot 6,6 1o 43,2%, meau
— or 11,4 go 26,1, mapranua — ot 4,7 no 39,3, monubneHa — ot 0,8 10 4,
kob6anbTa — ot 10 1o 30,2 n uunka — ot 0,8 1o 3,9%. B 1iesiom o cpaBHe-
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HUIO ¢ MUHEPAJIbHBIMU MTOYBAMH B OCYIIIaeMbIX TOP(MSTHBIX TOYBaxX HabJmo-
JaeTcst 6osiee BbICOKasi MOABUXHOCTh Oopa U KobajibTa U HU3Kast — MEIH U
MonubaeHa. [ToroGHast 3aKOHOMEPHOCTh CBsi3aHa C BHICOKAM COJEpXaHU-
€M OpraHMuYecKOro BellecTBa, HEOAUHAKOBO CITOCOOHOCTBIO pa3HbIX XH-
MHYECKHX 3JIEMCHTOB 00pa30BbIBaTh OPraHO-MUHEPATbHBIE KOMIUIEKCHI H
pa3HOi MOABWXKHOCTBIO TMOCIEIHUX.

KoadduumeHT noyBeHHO#N anddepeHIHalMU TaKKe CBALNCTENbCTBYET
0 creludUYecKuX OCOBEHHOCTSIX MUrpallid U TpaHchOpMauuu MHUKpO-
3JIEMEHTOB B MMPOdWISAX pacCcMaTpuBaeMbIX TTo4B. Kak mpasuiio, 3Tu Koad-
buLMeHTHI UMeIOT 6oJiee CYllleCTBeHHbIE BEIMYMHBI B MTOYBaX, chopMHpO-
BaBLIUXCST Ha JIETKUX [MOYBOOOPA3ylolLIMX MOpoJax Mo CPaBHEHHIO C TsKe-
JIBIMHU.

OOlileit 3aKOHOMEPHOCTBIO IS TOPDSHBIX TIOYB SIBJSIIOTCST 60Jiee BbI-
cokasi aKKyMyJisiLidsi B TYMyCOBOM TOPH30HTe MeIM, BAJOBOrO MoJIMOAeHa
W 1[MHKA, a TaKXe IMOABMXHBIX ¢opM MapraHua u 6opa. Craboe Hakom-
JIeHWe TOABWXHOTO IIMHKA CBSI3aHO C €ro HHU3KOW TMOABUXHOCTBHIO B
Topde, a MonubaeHa — ¢ He3HAYUTETBHBIM OOIIMM COJAEPXaHUEM 3TOrO
37leMeHTa B TOPGSHLIX MOYBax. B LeioM MO CMOCOOHOCTH K aKKyMyJisi-
UMW B TEHETHYECKUX TOPU30HTAX Tpoduiisi ocyuiaeMoil TOppsHOR TTOYBBI
BaJioBble (hOpMBI MHKPOJJIEMEHTOB pacrojiaralorcsi B yObIBalOLIEM psifLy:
Cu > Mo > Zn > Mn > Co > B, a nomsmxusie — Cu > Mn > B > Co >
Mo > Zn. Mo cpaBHEHHUIO ¢ MUHEPATIbHBIMU Pa3HOBHUIHOCTSAMHU B OPraHo-
FeHHBIX TMOYBaX BeJWYMHBl KO3 dHIMEHTOB MOYBeHHON AuddepeHHa-
UM HUMEIOT GoJiee BBICOKME 3HAYEHWs, YTO CBHAETENBCTBYET O Oojee
MHTEHCUBHO UIYLIMX Mpoleccax TpaHc(hOopMallui MUKPOIJIEMEHTOB B JAHHBIX
noyBax.

Crneunduyeckoil 0coOOEHHOCTBIO OCYyllIaeMbIX TOPPSIHBIX TTOYB SBJIS-
ercs cnabast BbIpaXeHHOCTh WUTIOBHAIBLHBIX MpolueccoB. KoadduuueHr
WUTIOBHAJIBHOCTH BJIOBOTO COAEPXaHWUsT MUKPOIJIEMEHTOB KOJEOmETCS
B nipeaeax ot 0,11 go 0,82, moaBuxHux ¢popm — 0,26 no 0,5. ITo yka-
3aHHOMY MMPU3HAKY JAaHHbIE TOYBbI CXOAHBI C ATIOBUAIbHBIMH. DTO CBHU-
JETEeJILCTBYET O 3HAUYUTEILHOM CXO/ICTBE NMpoliecCoB POPMUPOBAHUST MUK~
PO3JIEMEHTHOTO COCTaBa UCYIIaeMbIX TOPMAHBIX U WUTIOBHAIBHBIX TOYB.
CX0ICTBO IMIPOJIOTHYECKUX YCIOBH, TPOMBIBHOH BOAHBIA PEXUM, BbI-
COKHI1 YpOBEHb CTOSIHUSI [TOYBEHHO-TPYHTOBBIX BOA, SIPKO BHIPaXX€HHBIE
aJUTIOBUAJIbHBIE TTPOLECCH U OGYC/IOBIUBAIOT MOBBIILIEHHOE COAEpXaHUe
MHKpPO3JIEMEHTOB B BepxHeil yacTu mpocusieit AaHHBIX TOYB, a BbICO-
KOe colepXaHUWe OpraHWYEeCKOTO BellleCTBa YCUIMBAaeT UX OMOTEeHHYIO
akkyMyJsinuio. CyliecTBeHHOe BJIMsTHUE 3[1eCh OKa3bIBAlOT TaKXe TMApO-
TeHHass U MeXxaHWYecKasl aKKyMYJISILMSI MUKPO3JIEMEHTOB.

O cUIbHOM GUOTEHHON aKKyMYISIUMU MHUKPOIEMEHTOB B IMaXOTHOM
cJIoe OCylaeMbIX TOp(MSHBIX MOYB CBUAETENBCTBYIOT BBICOKHE 3HaYeHMUS
K03(hhULMEHTOB GUOJIOTHYECKOTO HaKoIUIeHUsl. Bbicokasi 6MoreHHas ak-
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KYMYJISIUMST XapaKTepHa [UIS MeIW, BaIOBOTO LIMHKA, MOABUXHBIX (PopM
6opa, MapraHua u kobaabsTa. [10 aKTHBHOCTH K GUOTreHHOM aKKyMYyJSsILiMM B
TYMYCOBOM TOPU3OHTE OCYILIAeMbIX TOPMSIHBIX MOYB BajoBble (GOPMbI MUK-
po3JieMeHTOB 00pa3yloT yobiBarowuii psa: Cu > Zn > Mn > B > Mo > Co,
nonsxHele — Cu > Mn > Co > B > Mo > Zn.

B ryMycoBo-akKyMyJSSTHBHOM F'OPH30HTE OCYIIAa€MbIX TOPPSTHBIX MOYB
B 5 pa3 cwibHee HaKalUTMBAeTCsl BajlioBasi Mellb, B 2,4 pa3a — MOJMOAEH, B
2 pa3a — MapraHell ¥ UMHK, B 1,3 paza — 06op, yeM B MHHEPaIbHbIX MO-
ypax. [loxoOHasi 3aKOHOMEPHOCTb XapakKTepHa W JUIsl MOABWXHBIX (opM
MHKpO3JieMeHTOB. Tak, B HUX B 3,2—3,5 pa3a Bblllle aKkTHBHOCTb HaKoILIe-
Husl Meau, Gopa v KobanbTa, B 1,5—2,6 pasa — MapraHua, UHHKa U MO-
nubaeHa.

B naHHBIX MOYBAX, KaK ¥ B LIEJIOM B MOYBax 00JacTU ypoBeHb OHOTeH-
HOM aKKyMYJISIUMM TIOABHXKHBIX U BaJIOBBIX (POPM MUKPOINIEMEHTOB 3aBH-
CHUT OT NMOYBOOOpa3yIolleil MOpoAbl, ee TPaHYJOMETPUYECKOTO COCTaBa U
conepXaHHUsl B Heil JaHHBIX 3JieMeHTOB. CpaBHUTENBHO BbICOKas UX aKKy-
MYJISILIMST UMeeT MECTO B NMOYBaX, CHOPMHMPOBABLIMXCS Ha JIETKUX TOpPO-
JIaX, XapaKTepU3YIOHIMXCSl HU3KUM YPOBHEM COIEpXaHUS MHUKPOIJIEMEH-
TOB.

MHUKpPO3JIEMEHTHBII COCTAaB MOYB ONpEHENAETCS, B MEPBYIO OYEpEnb,
ITOYBEHHBIM TUITOM M YCJIOBUSIMU MTOYBooOpa3oBaHusi. DopMUpoBaHHUe Aep-
HOBO-ITOJI30JIUCTBIX MOYB ONPENEISIETCS COYeTaHHEM ABYX MPOTUBOIONIOXHO
HarnpaBJI€HHBIX MMPOLUECCOB — JIEPHOBOTO M MojJ30iaucToro. PedynbraToM
TepBOTo SIBJISIETCSI aKKYMYJISILIMSI OPraHWYeCKOro BelECTBa B BEpXHEH Ya-
CTH TMOYBEHHOTO Mpodwis, YTo, B CBOIO oYyepelb, BbI3LIBAET OUOr€HHYIO
aKKyMyJIsSILMIO MUKpoasieMeHTOB. [1o3TOMy caMoe BBICOKOE HX ColepXa-
HMe B npoduiie oTMeyaeTcsl B MEpPerHONHOM TOPU30HTeE.

Toa30MuCThIN TPOLIECC MPUBOAUT K pa3pyllIeHUI0O MHOTUX MUHEpPAJIOB —
HOCHUTeNIell MUKPO3JIEMEHTOB (OJIMBHHA, POroBoii obMaHKu, OMOTUTA U AP.).
Croiikue Xe NMPOTUB BbIBETPHMBAHWsT MWHepaibl (KBapl, LUMPKOH, TypMa-
JIVH Y JIp.) MOYTH HE COIepXaT U3yYaeMbIX 3JIEMEHTOB. DTUM OOBICHSAETCH
MOHIDKEHHOE COJIepXaHWe MHUKPO3JIEMEHTOB B MOJA30JMCTOM U IOBBIILIEH-
HOE WX ColepXaHWe B WJUTIOBUAJILHOM TOPU30HTE MO CPaBHEHMIO C mepe-
THONHBIM, 0COGEHHO B CYTJIMHMCTBIX MoyBax. [1podunm Takux nous, Kak
MpaBWIO, CWIbHO auddepeHUHPOBaHBI MO COAEPXAHUIO MHUKPOINIEMEH-
TOB U APYTMM arpoXMMUYECKUM TMpU3HAKaM.

B IepHOBBIX MOYBaxX IPOMCXOXUT MOCTENEHHOE HAKOIMJIEHUE OpraHu-
YeCKOro BellleCTBa B BepXHeil yacTH Tipodmiis, a BMecTe C TeM U YBEJIH-
YeHHe B HEM KOJIMYECTBA 3JIEMEHTOB MMUTaHUsI, B TOM YUCJIE U MUKpPOIJIe-
MeHTOB. B Taxux moumax npo¢uib MeHee nuddepeHUMpOBaH U WIIIOBK-
albHBIE MPOLIECCH UMEIOT CJiaboe MposiBJIEHHE.

B WITIOBHANIBHBIX U OCYIIaeMbIX TOP(SHBIX MOYBAaX Ha paclpejese-
HWE MUKPO3JIEMEHTOB MO Mpodwiio, HapsAy C AEPHOBBIM U TOA30JIH-
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CTBIM TIpoLiecCaMU, 00JbllIOe BIMSHUWE OKa3biBAIOT aJJIIOBUAJbHBINA U
60J10THBIIT mpolecchl. B 3aBUcUMOCTH OT CTeNEHU THAPOTEHHOW aKKy-
MYJISILUYA W YPOBHSI KaNMWUISPHOM KaiMbl TPYHTOBBIX BOI BO3MOXHBI
camblit pa3HOOOpa3HbIi XapakTep pacnpenejieHHsi MUKPO3JTEMEHTOB,
COBMAaJicHWe OWOreHHOTO U TUAPOTEHHOTo HaKOIUJIeHUs, npeobnaga-
HWEe TOW WNU Ipyroil ¢hopmbl aKKyMYISIIUM B Pa3HbIX FEHETUUECKHX
TOPU3OHTAaX.

Mpoduan naHHBIX MOYB UMEIOT CIOUCTOCTb, KOTOpAst MPOSBASETCS
B HEPaBHOMEPHOM paclpeleieHUM MHUKPOSJIEMEHTOB MO TeHETHUYEC-
KUM ropusoHTaM. MitoBHanbHbIe MPOLIECCH B TAKUX MOYBAX BbIpaxe-
Hbl cnabo uaW BOBCce OTCYTCTBYIOT. CHIbHOE BAMsIHUE Ha NMpoduibHOE
pacripefieieHue MUKPO3JIEMEHTOB B AaHHBIX MOYBaX OKa3blBAlOT Mepe-
MEHHbIE OKUCIUTENbHO-BOCCTAHOBUTEbHbBIE YCIOBHS.

4.2. T'eoxumHyeckue accoUMalMM HAKONJICHHS
H paccesiHU MMKPO3JIEMEHTOB B MOYBAX

Ha conepxaHue M moBeleHHWE MUKPO3JIEMEHTOB B I'YMYCOBO-aKKyMy-
JIATUBHOM TOPU30HTE CYlLIECTBEHHOE BJIMSIHME OKa3bIBAacT MOYBOOOpasyio-
111asi MopoAa. AHaTM3 KOHIIEHTPALIMi 3JIEMEHTOB B CUCTeMe MoYBa — TO-
poia TO3BOJIMJI BbIIEJIUTb FEOXHMMHUYECKUE aCCOLIMALIMM HAKOTUIEHHUS] U
paccestHUsl UX B IMOYBAX, KOTOPble MOXHO BBIPAa3UTh B BUJIE UHIEKCOB IS
KaXJI0W MOYBEHHOMW pa3HOCTH.

JlepHOBO-NIOA30UCTDbIE TAXENTOCYIJIMHUCTbIE MOUYBBI, C(DOPMUPOBAB-
1IMecsi Ha BOIHO-JIEAHUKOBBIX O€3BaTYHHBIX MIMHAX, UMEIOT WHIEKC MO

Zn, Co
BaJIOBOMY COJIEpXaHUID MUKpo3sieMeHToB B, Cu ——"—— Mn, Mo~ MO Konmuect-
Cu, Mo, B, Mn
By noaBuwxHbIXx opm Co ——*—'Zn——. B naHHBIX MOYBax CoiepXaHue

BaJIoBbIX popM Oopa, MeAU U MOABUXHOTO KOOanbTa 6JU3KO K UX KOJIM-
YecTBY B MOYBooOpasyiolleit mopoae. ITH MOYBLI OOENHEHHI BaTOBBIM
KOJIUYECTBOM MapraHua U mMonubieHa, a TakxXe MOABUXHBIM LIUHKOM M
OTJIMYAIOTCSI HEKOTOPBIM HAKOTUIEHHWEM BaJOBOTO LIMHKA, KOOATbTA, MOM-
BUXHBIX hopM Menu, monubaeHa, 6opa U MapraHia.

Jlnsi AepHOBBIX MOYB HAa O3€PHO-JIEAHUKOBBIX OGe3BalyHHBIX TIMHAX
XapakTepeH HWHAEKC T0 BaJOBOMY CONEPXaHUIO MHUKDPO3JIEMEHTOB
Zn, Mn———M , Cu, B
Cu, B, Co Zn
B 1aHHBIX MOYBaX MMeET MECTO HaKOTUIEHHE B T'YMYCOBOM TOPHU3OHTE Ba-
JIOBOTO MOJIGaeHa, MOABUXHBIX (hopM Menu U OGopa, a Takke obenHeHUe
MO/IBUKHBIM LIMHKOM, BaJioBbIMU (hopMaMu MenH, 6opa u kobanbra. Co-
Nep>XaHHWE MapraHua, BaJoBOTO IIMHKA, TOABUXHOro MoaubaeHa U Ko-
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O6asbTa B IaHHBIX MOYBaX OJIM3KO K WX KOJWYECTBY B NMOYBOOOpa3yioleit
nopofe.
Y ammoBuasbHBIX TOYB HAa BOJIHO-JIEIHUKOBBIX MIMHAX UHIEKC IO Ba-

Zn
JIoBbIM hopMaM MuKpoasieMeHTOB uMeeT Bua Cu, Mo Mn. B Co® M0 Ton-
£ b
Mo, Cu, B
BUXHBIM — Mn, Co, Zn . 3nechb, Hapsily C HakoOIUIEHUEM B TymMy-

COBOM TOpPH30HTE BAaJIOBOr0 LMHKA, OTMEYEHO OOeNHEHHWE ero MOABHX-
HBIMH (popMaMH NAaHHOTO 3JIEMEHTa, a TaKXe KOHLEHTpalus NMOABUX-
HbIX (popM Menu U Gopa TMPU HU3KOM YPOBHE UX BAJIOBOTO KOJMYECTBA.
BanoBoe konuuyecTBO Meau U MOJUONEHA, a TaKXe COoJepXaHHUe IOIBHX-
HbIX ()OpM MapraHua u KobalibTa B TYMYCOBOM TOPHU3OHTE NaHHbLIX MOYB
6JIM3KO K WX KOIMYECTBY B TOYBOOOpa3yloleit nopoae. XapakrepHoi 0Co-
OEHHOCTBIO SIBJIsIETCS OOOTallleH!e TaHHBIX MOYB MONBUXHBIMU OpMaMu
Menu U MoJubJieHa u obeqHeHWe BaJOBbIMM (opMaMu KobanbTa U Map-
raHua.

OcyuiaeMble Top(dsiHble MOYBBI, 3ajeralolliie Ha JIEAHWKOBBIX HJIO-
BaTbIX IVIMHAX, [0 BaJJOBOMY CONEPXKAHUI0O MUKPO3JIEMEHTOB UMEIOT UH-

Cu, Zn, Mo Cu, B, Mo, Co

IEKC Mn B, Co > MO KONUYECTBY MOIBUKHBIX dopM —Mn — 7 — .
OHM xapakTepu3yloTcsi Oojiee BLICOKMM COJIEpXaHUeM Melu, Monubae-
Ha, BaJIOBOro LIMHKaA, MOABUXHBIX (opM Gopa ¥ KobOajiibTa B ryMyCOBOM
TOPU30HTE MO CPAaBHEHUIO ¢ MOYBOOOpa3yiolleli NOPOaoH, a TakxXe 00el-
HEHHUEM €ro MOABUXHBIM LIHHKOM, BaloBbIMU ¢opMaMu MapraHua, 6opa
U Kobanbra. KonnyecTBo MOABUXHOTO MapraHua B 3THX MOYBax GJMU3KO
K €ro colepXxaHHIo B NouyBooOpa3yiolieii nmopozie.

3aKOHOMEPHOCTH pacnpeesieHUs1 MUKPO3JIEMEHTOB B CHCTEME NOYBa —
rnopofa s pa3HbIX TUMOB MOYB, COOPMUPOBABUIUXCA Ha MAEHTHYHBIX
MO TrpaHyJOMETPUUYECKOMY COCTaBy MOpoaax, UMEIOT crneunduyeckue
ocobeHHocTH. Tak, 1 NMoyB, ChOPMUPOBABILMXCS Ha TJIWHUCTLIX MOY-
BOOOpAa3yiolMX MOpPONax, XapaKTepHO 00eHEHHE T'YyMYCOBOTO TOPU30H-
Ta BalOBbIM K0oOanibTOM, OOpOM, MapraHueM, a TaKXe MOABUXHBIM LHH-
KOM TIpH OJHOBPEMEHHOMN aKKyMYJSILIMM B HEM BaJOBOTO LIMHKA U MOA-
BUXHBIX (opM Meau, 6opa, MonubaeHa, MapraHua u kobanbra. s Ta-
KHUX TIOYB XapaKTepeH KOMIUIEKC crelupuUecKux CBONCTB — CpeaHUit
WUIIU TSAXENbIH rpaHyIOMeTPUYECKHUIT COCTaB, CPAaBHUTEIIBHO BHICOKOE CO-
JiepXaHHe TyMyca M HacCbILIEHHOCTb OCHOBAaHUSIMHU, OOYCIIOBIMBAIOIINX
HaKOIUUIEHUE U 3aKperieHWe B BEPXHUX TOPU3OHTaX MOABUXHBIX (HopM
MWKpO3JIEMEHTOB W 3HAYMUTEJBHYIO MUTPAUHIO MO MPOdHIIO UX Balo-
BbIX POpM.

JlepHOBO-TIO/I30JIUCTHIE TAXENO- U CPEAHECYTTUHUCTBIE MOYBHI,
chopMupoBaBIlINeCS Ha MOPEHHBIX U BOIHO-JIEIHUKOBBIX CYIJTMHUCTBIX
MopoJax, UMET WHIEKC MO BaJIOBOMY CONEPXAaHUI0O MUKDPO3JEMEHTOB
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B, Zn, Cu, Co Cu, Mn, B, Co
—_— 2 D — Pt Sechiiniint Mt Eiteed
Mn, Mo a Mo KOJIMYeCTBY MOABUXHBIX popM — Mo Zn

XapaKTepH3yloTcsl KOHUEHTpauueil B TYMyCOBOM TOpHU30OHTe Gopa, KO-
OanbTa, MeM, BAJIOBOTrO IIMHKA U MOIBUXHOTO MapraHiia, a Takxe Ha-
KOIUIEeHUEM B MOPOJIE MO CPaBHEHUIO C MAXOTHBIM CJIOEM BaJIOBOTO MO-
nubaeHa, MapraHLia ¥ MOJABUXHOTO UWHKA. KoJIM4ecTBO MOABUXHOTO
MapraHiia B 3THX Mo4YBax OJIM3KO K €T0 COIepXaHUIO B MOYBOOOpa3ylo-
uieit mopojie. DTH MOUYBHI TAKXKE XapaKTEPU3YIOTCS TSXeNbIM TpaHyJIo-
METPUYECKHM COCTaBOM, 3HAYUTEIbHONH TYMYCHPOBAHHOCTBIO M BBICO-
KOif HaChIILIEHHOCTbIO OCHOBaHUAMHU. HakorieHue OONBIIWHCTBA MHUK-
pO2JIEMEHTOB B I'YMYCOBO-aKKVMYJISTUBHOM TOPU3OHTE 3THUX IOYB SIB-
JISeTCsl CJIEICTBUEM UX BBICOKOW OUOTEHHON aKKyMYJISIILIHH.

B nouBax GoJiee JIErKUX U C MEHBIIIUM ColiepXaHHEM TyMyca U3MeHsI-
I0TCS 3aKOHOMEPHOCTU HAKOIUJIEHUS OTAENbHBIX 3JIEMEHTOB B CUCTEME
noysa — mnopoja. JIerkocyriiMHUCTbIe MOYBBI Ha MOPEHHBIX M BOIHO-

JICMHUKOBBIX CYIJIMHKAX XapakTepU3YIOTCA UHIACKCOM IO BaAJIOBOMY CO-

B, Zn
nepxaHuio MHuKpoanieMeHToB — Co, Cu=—+—, a Mo KOJWYECTBY NOA-

Mn, Mo
C—;’n—B. OHHU OTIMYAIOTCS MEHBIIMM Ha-

KOMJIEHUEM B TYMYCOBOM TOpU30HTE KoOGanbTa, BaJlOBON MedU U MOI-
BUXHOTro MapraHua. OfAHaKo ¥ 3[leCb MPOCIEXUBAIOTCS CXOXHbIE YEPThI
B pacnpenejieHUM MMKDPO3JIEMEHTOB, OCOOEHHO B BEpXHMX NOPU30HTaX,
rae Habmionaercss obeqHeHUe BaJIOBHIMH (opMaMM MapraHia, MoJHO-
JleHa ¥ MOABUXHBIM LIMHKOM [0 CPaBHEHMIO C MOYBOOOPA3yIOUIMMH TO-
pollaMH, a TaKXe CPaBHUTEJIbLHO BHICOKOE COJlepXaHUE B TyMYCOBOM To-
pU30HTE OOpa, BalOBOTO LUMHKA U MOABUXHOU MeIH.

ITecyanble W cynecyaHble MOYBbLI, pa3BUBINUECS Ha BOMHO-JIEAHUKO-
BbIX Oe3BalyHHBIX CYTJIMHKAaX, MMEIOT WHAEKC MO BaJOBOMY KOJIWYECTBY
MHKpo3sieMeHTOB B Zn, Co, Cu, Mo, Mn > @ TO COZIEpXaHHIO MOABMXHbIX

Cu, Mo
B, Mn, Zn
ro ropu3oHTa OOJBIIMHCTBOM MUKPO3JIEMEHTOB, YTO CBSI3aHO C HM3-
KOH MX T'yMyCHPOBaHHOCTBIO M MaJibIM COIepXaHHUEeM YacTUll ¢pusnuyec-
KOH MIMHBL. BMecTe ¢ TeM B TakMX MoyBax MMEET MeCTO 3HaUMTeNbHas
MUTpaliMsi TYMYCOBBIX BELIECTB IO Npodwiio, a Gonee TSAXeNblif TpaHy-
JIOMETPUYECKHH COCTaB MOYBOOOpa3yOIIMX MOPON YCUIIMBAET 3aKpel-
JieH’e B HUX MMKPO3JIEMEHTOB, BBIHOCUMBIX U3 BepXHeil wyacTu Mpodu-
.

BHXHBIX ¢opM — Mo, Co, Mn

dopm — Co . OHU xapakTepusyloTcs oOeIHEeHHWEM TyMyCOBO-

B ryMycoBo-akKKyMyJISTHBHOM TOPHU30HTE pPacCMaTPHBaeMbIX TMOYB
M0 CPaBHEHUIO C MOYBOOOPA3yIOIE MOPOAOH OTMEYAETC HEKOTOPOE
HaKoOIUIeHHEe MOJBUXHON MEIM, CBA3aHHOE ¢ GUOTEHHOM aKTUBHOCTBHIO
MOYB M MOABUXHOTO MOJUOAEHa, KaK CHeJCTBUE creuudUKU MUHE-
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panbHOTO cocTaBa TecyaHbIX mouB. ConepxaHue BajoBoro 6opa v mou-
BMXXHOTO KOGajibTa B JIE€PHOBO-MOA30JUCTRIX MECYAHBIX U CYMECYaHBIX
MOYBax Ha CYTJIMHUCTBIX MOYBOOGPA3yIOUIUX MTOpolax GJIM3KO K UX KOJIH-
4YeCTBY B IOCJEAHMX.

JlepHOBbIe MOYBBI Ha MOPEHHBIX KApOOHATHBIX CYTJIMHKAaX UMEIOT MH-

Cu, B, Zn, Mn
JIeKC 110 BAJIOBOMY COAEPXaHUIO MUKPO3JIEMEHTOB —’—’—'—Mo Co »aHaBOI-
y

B, Cu
HO-JICAHUKOBBIX CYyTJIHHKax — Zn, Mn m . ITo xonuyecTBY NOABUXK-
3

HbIX (OpM 3JIEMEHTOB JaHHbIE MOYBBI UMEIOT WHIEKCHI COOTBETCTBEHHO

Cu, Mn, B Cu, Mn, B
CO, Zn —TO—— )24 COW
LMeil B TyMyCOBOM TOpU3OHTE MeIV, MapraHila U Gopa, YTo OOyCJIOBIEHO
pa3sBUTHEM AEPHOBOTO Mpoliecca, XapaKTepU3yIoLIerocsi HaKoIUIEHHEM opra-
HUYECKOro BElIECTBa, IHEPTMYHON ero MUHepaliM3alldedd U BOBJIEUEHHEM
XUMHYECKUX 3JIEMEHTOB B OMOJIOTMYECKUI KPYTrOBOPOT.

BTopoit 0cOGEHHOCTBIO pacrnpeleieHUs MUKPOIJIEMEHTOB B CHCTEME
MoYBa — MOpoAa B IEPHOBBIX MOYBAX Ha CYTJIMHUCTBIX OTJIOXKEHUSX SIBJISI-
ercsi 6ojiee HU3KOE CollepXXaHWe MoJuOJeHa ¥ BaJOBOTO KoOajibTa B Ma-
XOTHOM CJioe MO0 CpaBHEHMIO ¢ MoyBooOpa3syioleit nmopopoit. Conepxa-
HMe LIMHKA U MOABUXHOTO KoOaibTa B 3THX MOYBaxX OJIM3KO K UX KOJIMYeE-
CTBY B NouyBooOpa3syiollleil rmopoze.

B nmouyBax Ha KapOOHAaTHBIX MOPOAAX UMEET MECTO 3HAYMTENIbHasl aK-
KyMYJISILLUSL B BEPXHUX TOPU3OHTaxX LIMHKA, CBsI3aHHasi ¢ aMGoTepHBIM
XapaKTepoM 3JIEMEHTa U BBICOKOM HACBHILIEHHOCTHIO OCHOBAaHUSIMM JIaH-
HbIX MoYB. B moyBax Ha HeKapOOHATHBIX CYTJIMHKAaX GoJiee BbICOKasi KOH-
LeHTpaUuus LUHHKa OTMEYeHa B MoYyBoobpa3yiouieii nmopoae. BepxHue ro-
PH3OHTHI TaKUX MOYB OGEOHEHBI HUHKOM, OCOOEHHO €ro MOABHXKHBIMH
¢dopMmaMu.

AJuioBHaJIbHBIE U OCylIaeMble TophsHbie MOYBbI, chOPMUpPOBaABIIHE-
Csl Ha BOIHO-JIEAHUKOBBIX U MOPEHHBIX CYTJIMHKAX, UMEIOT CXOAHbIE WH-
B, Cu, Zn

Co ’
XapaKTepU3ylolllie HaKOIUIEeHHe B TYMYCOBOM TOPM30HTE IO CpaBHEHUIO
c nmopojoii 6opa, MeAUM U LUUHKA, a TaKke 0oJjiee BBICOKOE colepXaHue
KobanbTa B CyrIMHUCTON Mopoae. KonuyecTso MapraHiia ¥ MonubaeHa B
JAHHBIX MOYBaX OJIU3KO K HX KOHUEHTPAlLMH B MOYBoOOpa3syiolleil mopo-
ne. CXOACTBO reOXMMHUYECKUX acCOLMALIMii HAaKOTUIEHUST U paccesiHUs Ba-
JIOBHX ()OpM MHKpPO3JIEMEHTOB B CHCTEME MOYBa — IMOpoda B WJUTIOBU-
JIBHBIX M OCYHLIaeMBbIX TOPPSHBIX MOYBAX CBUIAETENBCTBYET 00 MIEHTUY-
HOCTH TIpoueccoB (GOpPMHUPOBAHUSI UX MUKPOIJEMEHTHOTO COCTaBa, Ia-
BEHCTBYIOIIIEE YYacCTHE B KOTOPBIX MPUHMMAIOT TMAPOTeHHass U MeXaHHU-
yeckasi aKKyMyJAALMs, ajUTIOBUAJIbHbIE NMPOlIECChl, OHOTEHHOE 3aKperuie-
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HVe 3JIEMEHTOB, YCW/IMBaIOUieeCsd 3a CYET MOBBLIIUEHHOTO CONEpXaHUs
opraHuyeckoro BelllecTBa. Ha3sBaHHble (pakTOpb! 0OYCNOBIMBAIOT OTHO-
CUTEJIBHO BBICOKOE COJiep>XXaHHe OONBIIMHCTBA MUKPOIJNIEMEHTOB B T'YMy-
COBO-aKKyMY/JISITABHOM TOPU30HTE JJAHHBIX MOYB MO CPAaBHEHMIO C MTOYBO-
obpa3ymouleit Mopoioi.

[Mono6Hasi 3aKOHOMEPHOCTb HApYUIAETCS B pacrpelesieHUW TOABUX-
HbIX (GOPM MUKPOIJIEMEHTOB. AJUTIOBHAJIBHbIM MTOYBaM Ha BOIHO-JIEAHUKO-

Mn, B
BbIX CYNIMHKax XapakrtepeH uHaekc Mo, Co, Zn Cu , OCYIIIa€MbIM

TOpGSHBIM Ha MOPEHHBIX BJIYHHBIX CYDJIMHKax — Mo CLB—Z?-"—’—C—O B

paccMaTpyBaeMbIX MOYBAX CXOAHble YepTbl HAONIOAAIOTCS B paclpenene-
HUM Menu, Gopa, MapraHiia, BblpakeHHble B UX HaKOIUJIEHUH B T'yMyco-
BO-aKKyMYJISITUBHOM TOpPU30HTE, a TaKXKe MOJubAeHa, KOJIMYECTBO KO-
TOPOro B AAHHBIX MOYBaX OJIM3KO K COAEpPXaHHWIO B MOYBOOOpasyollei
nopoze. Paznuuus HabiomaloTcs B pacnpedelieHMM KoOajnbTa M IIMHKA.
Tak, B aJUTIOBUANBHBIX MTOYBAX COIEpXAHUE 3TUX 3JIEMEHTOB B MaXOTHOM
cnoe 6JIM3KO K WX KOMUYECTBY B Mo4yBooOpa3yiolleit nopoje, a B ocyila-
eMBbIX TOpGSAHBIX MOYBaX HAOMIONAeTCS aKKyMyJsiiiMs KoOajlbTa B TyMy-
COBOM TOPU30HTE W KOHLEHTpAlMs LUMHKA B MOpPOIE.

JlaHHble pa3inyusi BHI3BaHbBI HEOJWHAKOBBIMU YCJIOBUSIMU pa3BUTHS
paccMaTpuBaeMbIX MOYB. B anmoBUaNIbHBIX MOYBaxX aJUTIOBUAJIbHBIE MPO-
LIECCHI CITOCOOCTBYIOT OGOTALIEHUIO BEPXHUX TOPU3OHTOB XUMHUYECKUMH
3JIeMEHTaMM 3a CYET HAHOCOB, MOCTYMAIOIIUX B MEPHO/bI MaBOAKOB. BhI-
COKO€ CcolepXaHUe OpPraHUYeCcKOro BelllecTBa oOycloBnMBaeT OUOTEH-
HOE 3aKpelUieHUe MUKPO3JieMeHTOB. B ocyiiaeMbix TOpdsHBIX MoYBax Mpu
WCIpaBHO paboTalolleit MOJbAEPHONW CUCTEME OCYILIEHUS MeXaHWdecKasi
aKKYMyJSIUS MUKPO3JIEMEHTOB MeHee BblpaxeHa. OQHaKo MpHU BBICO-
KOM CTOSTHUM TOYBEHHO-TPYHTOBBIX BOJ MMEIOT MECTO MpOllecChl THA-
POT€HHOTO MOCTYIUIEHUS 3JIEMEHTOB B MaXOTHBIN CJIOH M MX OGUOTEHHOM
aKKyMyJSILMUA 3a CYET OpraHWYEecKoro BellecTBa Topda, a crneuudpuka
OKHCJIMTENIbHO-BOCCTAHOBUTENbHBIX YCJIOBUI OKa3biBaeT BIMSHUE Ha MOJ-
BUXXHOCTb MUKPO3JIEMEHTOB M OMNpelesisieT XapaKTep WX paclpene/ieHus
B CHUCTEeMe MoYyBa — IOpoa.

JlepHOBO-MOA30/IMCTbIE TIOYBBI, Pa3BUBLIMECS HAa MOPEHHBIX BaIYH-
HBIX CYTIECSIX, UMEIOT BO MHOTOM CXOAHBbIE YepThl pacnpelesieHUs] KakK
BaJIOBBIX, TaK U MOABUXHBIX (JOPM MUKPOINEMEHTOB B CHUCTEME MMOYBA —
nopoza. Tak, Jerko- U cpeIHeCyrIMHUCTbIe MOYBBI XapaKTePU3YIOTCS UH-
B, Zn, Co, Cu, Mn

Mo
Cu, Mn, B, Mo, Co
Zn
VMEET MECTO aKKyMyJisilisi B T'YMYCOBOM TOPM30HTE MO CpPaBHEHHUIO C
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NopoJloif GOJIBIIMHCTBA MUKPO3JIEMEHTOB. B cyrnecuyaHbIX Mopoaax oTMe-
4aeTcsi UL GoJiee BBICOKOE CONEepXaHWe BaJIOBOro MojubaeHa W Moji-
BHXHOTO LIWHKA.

Heckonbko MHasi 3aKOHOMEPHOCTb pacHpeiesieHUs] MUKpO3JieMeH-
TOB HabNIOZaeTcsl B NMeCYaHBIX M CYMECYaHbIX MOYBaX Ha MOPEHHBIX
BAIYHHbIX cyrecsix. OHM MO BaJIOBOMY COJIEPXaHUI0O MHUKPO3ITEMEHTOB

B, Zn
nmelotr uHaekc Cu, Mn, Co ;VIo ,a M0 KOJWYECTBY NMOABHXHBIX POpM
Cu, Mo, Mn, Co
BT. B nmaHHBIX MouBax, KaK M B TIOYBaX JIErKO- M CPEIHE-

CYIJIMHUCTBIX, HabMI0AaeTcss HaKoOIUIeHWE B TYyMYCOBO-aKKyMY/ISITABHOM
TOPU3OHTE BajioBoro Oopa, LMHKA, MOABMXHBIX (HOpPM MeAH, MOIUOAe-
Ha, MapraHua ¥ KobanabTa, a TakkKe HEKOTOpas KOHLIEHTpalus BajloBOTO
MoJMO/ieHa U MOABUXHOIO IIMHKA B MOYBOOOpa3yiolleit nopoie. OnqHako
B OTIMYME OT CYIJIMHMUCTBIX MOYB, COlepXaHue BaloBbIX (HopM MeENH,
MapraHua, Ko6anbTa U MOABMXHOTO MOJMOAEeHa B MecyaHbIX U cyllecya-
HBIX MoYBax OJIM3KO K MX KOJMYECTBY B MTOpPOJE.

JlaHHbIE pa3uyusi B pacnpeliefieHHH MUKPO3JIEMEHTOB CBSI3aHbI, [J1aB-
HBIM 00pa3oM, C pa3HbIM cofiepXXaHueM (U3MYEeCKOil TITMHBI M TyMyca B
JIAHHEBIX MMoyBax. B TskensIx MOYBax ¢ OTHOCUTENBHO BHICOKMM CONlEPXaHU-
€M TyMyca Mo CPaBHEHMIO C MecYyaHbIMU U CyllecyaHbIMM HaOmofaeTcs
6oree BbICOKAsl KOHLIEHTpallUsl OOJMBIINHCTBA MUKPOJIEMEHTOB B TyMycCO-
BO-aKKyMYJISITUBHOM TOpPH3OHTE.

YMeHbllIeHHe KOMuyecTBa HU3NYECKON MIMHBI M I'yMyca B JEPHOBO-
MOA30JMCTBIX MMOYBAaX MPUBOOUT K CHUXEHUIO YPOBHSI HAKOTUIEHHUA MHK-
PO3JIEMEHTOB B MTaXOTHOM cJio€, YTO OOYCIOBWJIO MEHBILUYIO KOHLEHTpa-
LMIO BaJOBBIX (OPM MeaM, MapraHiia, KoGanbTa M MOABUXHOTO LUWHKa B
TIECYaHbIX U CyTIeCYaHbIX MOYBaX.

IMoussl, copMmupoBaBiLIMecss Ha MecHYaHbIX MOYBOOOPA3YIOUIUX MTOPO-
Jlax, KaK MpaBUJIO, XapaKTepu3yloTcsi 6ojiee BHICOKMM COEpXKaHUEM MUK-
PO3JIEMEHTOB B TYMYCOBO-aKKyMYJISITUBHOM TOPU3OHTE IO CPaBHEHMIO C
nopoaoii. Tak, IepHOBO-NOA30JMUCTbIE IeCUaHble, CyMECYaHHIE JIETKO-U
CPEAHECYTIMHUCTBIE TMOYBBI MMEIOT MHIEKC IO BaJOBOMY COJAEPXaHWIO

Co, B, Zn, Mn, Cu
MHKpO3/ieMeHTOB Mo ,a T0 KOJIMYECTBY MOABUXHBIX
dopm — Zn Co, Cu, Mn, Mo, B . AJUTIOBU&JIbHBIE U OCylllaeMble TOpdsiHble
MOYBbI, CHOPMUPOBABLIMECS Ha O3€PHO-JIENHUKOBBIX U JpPEBHEANTIO-
BUAJIbHBIX TECKaX KaK MO BaJOBOMY COJEpPXaHMIO, TaK M MO Kojauye-
CTBY MOABHXHBIX ()OPM MUKDPOIJIEMEHTOB XapaKTepU3YIOTC WHIEKCOM

Co, Mn, Mo, B, Zn, Cu

IMono6Hoe pacnpenejieHue MUKpPO3JEMEHTOB B CUCTEME TMOYBa — IO-
poja, XxapakTepHoe [UIsl To4YB Ha IMECYaHbIX Mopoaax, sAABJIAECTCA CIE€NCTBU-
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€M HECKOJIbKMX siBJIeHUii. Bo-nepBbIX, NecuaHble MOYBOOOpa3yoLIHe MO-
POJIbI XapaKTepU3yIOTCSl OYeHb HU3KUM COAEPXaHUEM KaK BaJIOBBIX, TaK
Y TIOBUXHBIX POpM MUKPOINEMEHTOB MO CPAaBHEHUIO ¢ DoJice TAXEIbI-
MU nioponaMu. Bo-mepBbIX, OTHOCUTENBHO BBICOKOE COIEPKaHUE opra-
HHUYECKOTO BellleCTBa, B TOM YMCJIE M B JIETKUX MOYBaX, B TOW UK UHOM
CTENeHU CMOoCOOCTBYET OMOTEeHHOW aKKyMyJIsSLMU MHUKPO3JIEMEHTOB B
r'YMYCOBOM TOPHU3OHTE.

OnHako B pa3HBIX THIAaX ITOYB MOTYT UMEThb MECTO HEKOTOphIE OT-
KJIOHEHHUsI OT O0Lueil 3aKOHOMEPHOCTU pacnpefieieHUsT MUKPOIJIEMEH-
TOB B CUCTEMe MOYBa — Mopojia. Tak, B J€PHOBO-MOA30JUCTLIX MOYBaX
colepxaHue BaJIOBOrO0 MOJMOIeHa M MOABUXHOTO I[MHKA B T'YMYCOBO-
aKKyMYJISTUBHOM TOPM30HTE OJIU3KO K UX KOJUYECTBY B MOYBOOOpa3y-
IOLUX Toponax. B ajumoBHaIbHBIX U OCylIaeMbIX TOpGSHBIX TTOYBaX JIaH-
Hasl 3aKOHOMEPHOCTH He NMposBIsgeTcsA. DTO 00yCIOBJIEHO NPUPOLOI MTOY-
BOOOpPa30BaHUS JAEPHOBO-TOA30JIMCTHIX U AJUTIOBUAIBHBIX, a TaKXe OCY-
HIaeMBIX TOPMAHBIX MOYB, UX pa3NUYMEM MO MHUHEpPATbHOMY M XHMM-
YeCKOMY COCTaBy.

AJITIOBUANIbHBIE TOYBBI, MOACTUIaeMble MorpeOeHHBIM TopdoM, Mo
Banonomyzcozgp%aﬂmo MUKPOIJIEMEHTOB XapaKTEPU3YIOTCSI WHIEKCOM

n 0]

Mn, Mo, —;~— a 110 KOJIM4ECTBY MOIABUXHBIX HOpPM — Zn. f\:/lun, (if;o’ 5
OHHU OT/IMYAIOTCS HAKOTUIEHUEM B T'yMYCOBO-aKKYMYJISTUBHOM TOPH30OHTE
KobGanbTa, BanoBbIX POpM IIMHKA, OOpa U MOABIKHON MEAM, a TaKKe KOH-
LeHTpauueil B nmorpe6beHHOM Topde BajoBOW Meau, MOABUXHBIX GopM
LIMHKa, MapraHia, MoiubaeHa u 6opa. KonnyecTBo BajioBOro MapraHma u
MoJuMOeHa B TaHHBIX MOYBaX OJIU3KO K UX COAEPXAHUIO B MOACTUNIAIOLIEH
nopoje.

AHalIu3 reoOXMMHUYECKUX acCOLIMaLMii HAKOIUIEHUSI U pacCesTHUsST MUK-
pO3JIEMEHTOB B CUCTEME MOYBa — MOpPOJAA MO3BOJISIET BBIAEIUTh Ha Tep-
PUTOPUHU 00JIaCTH YEThIpe MeNOoreOXUMHYECKUE NMPOBUHLWH, pa3jiinyalo-
LIMECS COCTABOM MaKpO- U MUKPO3JIEMEHTOB B OCHOBHBIX pPa3HOBHIHOC-
TAX ¥ TUTaX MOYB, XapaKTePOM MHUTPaUUU XMMUYECKUX DJIEMEHTOB U 0CO-
OEHHOCTSIMM MX paclipelleieHUs] B MOYBaX B TEPPUTOPUAJILHOM OTHOIIIe-
HUHU.

CeBepo-3anafiHasi NMeforeoxuMuyeckasi NMPOBHHIUS pacloioXeHa Ha
Tepputopun 3eMJIaHACKOro mnoiyoctposa, ITonecckoro, ceBepHoil YacTu
I'ypeeBckoro, I'Bapaeiickoro u Gonblueit yactu barpaTmoHosckoro paiio-
HOB. [l naHHOTO peroHa XapaKTepHbl HauOosiee BHICOKME KOHILIEHTpa-
LIMM KpeMHe3eMa M CpaBHUTENbHO HU3KHE — OCTaJIbHBIX MaKPOKOMIIO-
HEHTOB. DTa MPOBUHIUSA UMEET NT€OXUMHUYECKUIT MHIEKC O BaJIOBOMY CO-

NEpXaHUI0 MUKPO3NEMEHTOB B, Zn o Go Mo Mn » 2 MO KONMYECTBY
s ¢ ] t]

Mo, Cu
noaBxHbIx ¢popm B, Co, Mn,T. 31ech MOYBBl 00eIHEHB! BAJIOBLIMU
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¢opMamu KobanbTa, MeaU, MOJIUOJAEHA, MapraHila ¥ MOABMXHBIM LIMH-
koM. [loBbIlIeHHOE coliepXXaHUe MOABMXHOIO MOJIUOAEHA U MEIU B Ty-
MYCOBO-aKKyMYJIITUBHOM TOPU30HTE TIOYB NAaHHOW NMPOBUHIIMU SIBJISI-
€TCs CJEeACTBUEM XO3SAHCTBEHHON JesITeIbHOCTH 4YeJIOBEKa U Xopollei
OKYJIbTYPEHHOCTH NMoYB. Ha KOHUEHTpaUMIO U paccessHHE JIEMEHTOB B
MOYBax 3TOW MPOBUHIIMM OKA3BIBAET BIAUSHUE MPEUMYIIECTBEHHO JIUTO-
TeOXUMHUYECKHIT COCTaB MOpPOI.

CeBepo-BOCTOYHas TeIOreOXMMHUYECKasi TTPOBUHIIMS pacIiojioXeHa Ha
Tepputopud Hemanckoro, KpacHnosHameHckoro, HecrepoBckoro, O3sep-
CKOTO0, I0T0-BOCTOYHOI yacTu ['ypbeBCKOTO M ceBepHOM YacTH YepHsSXoB-
CKOTo pailoHOB. DTO paifoH pacHpOCTPaHEHHUsI, TJIaBHbIM 00pa3oM, JIerKo-
U CPEAHECYTJIMHUCTRIX TMOYB, XapaKTepU3YIOLIUXCsT Oojiee HU3KWUM COlep-
XaHUeM KpeMHo3eMa M 0oJiee BHICOKMM COIEPXaHHMEM OKCHIOB aJIlOMH-
HMs, Xejie3a, Kanbluusi, ochopa U Kaiusi MO CPaBHEHUIO C MOYBAMU

ceBepo-3aMajHoi MPOBUHLIMM. ['eOXUMMYECKUIT WHIEKC HJaHHOTO PerTHo-
B, Zn
Ha MO BaJOBOMY cojiepXaHHuio MukposieMeHToB Co, Cu ————-——M]{ Mo 0
b

Cu, B, Mn

KOJIM4YeCTBY MOJABUXHBIX popm — Co Mo, Zn - Jlns noyB fJaHHOTO pe-
TMOHa XapaKTepHO HaKOIUIEHHE B TyMYCOBO-aKKyMYyJISTUBHOM rOPU30HTe
MoABMXHBIX ¢opM Oopa U LIMHKA, MOABUXHBIX dopMm Meau u Gopa, a
TakXXe KOHIIEHTpalLUs B MOYBOOOpa3yIoLIMX NMopoiax MoJIubAeHa, Bano-
BOTO MapraHLia 4 NMOIBHXHOTO UMHKA. Ha KoHIeHTpaLMIo U paccesiHue
3JIEMEHTOB B MOYBax JaHHOWH MPOBUHIIMM B PaBHOW CTENEHU OKa3bIBa-
10T BIUsSHUE ABa pakTopa — JUTOr€OXMMUYECKHUI COCTaB nopon U 6uo-
reHHOE HaKOIUIEHHE.

LleHTpanbHas meqoreoxuMuyeckass NMPOBUHUMUS 3aHMMaeT TepPUTO-
puio [1paBIMHCKOro, 10ro-3amajHyi0 4acTb YEepHSIXOBCKOro M IOXHYIO
yacth 'Bapaeiickoro paitoHoB. [loyBnl JaHHOW NMPOBUHLIMM XapaKTepu-
3YIOTCSI, KaK MPaBUIIO, TSAXEJbIM TPaHYyTOMETPUHYECKMM COCTaBOM, CpaB-
HUTEJILHO HU3KMM COJepXaHUeM KpeMHe3eMa U Oojiee BBICOKUM CO-
JiepXaHUEM JAPYTMX MaKpoKoMInoHeHToB. I1o BaloBOMYy colepXaHHUIO MHUK-
PO3JIEMEHTOB MOYBBI JAHHOH MPOBUHLUMUU MMEIOT FEOXUMUYECKUI MHIEKC
MnCo, B, Zn, Cu Cu, Mn, B, Mo, Co

Mo Zn
OHM XapaKTepU3YIOTCSI HAKOTUIEHUEM B TYMYCOBO-aKKYMYJISITUBHOM ro-
pU30HTe OOJNILIIMHCTBA KaK BaJIOBbIX, TAK M MOABUXHBIX GOPM MUKpO-
3JIEMEHTOB, YTO SIBJISIETCS CJIENCTBUEM MX aKTUBHOI OMOreHHOM aKkKy-
MYJISILIMH.

OCOGEHHOCTH TIeoJIOTUYECKOTO CTpOeHUs U crneuudpuka MOYBO-
00pa3ylolMxX MpoLecCoB — (GaKToOpbl, MO3BOJUBIIWE BLIAECIUTb Ca-
MOCTOSITEJIBHYIO TeOTEOXMMHUYECKYI0 MPOBUHLHKIO Ha Tepputopuu He-
MaHCKON HHM3MEHHOCTH.

, TI0 KOJTMYECTBY MOABIXKHBIX (popM
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lMoyBbl 31€Ch XapaKTepU3YyIOTCA GONbUIMM HaKOIMJIEHUEM OpraHu-
YeCKOro BellleCTBa, UMEIOT 3anac MOTEHUUAJIBHOrO IIOJOPOAUsS U OT-
JIMYAIOTCS CPaBHUTENLHO BHICOKMM COIEpXaHUEM MaKpO-U MHUKpO3Jie-
MeHTOB. LI HUX U IO BaJOBOMY CONEPXAHUIO, U 1O KOJIUYECTBY MOJ-
BUXHBIX (hOPM MHKPO3JIEMEHTOB XapaKTepeH reoXMMHMYECKUIl MHIEKC

Cu, Zn, Mn, Mo, Co, B ' .pyrerenncrByiommit 0 BICOKOH GHOTEHHOM aK-

KYMYJISIUMM 3JIEMEHTOB B TYMYCOBOM TOPM3OHTE.

5. Bausinue ypoBHS XMMM3allHH 3eMJIedeIUs
Ha ColepXaHHe H MOABHXHOCTb MHKPOIJEMEHTOB
B MOYBaxX

[MoyBa — 3TO ecTeCTBEHHO-UCTOPHYECKOE TMPUPOJHOE OOpa3oBaHUeE,
chopMupoBaBlileecss NP y4acCTHM COBOKYITHOCTU (hakTOpOB, IJIaBHBIMHU
U3 KOTOPBIX SIBISIOTCS MO4YBOOGpa3yloliine Mopolsl M MOYBEHHO-TPYHTO-
Bble BOABI, KJIMMaT, pejibed, pacTUTeNbHbIe U XHUBOTHbIE OPTaHU3MBbI,
XO3SIACTBEHHas! NeTENbHOCTb YelioBeKa.

Ha coBpeMeHHOM 3Tamne pa3BUTHs OOLIECTBa XO3dWCTBEeHHas nes-
TEJBHOCTb YeJIOBEKa BBICTYIMAET KaK BaXHeluii ¢pakrop nmoyBoodpaso-
BaHus. [1o MacTabam CBOEro BIMSIHUSI Ha MUTPALIMIO XUMHUUYECKHUX 3Tle-
MEHTOB B GMocdepe oHa cpaBHMMa C NPUPOJHBIMU TEeOXUMUUYECKHUMU
¢akropamu (Kosna B. A., 1974; Baxenun U. I'., 1981; Kynakosckas T. H.,
1984; Yymauenko U. H., AnapeeB A. T., 1984). Ecau BiussHUe npupoa-
HbIX ()aKTOPOB Ha MOYBY MPOSBJSIETCS CTUXUIHO, TO 4YeJNOBeK B MpoO-
Liecce CBOeil NesTeNbHOCTU BO3JEHCTBYET Ha MOYBY IlleJIEHANPaBIEHHO,
W3MEHSIET ee B COOTBETCTBUHU CO CBOUMU moTpebHocTaMHU. C pa3BUTHEM
MPOU3BOAUTENbHBIX CUJI W POCTOM YPOBHSI XMMH3allMU CENbCKOXO3sM-
CTBEHHOTO MPOU3BOJICTBA UCTTOJIb30BaHUE U TIPe0Opa3oBaHUE MOYBBI YCH-
JIUBaeTCH.

BaxHeitiiuM ¢akTopoM BO3AEIHCTBUS Ha MOYBY B IMPOLIECCE CENbC-
KOXO3SMCTBEHHOI NesTeIbHOCTH 4YeJIoBeKa SIBJIIeTCS BHECEHUE MUHe-
PaNbHBIX, OPraHMYECKUX YIOOPEeHUt U XUMUYECKUX MeJnopaHToB. Pac-
Tylde o6BbeMbl PUMEHEHUST aTPOXUMHUKATOB B 3eMJIEIEIMU BCECTOPOH -
He BJIMSIOT Ha CBOICTBA MMOYBBI, peoOpa3yioT ciocobHOCTh 3eMenb (Ky-
nakosckast T. H., 1973).

Kak noka3zanu uccnenosanust ydyeHsix (Baxenun U. I'., 1957; lapxy-
ma U. @, 1970; Oxypxo M. C., 1970; Kosanbckuit B. B., Annpu-
anosa I'. A., 1970; Cannko . M. u np., 1971; Benuupiva TI'. 1., [lpoHo-
Ba H. f1., 1981), okynbTypeHHble MOYBH 3HAYUTENBHO OTJIMYAIOTCS OT
HEJTWHHBIX U OCBOEHHBIX CIab0OKY/IbTYPEHHbIX MEHee KUCIION peakLu-
el cpelbl, Gonbilieil HACBHIILEHHOCTHIO OCHOBaHUSMM, 0ojiee BBHICOKUM
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YPOBHEM a30THOTO, ¢ochOpHOro U KaJHIHOTO MUTAHUS Ui pacTeHHiA,
a TakXe MO0 CoJAepXKaHHWIO M 3afacaM rymyca ¥ €ro KauyeCTBEeHHOMY COCTa-
By. MHorue asropsl (Ixypko M. C., 1970; Jlynuvosuu U. C., 1973; Cro-
sHos 1. B., 1978, 1982, 1984; Toiika M. A. u ap., 1980; Cemnyxo H. .,
LisiranoB A. O., 1983 u Jp.) oT™MeualoT GoJblilee HaAKOTUIEHHE MUKpPO3Jie-
MEHTOB B OKYJIBTYPEHHBIX TMOYBAX IO CPaBHEHHIO CO CJIaOOOKYJIBLTYpEH-
HBIMH.

C y4yeToM MoOYBEHHOro GOHHUTETa, B OCHOBY KOTOPOTO ITOJIOXEHBI OC-
HOBHBIE TTapaMeTPbl arpOXMMUYECKHUX CBOICTB TMOYB (rpaHy/ioMeTpUyec-
KMH cocTas, coaepxXaHue rymyca, pH u npyrue), mpoBe/ieHa olieHKa Hau-
6oJiee pacITpOCTPaHEHHBIX AEPHOBO-TTOA30UCTBIX TOYB KaJImHUHTpanckoi
obJlacTH, B pe3yabTaTte KOTOPOil BbIIEJIEHBl TP T'PYIITHI MOYB IO OKYJIBTY-
peHHocTH. B kaxmoi#t rpynne ¢ UCMoib30BaHMEM BapHallHOHHO-CTaTUCTH-
YECKUX METOJ0B OMNpEIC/IEHbl CPEAHNE BEIUYMHBI arpOXMMHUUYECKUX MOKa-
3aTesielf MOYB U coliepXaHHWe B HUX Makpo- U MUKpoaJieMeHToB. TlomyyeH-
Hble AaHHBIE TOJIOXEHBl B OCHOBY TOIpa3/ie/ICHUs MTOYB MO OKYJIbTYpeH-
HoCTH (Tabn. 45).

B rpynmy cjiaGooKy/IbTYpEeHHbBIX BOULIN [TOYBBI TPEUMYLIECTBEHHO Jier-
KOro rpaHy/JIOMETPHYECKOTO COCTaBa, ClIaboOryMyCHPOBaHHBIE, C KUCTON
peakuueit cpenbl M cnaboif HacbIIIEHHOCTBIO OCHOBaHWsSMHU. Takue mo-
YBbl HU3KO- WIIH cpeAHeobecreyeHbl 60poM W Melblo, cpeliHeoOecneye-
HBI MapraHueM M G€IHBI MO colepXaHUI0 MOJIUOAeHa, KoOaibTa U LIMH-
Ka.

CpelHeOKyIbTYpeHHbIe TMOYBBI NMPEACTABJIEHbH B OCHOBHOM CPEIHM-
MM M JIETKHMH CYTJIMHKAMM W OTIMYAIOTCS OT ClNabOOKYJbTYPEHHBIX
To4yB OoJjiee BBICOKON TyMYCHpPOBAaHHOCTBIO, MEHEE KHUCIOW peaxkuuei
cpelbl W 3HAYUTENBHOW HACBIIIEHHOCTbIO OcHOoBaHMsSIMU. OHHU conep-
xat Oonbuie docdopa, xauss U MukpoaeMeHToB. [lo comepxaHHiO
fopa, HMHKa W KoOajbTa JaHHbIE MOYBBI Cpe/lHEOOECTIEYeHbl, UMEIOT
HU3KYI0 00€CTIeYEHHOCTh MOJIMOIIEHOM MW BBICOKOOOECTIeYEHbI MeIblo U
MapraHIeM.

IMouBBl C BBHICOKOW OKYJBTYPEHHOCTbIO, KaK MPaBHJIO, UMEIOT OTHO-
CHUTEJIBHO XOPOLLUMIA 3amac rymyca, noaBuxHoro ¢opdopa U o6MeHHOro
KaJIusi, a TaKXe craboKMCIyl0 WIH ONU3KYI0 K HEHTpaIbHOI peakuuio
cpellbl ¥ OTIWYAIOTCSI GOJMBIIOH HACHIIIIEHHOCThIO ocHOBaHHUsIMHU. [To co-
IepXaHUI0 MHUKPO3JIeMEHTOB TaKue MOYBBI BBICOKOOOECTEUEHB! MEAbI0 U
MapraHIeM, CpeiHe- WIW BBICOKOODecIedyeHbl 60poM, KoOaJIbTOM U LIMH-
KOM, a TaKXe XapaKTepU3yIOTCs HU3KOM WK cpeiHeil obecrnedeHHOCThIO
MoJUGIEHOM.

AHaIM3 JaHHBIX MO OKYJbTYPEHHOCTH IMO3BOJISIET CleJlaTh BHIBOA O
TOM, UTO CylUIeCTBEHHasi OOHMTHPOBKA MOYB JaeT peajbHYIO OLEHKY MX
MJIOXOPOAUs, U CpeliHNEe BEJIMYMHBI OCHOBHBIX arpoXMMUUYECKUX TOKa-
3aTeneit U colepXaHHe MHUKPOIIEMEHTOB IO KaXHOil rpyrine OKylbTy-
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PEHHOCTH B OCHOBHOM YKJIA[bIBAlOTCA B COOTBETCTBYIOLIWE rpalailluu,
TIPUHATBIE B arpOXMMUYECKO# CITyX0e CTpaHBbI.

IMpousBoncTBeHHas AEATENLHOCTh Y€JIOBEKA H WHTEHCHBHOCTb UCIIOJNb-
30BaHUsI 3aMellb OOYCJIOBJIMBAIOT U3MEHEHHE XMMHUYECKOTO U MUKpO3Jie-
MEHTHOTO cOcTaBa noyB. B iurepatype nMpUBOASATCS OTAEABHBIE CBEEHUS O
6onee HU3KOM COLEPXaHHWHM MHUKPO3JEMEHTOB B IAXOTHBHIX MOYBaX, MO
cpaBHeHMIO ¢ tyroBbIMHK (Canbko I1. U. u ap., 1971). O60011eHne faHHBIX O
COIEPXAHUU MHUKPO3JIEMEHTOB B TOYBAaX OOJIaCTH TMOKA3aJI0 3HAYUTENb-
HBIE pa3finyusi B UX KOJIMYECTBE B MOYBAX Pa3HBIX CEJIBCKOXO3SHCTBEHHbIX
yroauii (tabn. 46).

Ha Bcex M3y4aeMbIX THIAX MOYB B MaXOTHOM CJIOE MALUHU CONEPXKUTCS
MEHbLIE MUKPO3JIEMEHTOB, YEM B JIYTOMACTOMIIHBIX YTOAbIX. DTO OOBSIC-
HSIETCSI, TIpeXJAe Bcero, 6oJiee BBICOKUM €XETONHbIM OTYYXICHUEM MHK-
PO3JIEMEHTOB C YPOXAaeM Ha MaxOTHBIX 3eMJIAX, OoJiee S3HEPTHYHON MU-
HepaJin3aled B HUX OPraHMYecKoro BEelIeCTBa, a Takke OoJbLIeit more-
peii MHKpPO3JIEMEHTOB 3a CYET BBIMBIBAHUS W BbIHOCA C JPEHaXHBIMU
BOJaMHU.

B nousax jyromacTOMUIHBIX yroawii, Gnaromapsi MOLIHOMY pa3BUTHIO
TPaBSTHUCTON PACTUTEIBHOCTH, 0OJiee aKTUBHO IPOSIBJISIOTCS ITPOLIECCHI
6HOreHHOI aKKyMyJISILIUM MUKpO3JieMeHToB. KpoMe Toro, 31ech MMeeT MecTo
HX JIOTOJTHUTEJILHOE TOCTYTUIEHHE B TYMYCOBBI TOPU3OHT 3a CYET MMApO-
FEHHOW Y MeXaHWYeCKOW aKKyMYJISILIUH.

Pasnuuust B comepXXaHUM OTHEJBHBIX MHKPO3JIEMEHTOB B ITOYBaxX pas-
HBIX CEJIbCKOXO3SIMCTBEHHBIX YTOIWi HEONWHAKOBbIE. MeHee CylIeCTBeHHBI
OHU y MapraHia u MoJimoaeHa (He npesbimialoT 5—6%), Gonee 3HaYUTEND-
Hbl y Gopa, Meau u kobaibTa (ot 7 10 16,4%), a Taxke y umMHKa (ot 22,6 1o
33,6%) u 3aBUCAT OT THUIa NMOYBLL. B JIepHOBO-NON30JMUCTHIX MOYBAX OHH
MEHEe CYLECTBEHHBI N0 CpaBHEHHIO C NEPHOBBIMU W ALTIOBUAILHBIMU, a
TaKkKe TOpGSIHBIMH MTOYBAMH.

B moarsepxaeHue paHee cleJJaHHOTO HaMH BbIBoJa O OoJblleil noTepe
MHKPO3JIEMEHTOB 3a CUET BLIMBIBAHUS X C JPEHAXHBIMHA BOAAMM Ha Maui-
He HaMU MpPOBEIEHbI TPEXJIETHHE SKCIMEPUMEHTHI MO0 H3YYEHHUIO KOJIuye-
CTBEHHOTO M KaYeCTBEHHOIO COCTaBa IPEHaXXHOTO CTOKa C Pa3HbIX BHUAOB
CeJIbCKOXO3SMCTBEHHBIX Yroauii (tab. 47).

KOHLIEHTpaLUsi MUKPO3JIEMEHTOB B JIDEHAXHBIX BOJAAX M WX BBIHOC C
Pa3HBIX CEJILCKOXO3AMCTBEHHBIX YroAuif HEOAMHAKOBbI. B mouysax maimrHu
OHM BBIILIE 10 CPAaBHEHHUIO C JIyrOMacTOMIIHBIMU yroibsiMH. Tak, rono-
BO# BBIHOC Oopa, MeI U LHWHKaA ApeHaXHbIMU BOJaMH U3 MOYB MAlIHU B
2,2—3 pa3a, a MosiublieHa, MapraHua v kobaibta — B 1,4—1,8 pa3a Bbiie,
YeM M3 CEHOKOCHBIX Yromuii.

OTHOCUTENILHO BBICOKMI YPOBEHb BBIHOCA MHUKDPO3JEMEHTOB Jpe-
HaXHBIMU BOJAMHM M3 IMOYB MAXOTHBIX Yrollhii OOBSICHSETCS UWHTEHCUB-
HBIM CEJIbCKOXO3SIMCTBEHHBIM UCTIOJIb30BAaHUEM 3THX 3eMeNb. B pesynb-
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TaTe CUCTEMaTHYeCKUX o6paboToK B Mpoduie MaxoTHBIX MOYB MpeBaTH-
PYIOT OKMCJIMTENIbHBIE TIPOLIECCHI, KOTOPHIE 3HAYUTENIBHO CHUXAIOT ypo-
BEHb OWOreHHOTro 3aKpEIUIEHWs] 3JIEMEHTOB, a XOpolIasi JpEeHUPOBaH-
HOCTb 3THX TOYB U U300MJIHE OCATKOB CITOCOOCTBYIOT MUTPAllMd MHKPO-
3JIEMEHTOB CBEPXY BHHM3 MO npodwino noys ¥ obOrameHuio WMH Jpe-
HaXHBIX BOJI.

PasBuTHe rycToit TpaBSIHUCTON pacCTUTEILHOCTH Ha JIYTOMaCTOMIIHBIX
YroAbsiX YCWIMBAET MPOLIECC OHOTeHHOI aKKyMYJSLHM MUKpPO3JieMeH-
TOB, a MJIOTHas JAEpHUHA crocoDCTBYeT MX 3aKperuleHuio. Beicokmii ypo-
BEHb CTOSIHUSI MTOYBEHHO-TPYHTOBBIX BOJL H BPEMEHHOE WIH JUIHTEJILHOE
repeyBlaXHEHHUE MOYB M3MEHSIOT YCJIOBUS THAPOJIOTHYECKOTO peXUMa.
3nech, Kak NMpaBWIO, B JIETHHI MEPUOI MMEET MECTO MPEUMYIIECTBEH-
HO BBIMTOTHOW BOAHBIA PEXUM, MPUBOASLIUI K HEKOTOpoMy oboraiile-
HHUIO TYMyCOBOTO FOPH30HTa MHKPO3JIEMEHTAMH U 3HAYMTEJIBHO CHMXa-
IOWIMI WX KOHLEHTpPAUMIO B JPEHAXHBIX BOAAX, a CJEIOBATeNIbHO, U MX
BBIHOC.

OnHako ypoBEHb BbIHOCA MHKDPO3JEMEHTOB JAPEHAXHBIMH BOAAMU
OTHOCHTENIBHO 3alaca WX MOABHXHBIX ¢opM B mpodiie BecbMa He3Ha-
yuTenbHblil. Ha moysax maumrHu y Gopa, Meau, MapraHiia ¥ KoOaibTa OH
konebnercs or 0,032 no 0,085%, y mMonuGneHa cocrasnster 0,13% u y
uMHKa 2%. Ha nyronacTOHIHBIX YroAbsaX BHIHOC GOJBIIMHCTBA MHKPO-
35neMeHTOB He mpeBbitiaeT 0,023—0,044% u nuillb MO LIMHKY COCTaBIsIET
0,93%.

OnHako, HECMOTpST Ha OTHOCHMTEJILHO HeGOJIbIIME TMOTEPH MHKPO-
3JIEMEHTOB C JAPEHAXHBIM CTOKOM OT WX OOIllero 3amaca B IaXOTHOM
cnoe, IpU HU3KOM YPOBHE 0DECNEYEHHOCTH MOYB JaHHBIMH 3JIEeMEHTa-
MU 3Ta CTaThsl PacXofia MOXeT 3HAYUTEJIbHO YCWIUTh AePUIUT psna
2NIEMEHTOB JUIsl PACTEHHI. Y4eT ypOBHS BHIHOCA MUKPO3JEMEHTOB Jipe-
HaXHBIMM BOJAaMH HUMEET BaXHOE 3HAaYEHHE JUIs pacueTa MX OajlaHca B
TOYBAaX U OCOGEHHO B YCJIOBHSIX H3y4aeMOIo pETHOHAa C H3OBITOYHBIM
repeyBlaXHeHWEM IOYB, OOWIMEM OCAIKOB M WHTCHCHUBHON MelHopa-
nuen.

Bonbilloli TeopeTHYeCKHil MHTEpEC U MPAaKTUYECKOoe 3HayeHHe HUMeeT
U3yyeHHe JUHAMHUKH CE30HHOro BBHIHOCA MHMKPO3JIEMEHTOB APEHAXHBIM
cTokoM (puc. 2). OHa MO3BOJNSET YCTAHOBUTH B3aUMOCBSI3b PaTUYHBIX
(hakTOpOB, BIMSIOIIWX Ha YPOBEHb BBIHOCA MHMKPO3JIEMEHTOB B OTHE/b-
Hble MEPHOAbI rolla, OCOOGEHHOCTH W3MEeHEHHs] KOHLEHTpAUUM 3JIeMeH-
TOB MOJ BJAWSTHUEM KIWMaTHYECKUX (PaKTOPOB W JIp.

YpoBeHb CTOKa ApPEHaXHBIX BoA B 3uMHHMIl nepuon (613,5 M3/ra)
COIJIaCyeTCsi C KOJIMYECTBOM BBIMAJAIONIMX OCAIKOB. 31ech IMIaBeHCTBYIO-
UIyl0 pojb BO B3aWMOCBSI3W JaHHBIX (PaKTOPOB WIPAlOT KIMMAaTHYECKHE
YCIIOBUSI perMOHa — MsTKasi TeIulasi 3UMa W OOWIME OCagKoB B 3TOT
nepuon. B BeceHHe-JIETHe-OCEHHMIT MepUoll YpOBeHb APEHAXKHOTO CTOKa
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Puc. 2. InHamMuka BBIHOCA MMKPO3/IEMEHTOB APEHAXHBIM CTOKOM

He ompelessieTcsl KOJIUYECTBOM OCaikoB. BecHoil B nepuon TasiHUsl CHera
YPOBEHb JPEHAXHOTO CTOKa MaKCUMaJbHBI (983,3 M3/ra), a KOHIIEHT-
pauusi MUKpPO3JIEMEHTOB ITOCTENEHHO yMEHbILAeTcss 3a cyeT pasbasie-
Husi. B mepuwon BeretauMu pacTeHMii, HECMOTPS Ha OOWIHME OCaIKOB,
yYpOBeHb APEHaXHOTO CTOKa HM3Kuit (352,3 M3/ra netom u 144,8 M’/ra
OCEHBIO), YTO CBSI3aHO C MOILUHBIM MCIIapeHHWEM BOIBI pacTeHusiMu. B
3TOT MEPUOA OTMEYAETCs] MUHMMAIbHAsi KOHLIEHTpalUsi MHUKPO3JIEMEH-
TOB B JIpEHaXHBIX BOJAX, YTO OIpPEAEsIETCS 3HAYUTENbHBIM WX 3aKpen-
JieHueM B mnouBe. [loBbillIeHHE KOHLEHTPAUMU MHUKDPOIJIEMEHTOB B BOJIE
B TMO3HEOCEHHHUI MEpPUOJ MPOUCXOAUT BCJIEACTBUE MPEKPAILEHUS BETe-
TallMd pacTeHMit, YaCTHYHONW MUHEpaiM3allid OPTaHUYECKOro Belle-
CTBa U Tepexoja MUHEPATbHBIX 3JIEMEHTOB B MOIABIDKHOE cocTosiHue. Ha
MaliHe 3TOT Mpolecc UAeT Gojiee aKTUBHO, Ye€M Ha JIYrOMacTOMILHBIX
YTOAbSIX.

INono6Hast 3aKOHOMEPHOCTDb TMPOSIBASIETCS B CE30HHOM BBIHOCE MHUKPO-
3JIEMEHTOB JIpEHAXHBIMH BOJaMHM, TI€ €10 MUHUMYM ITPUXOIUTCS Ha JIeT-
He-paHHEOCEHHHU TIepHoOl, T. €. IEPUO aKTUBHOIO POCTa YU pa3BUTHS pac-
TEHWI, a MAaKCUMYM — Ha 3UMHHUIl ¥ paHHeBeceHHWi mepuoabl. Tak, B
MepUoA ¢ aeKabpsi 1o deBpaib C APEHAXHBIM CTOKOM BBIHOCUTCS OT 38 no
45%, a ¢ Mmaprta nmo mait — ot 35,1 no 40,7% MHKpPO3JEMEHTOB OT MX
rOOBOTO BLIMBIBAHHS, a OCEHBIO M JIETOM — COOTBETCTBEHHO OT 7 O
14,5% w ot 6,3 10 12,3%.

BeretallHOHHRIN MMEpHOJ] Ha JIYTOMACTOMIIHBIX YTOAbSIX HauYMHaeTcs C
cepelvHbl amnpelist ¥ MPOAOJDKAETCS 10 CEPEAMHBI OKTSIOPs, a Ha MaXOTHBIX
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yrofibsix, TMIaBHbIM 06pa3oM, C MepBoIi JeKaabl Masi 10 KOHIa aBrycra, T. .
TIPOIOJIXKUTENILHOCTh €r0 Ha NYTONMaCTOMIIHBIX yroibaX Ha 1,5 Mecsitia 60J1b-
lle, YeM Ha MairHe. JTo TakKe OKa3bIBaeT CYLIECTBEHHOE BIHSAHUE Ha Ypo-
BEHb MHUIpallHH MHKpPO3JIEMECHTOB M WX BBIMBIBAHME JPEHaXHBLIMM BOJa-
MU, MO0 OTHOI U3 TIABHBIX MPUYUH CHHXXEHHUSI BLIHOCA 3JIEMEHTOB B Tie-
PUMOJ BeTeTallMW PACTEeHUIii SIBSIETCSl BOBJIEUEHHE MOCTIEAHUX B GUOJIOTH-
4Yeckuit KpyroBopoT. bojiee miuTenbHoe HaXxoXIeHWe MauIHW 6e3 pacTH-
TeJIbHOTO MOKPOBA, MO CPAaBHEHMIO C JIYTOMACTOWIIHBLIMH YroAbsMH, TaK-
Xe CrocoOCTBYET 00Jiee BHICOKOMY BBIHOCY MHKPO3JEMEHTOB JAPEHAXHBIM
CTOKOM.

TlpoBeneHHbIE MCCEAOBaHUs MO3BOJIAIOT CIENaTh BHIBOL O TOM, UTO
MUKpOYHAOOpEHUs ClleyeT NMPUMEHSTh B MEPUOJA aKTHBHOTO pocTa W pas-
BUTHSI PaCTEHMIii, YTO HE MPUBEIET K MX CYIUIECTBEHHBIM MOTEPSIM U Ha-
KOTUIEHHMIO MX B MOYBEHHO-TPYHTOBBIX BOJAX.

B ycnoBusix BbICOKOTO YPOBHSI XUMHU3ALUU U XHMUYECKON MeJTHOpaLiuy
3eMeJib IPOU3BOJICTBEHHAs! IESITEIbHOCTD YeJIoBEKa OKa3biBaeT CyIECTBEH-
Hoe BIIMSTHUE Ha U3MEHEHMUe IUIONIopOous MoyB. BHeceHne opraHWYecKuXx,
MUHEPAITBbHbIX YIOOPEHHIt U XMMHYECKUX MEJTHOPAHTOB U3MeEHsieT du3n-
KO-XMMHWYECKHE YCJIOBUSI B MOYBE, HEWTPATU3YET KHUCIYIO pEeaklMio Mo-
YBEHHOTO pacTBOpa, MOBLIIIAET COAEPKAHUE B IMOYBE IJIEMEHTOB MUTA-
HUsI, @ TAKXKe OKa3bIBAET BIUSIHWE Ha MOABIKHOCTH MHKPO3JIEMEHTOB U X
JIOCTYTTHOCTb PaCTEHHSIM.

B nuTtepaTtype NMPUBOOSTCS CBEICHUS O BIUSIHUW W3BECTKOBaHUS
KHCJIBIX MOYB Ha TOABHXHOCTh MHKPO3JEMEHTOB, OJIHAKO OHH BeCh-
Ma npoTuBopeuynBbl. O CHUXEHWU collepXaHHUs TOJABUXHOro 6opa B
pa3HBIX THIMaX MOYB MPH M3BECTKOBAHWUM CBHUIETENLCTBYIOT paboOThI
Pro6ensam 3., Pays K. (1969); Mmenu u umnka — JIxypko M. C., Ur-
HatoBo# B. I'. (1974); MopyruHoit M. I1. u np. (1974); ko6anbra — B
pa6otax Eroposoit T. K. (1968), ITununymko B. H., Tyesa H. A. (1972);
lMNonbaxmenosa A. H. (1980).

l'eesuu H. A. (1974) ycranosuna, uto uameHnenue pH cpenst ¢ 4,5 no
6,5 cHUXaJIO cojiepXaHWe MOABHXHOIO MapraHia B J€pHOBO-ITOA30JHC-
TOU cymecyaHoif mouBe ¢ 60 mo 20 mr/kr, B cyruHucTOl — ¢ 203 1o
45 mr/xr, B TopdsiHOit — ¢ 68 10 22 Mr/Kr. AHAJIOTHYHOE BJIUSTHUE U3BE-
CTKOBaHMs Ha TOIBUXHOCTh MapraHiia B TTOUBEe OTMEUYEHO B paboTax Ipy-
rux uccnenosareneit (beep K., 1968; Ilanoumna E. B., 1977; INucapes b.
A., TlonkonsuHa A. K., 1977).

O MONIOXHUTENLHOM BIWSIHUM W3BECTKOBaHUSI Ha TMOJIBWXHOCTb M YC-
BOSIEMOCTb PacTeHHsIMM MoaubaeHa paccKasbiBaeTcss B paborax [lletep-
oyprckoro A. B. (1972); Punbkuc I. 5. (1972); Pyauua B. [i., Lllunorosckoro
B. B. (1975); ®omuna I1. U. u np. (1976); Pouesa B. A. (1979).

B pa6orax Typbac 3. u ap. (1971), Pouesa B. A. (1979) nokasaHo, 4yTo
M3BECTKOBAHHME KMCIIBIX IMTOYB CHWXaeT MOABMXHOCTb MOJHUOJEHa U ero
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JIOCTYMTHOCTb PAacTeHHUSIM U, HAOOOPOT, YBEJNMYMUBAET COAEpXaHUE MOA-
BMXKHOTO IIMHKA Ha M3BECTKOBAHHBIX YYaCTKaXx.

HexoTtopblie uccaenoBatenu MpUXonsaT K BbIBOAY, YTO BHeCEHHE M3-
BECTU He OKa3blBaeT BIMSHUS Ha MOABUXHOCTb MUKPOIJIEMEHTOB B MMO-
4YBax.

Ilna KanuHuHrpaackoit o61acTd c ee BBICOKMM YPOBHEM XUMM3a-
IIMM U MeJIHopalluv 3eMeJib U3ydeHUe BIUSTHUSI U3BECTKOBAHUS Ha MOA-
BUXXKHOCTb U COEepXaHNe MUKPOIJIEMEHTOB B MOUBAX BECbMa aKTyallb-
HoO.

B 8-eTHeM orbiTe ObLIO N3YUEHO AeHCTBHE PAa3HBIX ;103 CTAHLEBOM 30716l
U JIOJIOMUTOBOH MYKH Ha COAEpPXaHUE MOABUXHBIX (OPM MUKPOINEMEH-
TOB B JIEPHOBO-TIOA30JIMCTON MOYBE M UX MOCTyIUIeHWe B pacTeHust. [1pose-
JleHWe MHOTOJIETHETO ONbiTa MO3BOJWIO MPOCAENUTh NWHAMUKY H3MeEHe-
HUS COIEpXaHUsl MOABMXHBIX (JOPM MMKPOIJIEMEHTOB Ha WU3BECTKOBAaH-
HBIX yyacTkax (puc. 3).

OO6u1eit 3aKOHOMEPHOCTBIO SIBJISIETCSI HEKOTOPOe CHUXEHUe Oopa, Meau,
MapraHiia, KobajibTa U IMHKA B rno4Be B repBble 1—4 roma rnocnie BHece-
HUSI U3BECTKOBBIX MaTepUaToB. YPOBEHb M MPOIOIKUTENILHOCTD AEHCTBUS

1975 1977 1979 1981 1975 1977 1979 198l

1976 1978 1980 1982 1976 1978 1980 1982
CnaHuesast 30/1a JlonomuToBasi Myka

Puc. 3. lunammka n3MeHeHUs! COAEPXKaHUsi MUKPO3JIEMEHTOB
B 1104Bax NPU U3BECTKOBAaHUU

Jlo3bl u3gectyn, T/ra —---— 3,5; 7,0;——- 14,0— - —21,0.
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3aBUCAT OT 103kl U3BECTH U U3MeHEHUst pH. Cnaboe BIUsSIHUE Ha TIOABUX-
HOCTb MHKPO3JIEMEHTOB OKa3blBajia J03a M3Bectd 3,5 T/ra. Kak mpasuro,
€€ NIeiCTBIE MPOSIBIISUIOCH JIMIIB B IOl BHECEHHS.

bonee mponomxuTenbHoe BO3NeiCTBUE OKa3blBAJIM BBICOKHE JI03bI H3-
BeCTU. MakcCUMaJIbHOe CHUXEHHE ColepXaHUs MHUKpPOIJIEMEHTOB Hablio-
JJI0Ch Ha BTOPOM WX TPETHIA 1O/l TTOCJie U3BeCTKOBaHUsI. OIHaKO YPOBEHb
CHWXCHYST COIEPXaHHUsl TIOABWXHBIX (OpM MHKPO3JEMEHTOB NPH M3BECT-
KOBaHWU HEBLICOKHUH. Tak, oT 1036l U3BECTH 3,5 T/Ta X KOJIMYECTBO YMEHb-
wanoch Ha 2—9%, 7 1/ra — 6—15%, 14 1/ra—9—22% W ot 21 T/ra Ha 13—
29%.

JlonoMuToBast MyKa B GoJbllleif CTEIEHH BIMSIET Ha M3MEHEHUE KOH-
LEHTPaUUX MOABWKHBIX (POPM MHUKpPO3JEMEHTOB B TMOYBE, MO CpaBHE-
HHUIO CO ClIaHIEeBOM 30JI0if, UTO, MO-BHAMMOMY, CBA3aHO C JIOIMOJIHH-
TeJIbHBIM BHECEHHEM HEKOTOpPOTo KOJIMYECTBa 3JIEMEHTOB C MOCJIEIHEN.
Ilo HamMM AaHHBIM W TaHHBIM APYTHX HccienoBarteneit (Typbac 3., Kai-
MeT P., Xucr B., 1971) B 1 Kr cyxXoii cjiaH1LI€BOI 30JIbI COIEPXUTCS B MT:
4—23 6opa; 8,6 —15,6 menu; 140—205 mapranua; 6,2 Monubaena; 1,9—
3,4 kobanbra ¥ 28—126 HMHKa.

B nocnenctsuu (yepes 2—5 jieT) U3BECTKOBaHHE OOYCIOBIUBAIO MO-
BbIIIEHWE YPOBHS COJEPXaHUS MUKPO3JEMEHTOB B MOYBaX, YTO OOBSIC-
HsleTcsi cTabuJTM3alieit MOYBEHHBIX MPOLIECCOB W YIYYLIeHHEM YCIOBHU
KOpHEBOTO MUTaHUs pacTteHuit. Tak, B nepuon ¢ 3-ro no 8-it rox mocne
BHECEHMUsI M3BECTH B J03e 3,5 T/ra comepXaHWe MOABUXHOro O6opa B
MOYBe MO OTAEJNBHLIM rofaM yBeJIWYMUBaJIoch oT 2,3 mo 26,3% u B cpen-
HeM 3a 8 JIET ¢ yueToM oO0LIei aMIUTUTYbI H3MEHEHHST €T0 COIEpXaHUs
no rogam cocrasnsier 1—9%, mean — cooTseTCcTBEHHO OT 4,6 10 17,5%
U B cpeaHeM 4—11,1%, kobansta — ot 1,1 no 14,2 u 5—9%, unHka —
ot 1,7 no 18 u 4—7%, mapranua — ot 3,1 no 14,6 u 4,2—7,5%.

Ho3a ussectu 7 T/ra B nocjeneicTBUM MOBbIMIANA colepXaHue Oopa
Ha 2,2—21%, meau — Ha 2,9—20,9%, kobansra — Ha 2,7—15,4%, uuH-
Ka — Ha 5,9—18%, mapranna — Ha 2,4—17,1%. B cpenHem 3a 8 ner
coliepXaHHe AaHHBIX MHUKPO3JIEMEHTOB MOCJIE W3BECTKOBaHUS B 3TOMH
[103€ YBeJIMYWBAIOCh COOTBETCTBEHHO Ha 5—6; 10,3—13,6; 10—11; 6,4—
10 u 4,8—11%. MeHee 3HauUuTeJIbHOE YBEJIMUYEHNE CONEPXKAHUS MUKPO-
3JIEMEHTOB B MOCIENEHCTBUN W3BECTH WMEJIO MECTO NPU €€ BHECEHHU B
6osiee BoICOKHX Ao3ax (14 u 21 1/ra) (Tabxn. 48).

3anac HakoIUIeHUs B ITOYBE IMOABUXHBIX (POPM pacCMaTPUBAEMbIX MHK-
PO3JIEMEHTOB 3aBUCHUT OT BMIAa M3BECTKOBOIOo MaTepHasia — OoJibli€ NMPU
M3BECTKOBAHUU CIAHUEBOH 30JI0i1, MO CPaBHEHHIO C NOJIOMHUTOBOIH MY-
KOii.

WHasi 3aKOHOMEpPHOCTb Ha0MIONAeTCsl B MOBEXCHWH MOIBUXHOIO MO-
nubaeHa Mpyu U3BECTKOBaHWU. BHeceHHe claHIEBO# 30JbI U JOJJIOMUTOBON
MYKH YBEJIMUWBAET KOJIMUECTBO €ro MOABMXHBIX POPM B MOYBE KaK B rol
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VX BHECEHHUs, TaK ¥ B mocieaeicTBuu. [lpu 3TOM ypoBeHb MU3MEHEHMS
coepXaHus MoaubaeHa HaxOAUTCs B TPSAMOI 3aBUCUMOCTH OT 103 U3-
BECTKOBBIX MatepuayioB. Kak npaBusio, MaKCUMyM yBeJTUYEHUST KOHIIEH~-
Tpauuu MoaubaeHa HabmonaeTcss Ha 3—4-i ToA Mocjie U3BECTKOBAHMS.
3aTeM ero KoJIMYeCTBO B MOYBE MOCTEMEHHO yMEHbIIaeTCs U Ha 6—8-i
rofl MOXeET ObITh HUXe YPOBHSI B HEH3BECTKOBAHHOM TTOUYBE, BCIAEACTBUE
€ro BbIMBIBAHUSI U BBIHOCA YpOXaeM.

Kak u B ciyyae ¢ IpyruMH MUKpO3JieMeHTaMH, GoJiee BBICOKHI ypo-
BeHb COAEpXaHUsi MonubaeHa B MOYBe WMEET MECTO MPHU W3BECTKOBA-
HHUM CHIaHLIEBOI 30510 MO CpPaBHEHHUIO C JOJIOMUTOBON MYKOit. 3a cuer
BHeCeHHUs 3,5 T/ra U3BeCTH CojepXaHWe MOABUXHOTO MOJIUGAEHa B MO-
YBe B OTHEJbHbIe rombl mosslianock Ha 1,1—13,8%, or 7 T/ra — Ha
2,5—-27,3%, ot 14 1/ra — Ha 4,8—28,9% wu 21 t/ra — Ha 7—40%. B
cpeiHeM 3a § JieT OT M3BeCTKOBAHMS B yKa3aHHBIX 033X COmepXaHHe
MoaubAeHa B MOYBe MOBBINIAJIOCH COOTBETCTBEHHO Ha 2—4; 4,7—13,8;
15,6—19 u 22-27,7%.

OnbiThl IOKA3aJIM, YTO B 1I€JIOM 3a 8 JIeT B MOYBAX M3BECTKOBAHHBIX
Y4YacTKOB obliiee coAepXaHue MOABUXHBLIX (POPM MUKpPOJIEMEHTOB ObLIO
BbIllle, YeM B HEHU3BECTKOBAHHON MouBe, a Haubosee ONTUMAJIILHON [10-
30# M3BECTKOBOTO MaTepuaia Mo ero AelCTBUIO Ha MOABUXHOCTb MUKPO-
3JIEMEHTOB cielyeT cyuTath 7 T/ra. I1pu aroit mo3e 3a 8 et obuiee comep-
XaHue 60pa B IMOYBE MOBBICHIOCH HA 5—6%, Menu W MoOaMGIeHa — Ha
13—14%, mapranua, kob6ansra U UMHKa — Ha 10—11%.

W3BecTKOBaHME KHUCIIBIX MOYB OKa3biBAaeT OMNpe/esieHHOe NeiCTBHE Ha
MOCTYTUIEHHE MUKPO3JIEMEHTOB B PAaCTEHHs W CYLIECTBEHHO BJIMSIET HA MUX
BbIHOC ypoXaeM. [Ipy 3TOM ypOBHU HaKOTUIEHUS] MUKPO3JIEMEHTOB B pac-
TEHMSIX 3aBUCAT OT HO3bI U BHlIa M3BECTKOBOTO MaTepUasia U 0COGeHHOCTEH
CeNbCKOXO3SNCTBEHHBIX KYJBTYP.

N3BecTtkoBanue, moBuiiias pH nmouBbl U CHUXasg MOABUXHOCTb MEIH,
LIMHKa, MapraHua, kobajibra U 6opa, 0OyCc/IOBIUBAET B MEPBbIE TOAbI TOP-
Mo3silllee MeUCTBUE HA TMOCTYIJIEHWE 3TUX 3JIEMEHTOB B pacTeHus. Jlen-
peccHsi B HaKOIJIEHUH MHMKDPO3JIEMEHTOB B Pa3HBIX CEJIbCKOXO3SAWCTBEH-
HBIX KYJIbTYpax MpU BHECEHWH WM3BEeCTH B n03e 3,5 T/ra mposiBasieTcd B
TeueHue 1—2 ner, 7 1/ra — 2—3, 14 1/ra — 4—5 u 21 T/ra — Gonee 5 ner.
Topmo3sitiiee aeiicTBUe U3BECTH Ha MOCTYIJIeHHEe MUKPO3JIEMEHTOB B pa-
CTEeHHWsl TaKXe 3aBUCHUT OT BMAA U AO03bl M3BECTKOBOTO Marepuana. Eciu
YpOBEHb CHUXEHUSI KOHLIEHTPAIIMM IJIEMEHTOB B PACTEHHUSX OT JO3bI U3-
Bectd 3,5 u 7 T/ra He TipeBHIlIaeT 10 OTHOCHTENBHBIX MPOLIEHTOB, TO
6osee BoIcOKMe 1036l — 14 U 21 T/ra okasbiBaJIM OoJiee cHIbHOE TOPMO-
3silllee NEWCTBUE W CHUXAJIM YPOBEHb TMOCTYIJIEHUS] 3JIEMEHTOB B pacTe-
Hust Ha 15% u Gornee.

Mo Mepe cTaOMIM3aLIUU MOUYBEHHBIX MPOLIECCOB TTOCTE W3BECTKOBA-
HUSA YJNYYIHAIOTCA YCIOBUS KOPHEBOTO MUTAHUS PACTEHHWH, OCHOBHLIE
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arpoXMMHUYECKHUE CBOMCTBA MOYB JOCTHTAIOT ONTUMaNbHOTrO ypoBHsA. Ha
3TOM 3Tane AeNpeccUpyiolliee JeiicTBUE U3BECTU Ha TMOCTYIJIEHUE MUK-
pO3JIEeMEHTOB B pacTeHHUs TIpeKpaliiaeTcsd U B ee TOCHedeiCTBUU, KakK
NpaBUJIO, UMEET MECTO MOBbIIUEHWE YPOBHS HAKOIUIEHUS MUKPOIJie-
MEHTOB B pacTeHUsx. HaubGoJblilee HakorieHHe HabJlogaeTcs pU BHe-
CEHMUM CNaHLEeBOM 30Jib1 B 103e 7 T/ra, rae B TeueHue 4—35 jieT cofepxa-
HHE MUKPOIJEMEHTOB B PACTEHHAX MOBBIIIANOCH HA 5—20 OTHOCUTENb-
HBIX MPOIIEHTOB.

AHanu3 xapakTepa 3aKOHOMEPHOCTEH U3MEHEHUSI MUKPO3JIEMEHTHOTO
COCTaBa MOYB MOJ JeiCTBUEM M3BECTKOBAHUS U YCJIOBHUIT IEMMOHUPOBA-
HUSI 3J1EMEHTOB B pacTeHUsl MOATBepXIaeT paHee ClieJIaHHBIH BBIBOA O
TOM, 4TO HauboJsiee ONMTUMAJbHON J030i W3BECTKOBOTO MaTepuajia Ha
CWIBHOKUCIION AEePHOBO-MOA30JUCTOH MOYBe siBJisieTcs1 7 T/ra.

Cnenyer oTMETHTb, YTO cliaHlleBasi 30j1a 10 CPAaBHEHWIO C HOJIOMH-
TOBOW MYKOW OKa3bIBaeT cjiaboe Aernpeccupyioliee AeiCTBHE HA MOCTYII-
JleHe MUKPO3JIEMEHTOB B PacTeHUs] U CUJIBHO BIIMsieT Ha TpaHcdopMa-
LIMI0 B HUX 3JIEMEHTOB B TOCJeNeICTBUU, YTO CBSA3aHO C OCOOEHHOCTS-
MM JaHHOTO M3BECTKOBOTO MaTepHasla Kak JOTMOJHUTEILHOrO AOHATOpA
MHOTMX MUKPO3IJIEMEHTOB.

HHas 3aKOHOMEPHOCTh TTOCTYILIEHHST MOJTUG/IeHA B pacTeHud. 31ech
nerpeccupyioinee AeiCTBUe U3BecTH He Habmonaercs. BHeceHuwe ciaH-
LIEBOIt 30J1bI WJIM AOJIOMUTOBON MYKH OKa3ajlo TpaHchopMuUpyoliee feii-
CTBME Ha MOCTyIJIeHWe MosiubaeHa B pacteHus. I1pu 3ToM cTeneHs gaH-
HOTO NeHCTBUS TIOBBIIIAJNACH C YBeJUYEHHUEM O3Bl M3BECTH M CHUXa-
J1ach B MOCJEAEHCTBAU. B oTanuUe OT APYruX JIEMEHTOB, IMaBHBIM dak-
TOpPOM, ONpeESIIOIIUM YPOBEHDb MOCTYIIEHUs MoJiubeHa B pacTeHus,
SIBJIseTCA U3MeHeHHe MOYBEHHON KHCJIOTHOCTU, a BMECTe C Hell U Moj-
BUXHOCTH MonubaeHa B MoyBe.

He3aBUCHMO OT U3MEHEHMSsT TTOABUXHOCTH MHUKPOIIEMEHTOB B U3-
BECTKOBaHHOMH ITOYBE, XapaKTepHOW OCOOEHHOCTHIO SIBJISIETCA YBeJHU-
YyeHWe UX OOIero BbIHOCA pa3HBIMM KYJbTypaMM B IleJIoM 3a 8 Jer
(Tabn. 49).

YpoBeHb BBIHOCA MHUKPO3JIEMEHTOB MOJOXHUTEIBHO KOPPENTUPYET C
J103aMH U3BECTKOBBIX MaTepuasioB. [Tpu fo3e 3,5 T/ra U3BeCTH OOLIMIT BRIHOC
MUKpO3JIEMEHTOB OJIM30K K KOHTPOJIO M MoBbIuajcs JuUwb B 1,05—1,14
pa3a, 71/ra — B 1,14—1,34; 14 T/ra — B 1,23—1,65 1 21 T/ra — B 1,33—
2,12 paza. [puBeaeHHbIE AaHHBIE MOKA3bIBAIOT Ha BHICOKOE IMOJIOXUTEb-
HOE BIIMSTHUE U3BECTKOBAHUSI HA MUKPO3TEMEHTHYIO CUTYAIHIO B CHUC-
TeMe MoYBa — pAacCTeHHWe, a TaKXe Ha BO3MOXHOCTbh YaCTHYHOIO CHU-
XeHUs1 nepHuUHTaA psila JIEMEHTOB B MOYBE 3a CUET MPOBENEHUSA daH-
HOTO MEpOIpPUSITHsI, OCOOEHHO NPU MPUMEHEHUM CJIAHLIEBON 30JIbI.

PocT 0o01ero BoIHOCa MUKPO3JIEMEHTOB MPU U3BECTKOBAHUM MPUBO-
JIUT K CHUXEHUIO UX COJIEPXAaHUS B MTOYBE U MOXET CO3/IaTh YCIOBUS 3HAUH-
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TeJbHOro AedUIUTA psiaa djieMeHTOB. [1o3ToMy NpM NMpoBeNeHUU HaH-
HOTO MEpOTIPUATUS HEOOXOAMMBI perysipHbIi KOHTPOJIb 3a U3MEHEHU-
€M collepXaHUsi MOABMXHBIX GOPM MHKPO3JIEMEHTOB B MTOYBAaX U CHUCTe-
MaTHYeCKOe BHECEHWE MHUKPOYIOOpEeHHit.

B nuTepaType NPUBOASTCS MHOTOYMCIIEHHBIE AaHHBIE O BIUSTHUM
pa3IUYHBIX BUJOB MUHEPANBHBIX YIOOpEHWIT Ha collepXaHHe U MOJABUX-
HOCTb MUKDOJJIEMEHTOB B IOYBAaX, a TAKXE Ha WX TOCTYIJieHUe B pac-
teHus. Hexoropwle aBTopst (LlBuaka I'. 1., 1976; NMauuu M. C., Jlo6o-
nma b. I1., 1978; Heno6osa I'. JI., Craposoiitosa B. I1., 1979) oTMeuaioT
yBeJUUYEHUE COMepXaHUs MOABUXHBIX ¢dopM Oopa, MapraHia, HMHKA
B ITOYBaX MPH BHECEHUU a30THBIX yAoOpeHuit. CHIDKEHHE MOABIKHOCTH MO-
nubaeHa M Mellu NMpH BHECEHHUH MaHHBIX yAOOpeHUit YCTaHOBJIEHO B paboTax
baxxosa B. K. (1977); Cenesuosoii I'. A., Moratyesoit 10. A. (1981). Orcyr-
CTBUE BIIMSIHUSI a30THBIX YAOOpeHWi Ha colepXaHWe MHKPO3JIEMEHTOB B
TmoyBax MmokasaHo B pabore Typ6ac 3. u ap. (1971).

Uccnenosarenn (Patuep E. U. u ap., 1972) yka3sIBaloT Ha yBeJinye-
HHUE cOoHepXaHUs MelM, IIMHKA, MapraHila U MOJUOJeHa B pacTeHHUAX
MPU BHECEHUM a30THBIX YNOOpeHMil, MpuyeM NaHHash 3aKOHOMEPHOCTh
6osice CHIBHO MpOSABASIETCS NMPU TPUMEHEHUU HUTPATHOTO a30Ta, MO
CPaBHEHHIO C aMMHAYHbIM.

B mnoneBBIX 3KCriepUMeHTaX ObUIM M3y4YeHbI 3aKOHOMEPHOCTH H3Me-
HEHUs colepXaHUsI TOABMXHbBIX (OPM MHUKPOIJIEMEHTOB B JEPHOBO-
MOA30IUCTBIX TMOYBaX MOA BIWUSIHMEM Pa3HBIX BHIOB M JI03 a30THBIX
ynobpeHuii. [eiicTBue ynoGpeHHiT W3y4yayslochb Ha IOYBaX, pa3inyaio-
UIUXCS] IO KMCIOTHOCTH, COEPXaHUIO MUKPOSJIOGMEHTOB U IPYTUM TIpH-
3HaKaM.

O606111eHHbIe 1TaHHBbIe (PaKTUYEeCKOro MaTepuaia, MpUBeAeHHOTO B
Tabauue 50, Moka3biBalOT, YTO aMMHUAyHasi CeJIUTPa MU MOUYEBHHA, He-
3aBUCUMO OT WX 103 Ha MOYBaX C pa3HOU OOMEHHOIt KHCJIOTHOCTBIO,
MpaKTHYECKN He U3MeHsIoT pH cpeanl M He OKa3bIBAIOT 3aMETHOTO
BJIUSTHUSL Ha U3MEHEHUEe COomepXaHUsI M MOMABMXHOCTH MHUKpOIIEMEH-
TOB B IAXOTHOM CJIOE.

Konebanusi B mameHeHuH pH u pa3bpoc KOHLEHTpaLUil 3JIEeMEHTOB
Jiexar B Npefenax OIIMOKM aHAJIUTUYECKUX U3MEPEHHUI, U Ha MOYBE C
pH 4,8 B cpeaHem coctaBisin +4—7 OTHOCHTEJBLHBIX NpolieHTa, ¢ pH
5,3 — +2,5—6% v c pH 6,9 — +6,3—7%.

bonee cylllecTBeHHble U3MEHEHUSI B COMEPXAHUM MOABHXHBIX (hOpM
MMKPODIJIEMEHTOB B MOYBaX MMeJH MeCTO NMpPU BHECEHUU (HU3UONOTU-
YEeCKU KUCJIOi conu ynobpeHus (cyabdara aMMOHUS), MPU 3TOM ypoO-
BEHb NCHCTBUA yNoOpeHUs 3aBUceNa OT ero Ao3bl. Tak, BHeceHUe 480 kr
a30Ta Ha rektap uaMeHuso pH nmouyseHHoIt cpeani Ha 0,1—0,6 eqUHULLI
B CTOPOHY MOAKMUCJIEHHS, YeM U OOYCTOBIMBAJIO TOBBILIEHHE MOIBUX-
HOCTH psila MUKPO3JIEMEHTOB B IOYBaXx.
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B nesoM mpu yBeauueHHWU NO3 A30THBIX ynoOpeHuit mposiasercs
TEHJEHIIMS K HEKOTOPOMY YBEJWYEHMIO KOJNWYECTBA MOABUXHBIX (hopM
6opa, Meau, MapraHia, Ko6aibTa, HHHKa U YMEHBIUIEHUIO KOHLIEHTPaLUU
MOJUOaeHa.

IMpu BHeceHun 120 Kr a3oTa Ha reKTap HaGMIOAANOCH HE3HAYUTEIBHOE
U3MEHEHHWE B COMEpXaHUU MUKpoasieMeHTOB. [1pu 3TOM conmepxaHue nmoa-
BUXHBIX (hOpM MeM W MapraHiia B moysax Nosblaioch Ha 4,7—6%, a
6opa, kobanbTa ¥ MHKA — Ha 11-14%. Jlo3a 240 kr/ra a3oTa, BHECEHHOTO
c cyib¢haToM aMMOHWUs, MOBBICUIA COiepXaHUE MUKPOIJIEMEHTOR B I0-
yBax Ha 14—24%, a 480 kr/ra — Ha 25—48%. KonuyecTBO MOIABHXHOIO
MoONMOneHa OT HEHCTBUS a30THBIX yaOOpeHMit yMeHbluaioch Ha 6—23%.
Bonee 3HaunTeNbHOE U3MEHEHHE COMEpXaHUsI MUKPO3JIEMEHTOB TPU BHe-
CEHMU a30THBIX YIOOPEHU TMPOSBISIOCH Ha KMUCJBIX IMOYBax MO CpaBHe-
HMIO CO CJTA0OKUCIIBIMU M HEHUTPabHBIMMU,

HU3MeHeHHe peaklIMM NMOYBEHHOIO PacTBOpa OKa3bIBaeT OMpelesieHHOe
JefiCTBUE Ha TTOABUXHOCTD MHUKPO3JIEMEHTOB, YTO TIOATBEPXHAETCS HEO-
JIUHAKOBBIM BJIUSTHHEM pa3HbIX (hOpM a30THBIX YIOOpEeHUH Ha YPOBEHb KOH-
LIEHTPALIMU 3JIEMEHTOB B MoYBax. ECIH aMMHayHasl ceJUTpa U MOYEBUHA
MOBBILIAIA WX coiepXaHue B cpefiHeM Ha 3—10%, To cyibdaT aMMOHUST —
Ha 13—20%, 4TO, HECOMHEHHO, CBSI3aHO C TMOAKHUCJSIONIUM JIEUCTBHEM
MOCJIeTHEr0 Ha MOYBEHHBII pacTBOP.

A30THBIE YIOOpEeHHUs, YIydlllasi YCJIOBUSI KOPHEBOTO THUTaHWUSl pacTe-
HUH, CITOCOOCTBYIOT MOCTYIIEHUIO B HUX MHUKDPO3JIEMEHTOB.

B 1eIoM MOXHO OTMETHUTb, YTO YPOBEHb MOCTYTIIEHUS MUKPO3JEMEH-
TOB B PAaCTEHUsI 3aBHCHT OT OCOOEHHOCTEN CENbCKOXO3STIUCTBEHHBIX KYJIb-
TYyp, A03 U (opM yHOOpeHHit. YBenuyeH!e ConepXaHUsi MUKPO3JIEMEHTOB
B PAcCTEHUSIX KYKYpY3bl, SUMEHSI U pXU NMPHU BHECEHNU a30THLIX YAOOpeHUIt
B f103e 120 kr/ra cocraBuio 13—17%, a B no3e 240 kr/ra noxoauno a0 30%
u 6onee. U3 Tpex M3yyeHHBIX BUIOB a30THBIX YAOOpeHUN Haubosiee CUMb-
HOE BJIUSIHUE Ha TOCTYIJIEHWE MMUKPO3JIEMEHTOB B pAacTEHUs] OKa3biBasl
cynbdaT aMMOHMS.

Bornee penvedHO nposBisieTcst OeiicTBUE a30THLIX YIOOpEHUiIt Ha BbI-
HOCE MUKPO3JIEMEHTOB C YPOXaeM CEJTbCKOXO3SMCTBEHHBIX KyIbTyp. YIIyu-
asi yCJIOBUS pa3BUTHUSI PAaCTeHU, yHOOpEHUsI CITOCOOCTBYIOT MOBBILLIE-
HUIO ypoXasi, a BMECTE C HUM M YBEJMUEHHIO BHIHOCA MMKPO3JIEMEHTOB.
He3aBucuMo OT BMAa a3oTHOro ynobpeHusi, BHeceHue 120 Kr a3ora Ha
reKTap CIiocoGCTBOBAJIO YBEJIMUEHUIO BBIHOCA MUKPO3/IeMeHTOB B |,4—1,7
pasa, a 240 xr/ra — B 1,5—2,3 pa3a.

YpoBeHb BBIHOCA MHUKPO3JIEMEHTOB OTIpefesieTcss OCODEHHOCTAMU
KynbTyp. C ypoXaeM 3eJIeHOW MacChl KYKYpy3bl C TeKTapHO#l Tulowanu
BbIHOcuTCH 12,7—25,2 r 6opa; 12,7—22,1 r menu; 138—259 r mapraHia,
0,8—1,82 r monmu6aeHa; 0,50—1,15 r kobansra U 90—173 r unHka. bonee
BBICOKMI1 ypPOBEHDb BBHIHOCA 3JIEMEHTOB XapaKTepeH Ui sUMeHsI U 03UMO
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pxu. JIns1 faHHBIX KYJbTYp OH COOTBETCTBEHHO cocTasisieT 20,3—43,4 u
10,6—22,8 r 6opa; 27,7—53,3 u 18,6—36,8 r meau; 305—617 n 250—
486 r mapranua; 156—359 u 136—301 r umHka.

B Tabnuue 51 mpuBeaeHsl 06061eHHbIE AaHHblE BHIHOCA MUKDPO3Jie-
MEHTOB TpeMsl U3yYaeMbIMU KYJIbTYpaMH TIOJ BJAUSTHHEM a30THBIX yI006-
peunit. [lpy BRIpalUMBAaHWUM KYKYpPY3bl Ha CWJIOC, STYMEHS M O3UMOI
PXH B cpellHEM 3a TPU roja C TreKTapHOW MIOillall OTYYXIAETCS OKO-
J0 44 t 6opa, 60 r mean, 700 r mapraHua, 4 r MoaubaeHa, 2,5 r Ko-
6anbTa U 380 r UMHKa.

BHeceHMe a30THBIX y1oOpeHHUit Ha (hoHe BBICOKOW arpoTeXHHUKH CIO-
coOCTBYeT MOBBIIIEHUIO BBIHOCA MUKPO3JeMeHTOB. Ilo 60opy OH Bo3pa-
craet 10 91 r, meau — 112 r, Mmaprauuy — 1360 r, mosiubneny — 8,1 T,
koGanbTy — 5,2 r ¥ uuHKYy — 850 r ¢ rekrapa.

OpnHako TipuBefieHHblE UUMPHI JaIOT MpPeACTaBleHUe JIWIIL 00 ycpen-
HEHHBIX 3HAYEHUSIX MUKPOIJIEMEHTOB B ITOYBaX BCJIENCTBHE UX BBIHOCA YPO-
xaeM. Bobicokue BeIMYUHB KOI(DGDUIIMEHTOB BapHallUM CBUAETEILCTBYIOT
O 3Ha4YUTENbHOM pa3bpoce 3TUX HUDP. BMmecTe ¢ TeM TNipuBeAeHHbIe AaH-
Hble HaMISIHO TMOATBEPXIAIOT aKTYyaJIbHOCTh MTPOOJieMbl TONOJMHEHUsT 3a-
MacoB MUKPO3JIEMEHTOB B MOYBAX B Mpoliecce XO3MCTBEHHON AesTebHO-
CTH 4YeJIOBeKa.

B nutepaType UMerOTCSI MHOTOYUC/IEHHBIE CBeIeHHUS O HeiCTBUU (oc-
(opHBIX U KanUtHBIX YAOOpeHHIt Ha colepXaHUe MUKPO3JIEMEHTOB B T10-
YBaxX U MX MOCTyIUIeHWe B pacTeHHsi. MHorue asTopnl (MypaBuH 3. A.,
Xypasnesa C. B., 1970; Crosivos [. B., 1973; Jlumkesuy I'. U., 1974;
He6onscun M. H., 1977; INanuu M. C., Jlo6ona Bb. I1., 1978; Sro-
muH b. A., Tumenko U. B., 1978) oTMeuaioT CHMXeHHE MOABUXHOCTH
Menu, IIMHKa, KobanbTra, 60pa M MapraHila B IOYBaX W yMeHblIeHUe UX
IOCTYITHOCTU PAacTEHUSIM TIPU BHeCEHUH docdopHBIX ynobpeHuii. B pa-
6otax PiobGensam 3., Pays K. (1969), MypaBuHna 3. A., Xypasaesoii C. B.
(1970), Monxoasuuoit A. K. (1980), Cenesuosoii I'. A., INloraryesoit
(1981) ormeuaeTcs yBeJIMUEHUE CONEPXAaHUS TIOABUXHOrO MOJUOAEHA
B MOYBaX Npyu BHeceHUH ¢ochopHbIX ynoOpeHMit, 0COGEHHO Ha KUCJIBIX
MoYBax.

HekoropsiMu aBropamu (YecHsik I'. Sl., Yecusik O. A., 1969; MenbHu-
kosa M. K., Kynens A. ., 1972; Fopoaunit H. H., T'yuyasx B. O., 1979)
TIOKa3aHO YBeJIMUeHHE CONEPXAaHMS psila MUKDPOIJIEMEHTOB B ITOYBaX IO
BJIMSTHUEM JJTUTESILHOTO MPUMEHEHHUS OIHUX TOJIBKO MHHEPaJIbHBIX yI00-
pPEHUH.

Hpyrue aBTopsl (Typbac 3. u ap., 1971) nokasanu, 4YTo cCUCTEMATU-
YyecKoe BHeCEHHE MUHEpaJbHBIX YAOOPDEHUIt He OKa3biBaeT CYylIeCTBEH-
HOTO BJIMSTHUSI HAa MOABUXHOCTh MUKPO3JIEMEHTOB B MOYBaX M MX HOC-
TYMHOCTb pacTeHUsAM. Ha oTCyTCTBHE KOppPEISILIMOHHOMN CBSI3H MEXIY CO-
IepXaHueM MakpoajieMeHTOB (a30T, dochop, Kanuit) U1 KoIUYecTBOM
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obliero U jocrynHoro 60pa B mouBax yKa3eiBaeTcss B pabortax Hemo6o-
Boii I. JI., CraposoitroBoit B. I1. (1979), Mmoanbaena — Cenesuosoit I'. A.,
IMoraryeBoit 0. A., mapraHua, MonubaeHa u umhka — Llly6a P. K.,
1977.

Panom wuccnemosareneit (Hemo6osa I'. JI., Craposoiitosa B. Il.,
1979) npuBoAATCA HaHHbIE O TOM, YTO BHECEHUE KAJIUNHHBIX YIOOpeHMii
CHKXAeT colepXaHWe B MOYBe MOABUXHBIX dopm Mend, 6opa U Map-
ravia.

HccnenoBanus, npoBefileHHbIE OTeYeCTBEHHBIMU yueHbIMU (Kartanbi-
MoB M. B., 1965; Aucriok I1. U., 1978), mokaszanu, uyto docdopHbie 1
KaJIniiHble yIOOpeHUst MOTYT OBbITH MOMOJHUTENIbHBIM UCTOYHUKOM IO-
CTYTUJIEHUS] MUKPO3JIEMEHTOB B IMOYBY. [10 UX faHHBIM, B (hochHOpHBIX ynob6-
peHusIX coaepxurca ot 15 go 6000 mr/kr mapranua; ot 0,9 mo 1,7 Mr/kr
meau; ot 1,3 mo 28,2 mr/xr ko6anbra. KanuitHsle yioOpeHuss MOTYT cO-
nepxarb 17—800 mr/xr Mapranua; 1,1—13 Mr/kr meau; 0,5—1,4 Mr/kr
Kobanbta U 5—400 Mr/xr 6opa.

Haw uccnenoBaHus MoKa3ajlu, YTO U3MEHEHUE CONEepXKaHUS MUK-
PO3JIEMEHTOB B NMOYBAX MPU BHeceHUH (PochOpHBIX U KaJUHHBIX yH00-
peHUit 3aBUCHUT OT 103 U GopM ynoOpeHHMt, a TaKXKe OT arpoXxuMuyec-
KHUX CBOUCTB noyB (Tabn. 52).

B uenoM comepxaHue 6opa, Meau, MapraHua, KobajbTa U UMHKa B
noyBax nmoja neiicteueM docopHbIX YIOOpeHU CHUXaeTcs, a MOJInoae-
Ha, HaoOOpOT, BO3pacTaeT. AHAJIOTHYHAasE 3aKOHOMEPHOCTh TPOSIBISIETCS
U B JEACTBUM KaJIUUHBIX yNOOpeHMIA, 32 UCKIIIOYEeHHEM MapraHua, Koiau-
YeCTBO KOTOPOTO HECKOJILKO YBEJIMYUBAETCS C YBeJIMYEHUEM 103 yno0-
pEeHUH.

Tpupona momoGHOro BAUSTHUA HocOpHBIX YIOOpEeHHIA Ha colepXaHHUe
MUKPO3JIEMEHTOB B IOYBaX, IMO-BUAUMOMY, 3aKJIIOYEHA B YaCTUYHOM CBS-
3BIBAHUU KaTMOHOB MeTa/TOB ¢pocaTHeIMU U runpodocdaTHbIMU HOHa-
MU, B NepeBOJIE IEMEHTOB B MeHee NMOJABUXHOE U MaJIOAOCTYITHOE pacTe-
HHUSAM cOCTOsTHUEe. MoubGaeH HaXOAUTCS B IOYBEe B aHUOHHOI popme, Npu-
4yeM MOJIMOJAT MOH MMEET BBICOKOE XUMUYECKOe CpeAcTBO ¢ dhochaTHBIMU
WOHAMM, YTO M SBJAETCS NMPUYUHON Gojee BHICOKOW MOABMXKHOCTU 3Je-
MeHTa NpU BHeCceHUH (ocOpHBIX yROOpeHH.

BHecenne GochoOpHBIX U KaJHHHBIX yNOOpeHMd, faXe B OYEHb BhI-
COKHX J03aX, MpaKTHYeCKU He u3MeHsieT pH cpensl. YpoBeHb BIUSHUS
¢ochopHbiX ynoOpeHUi Ha coaepxaHUe U MTOABUXHOCTb MUKPO3JIEMEH-
TOB 3aBUCHUT OT KUcJIOTHOcTU mous. Ha kucnoit mouse (pH=4,8) oun
OKa3biBaIM CYLECTBEHHOE BIHMAHWE Ha colepXaHUe MOABUXHBIX (Popm
MHUKPO3JIEMEHTOB, IMIPH 3TOM MaKCHMaJIbHOE U3MEHEHUE UX KOJUYECTBA
cocTaBisio 25—50 OTHOCUTENBHBIX TTPOLIEHTOB.

Ha nousax cnabokucnsix (pH=5,3) oHo konebanock B npenenax 9—
21%, a Ha Heitpanbhbix (pH=6,9) —6—19% 1 HaxoAWIOCH B Mpeaesax
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OUIMOKY aHATUTHYECKUX U3MepeHHUii. [lo3bl ocdopa u kanus 120 kr/ra
J. B. CYLLIECTBEHHOTO BJIMSIHUSI Ha COlepXaHUe U TOABUXHOCTbH MUKpO-
3JIEMEHTOB Ha BCeX M3yYyaeMbIX IMOYBax He oKasbiBasd. C yBennmueHHEM 103
yaoOpeHUt UX AefiCTBUe HAa MUKPO3JIEMEHTHBIH COCTaB MOYB YCWINBaeT-
csl.

Pasnsie dopmbl pochopHbIX yroOpeHUit Takke HEOAWHAKOBO BITHSITH
Ha M3MEHEHHC COoJlepXaHHUsI MUKPO3JIEMeHTOB B TMmouBax. OHo Goinee cy-
1ECTBEHHO MpH BHeceHUM cyrnepdocdarta Mo cpaBHeHUIO ¢ ¢dochopuT-
HO MYKOW, YTOo cBsi3aHO C Ooyiee cnaGoil pacTBOPUMOCTBIO TOCIIEIHEH.

docdopHble U KanuitHbie yI06peHUs 0Ka3blBalOT Pa3HOCTOPOHHEE Jeii-
CTBHME Ha MOCTYIUIEHHEe MUKPO3JIeMeHTOB B pacTeHus. IToa ux BIUsIHUEM
HabmonaeTcs CHIDKEHUWE KOHLEHTpauuu 6opa, MEAV, MapraHlia B pacre-
Husx. st koGanbTa M LIMHKA 3Ta 3aKOHOMEPHOCTb BbipaxeHa cnabo. Co-
JiepXaHue MOJIUOIeHa IO/l IECTBUEM JaHHBIX yIOOpEeHM HECKOIBKO BO3-
pacTaer.

OnHako BIUsSIHUE ymOOpeHW# HepaBHO3HAYHO M 3aBUCHUT OT UX BMIA,
JIO3bl M XapaKTepa CeIbCKOXO3SAMCTBEHHOH KynbTyphl. Cabasi 3aBUCHMOCTb
MeXJy U3MEHEHUSIMM KOHILIEHTPAIMM MHUKPO3JIEMEHTOB B PACTEHUSIX U
BHOCUMBIMH YIOOPEHUSIMM UMEET MECTO NMpPU NMPUMEHEHUU TOCNIEHUX B
CPaBHUTEILHO HU3KHUX fno3aXx. Tak, npu BHeceHuu 1,5 T/ra ¢ocoputHOii
MYKU WM cyrniepdocdaTta ¥ ximopucToro Kauusi B gode no 120 xr/ra neii-
CTBYIOIIIETO BelIeCTBa U3MEHSIOCh CONEpPXaHUE MUKPOIJIEMEHTOB B KYKY-
py3e, TYMEHE ¥ O3UMOI pxu Ha 10-15%.

[TpumMeHeHue Gosiee BHICOKMX 03 YIOOPEHWH YCUJIMBaeT BIUSTHUE Ha
MOCTYIUIEHHE MMKpO3JieMeHTOB B pacteHus. Tak, 4,5 1/ra ¢pochoputHoit
Myk#H, 480 kr/ra ocdopa win Kanusi, BHECEHHBIX B BUAe cyrniepdocdara u
KaJIUsl XJIODUCTOTO, U3MEHSJIU collepXaHWe MHKDO3JIEMEHTOB B M3yyae-
MBIX KyIbTypax 6osee yeMm Ha 25—40%. IMpu 3ToM cyrnepdocdat okasbiBan
6osiee CHJIILHOE BIUSIHME HAa U3MEHEHUE KOHILIEHTPalUWU MUKPO3JIEMEHTOB
B pacTeHHsIX Mo cpaBHeHHIO ¢ dochopUTHON MYyKO.

HecMoTpst Ha To, 4YTO comepXaHHe GONBUIMHCTBA MUKDPOJJIEMEHTOB B
PacCTEHHsIX CHUXaeTcsl rmpu BHeceHUM (hocdOpHBIX U KaIMIfHBIX yaoOpe-
HMUIi, UX BBIHOC ypoXaeM, KaK TpaBWIO, BbIllle, YeM Ha KOHTpoJse (Tabi.
53). INocneaHee CBA3aHO C TEM, UTO YIOOPEHUs, yIy4lliasi YCIOBUSI KOpHe-
BOTO MUTAHUSA PAaCTEHHIA, CITIOCOGCTBYIOT MOBLILIEHUIO YPOXAWHOCTH CENlb-
CKOXO3SIICTBEHHBIX KYJIbTYP, U 3HaYWTeJIbHAsi YaCTb MUKPO3JIEMEHTOB Bbi-
HOCHUTCS U3 TIOYB C JIOTIOJIHUTENIbHBIM YPOXaeM.

C yBenuveHHeM 103 ynoGpeHMi MOBbIIAETCS OOIUN BBIHOC MHKpO-
3JIEMEHTOB PACTEHUSIMU U TIPH BBICOKOM YPOBHE MHHEDAIBLHOTO MUTAHHUS
MOXeT Bo3pacTH B 1,6—2,3 pa3a 1o cpaBHEHHIO ¢ BapHaHTaMH 6e3 yrobpe-
HUI.

Takum o6pa3oM, MHHepalbHble yIOOpeHHUs, AaXe B BBICOKHX J03aX,
OKa3bIBalOT cnaboe AeiCTBUE Ha colepXaHHe U TMOABHXHOCTh MUKpO3Jie-
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MEHTOB B TOYBax, MO3TOMY YyXe JOCTUTHYTbIA M OXWAaeMblil YpOBEHb
TIPUMEHEHUS CPEICTB XMMU3allMM Ha MEPCIeKTUBY oOeclieynBaeT pocT
YPOXaWHOCTH CeJIbCKOXO35IHCTBEHHBIX KY/ILTYP ¥ MOBBIILIAET BHIHOC MUK-
PO3JIEMEHTOB U3 TMOYBbBI, YTO MOXET YCWUIUTh AePULIUT psla 3JEMEHTOB
JUIS pacTeHUit U npepomnpenesisieT akTyaJbHOCTb CUCTEMATUYECKOTO BHeE-
CEHUs MUKPOY/I0OpEHUIA.

OnHUM U3 BaXHBIX TPUEMOB OKYJILTYPUBAHUS TTOYB SIBJSIETCS BHeCe-
HUE opraHuvyeckKux yaobpeHuid. OTMeuass Gonbliioe BIMsSIHUWE NMPOLECCOB
OKYJbTYpUBAHUS MOYB Ha COINEPXAHUE U IMOABHUXHOCTbH MUKPO3JIEMEH-
TOB, MHOTHe aBTOpbl (Kyapssies A. I1., 1969; dIxypko M. C. 1970; Cenny-
xo H. . LisiraHoB A. P., 1983) yka3biBalOT Ha yBeJIMyeHWE B HUX KOJIUUe-
CTBa 3JIEMEHTOB NMHUTaHUs, TyMmyca, yiydllieHWe (GU3HYEeCKUX CBOUCTB M
yculieHWe MHUKPOOUONOTHYECKUX TMPOLIECCOB.

Mo cBeneHusim psina aBTopoB (PioGensam 3., Pays K., 1969; Myp-
Hueue B. 4., 1973; bam6epr K. K., 1975; beprman B., 1982) opraHu-
yeckKue ynoOpeHUs SIBASIOTCS HOMOJHUTEIbHBIM UCTOYHUKOM MOCTYT-
JIEHUSI MUKPO3JIEMEHTOB B MoyBY. [To ux gaHHBIM, B 1 KI CyXoro HaBO-
3a comepxuTtcs or 53 no 868 Mr mapranua; 4—40 mr menu; 1—3,8 Mr
kobanbTa; 10—24 mr 6opa; 0,4—2,5 Mr moaubaeHa u ot 82 mo 96 mr
UMHKA.

Kak noka3anu Haliu uccnemoBaHusi, B | Kr HaBo3a KPYMHOIo poraro-
ro CKOTa HaTypaJibHOI BAaXHOCTH (okoyio 80%) B cpelHEM COIEPXUTCS:
2—6 mr 6opa; 0,8—5 Mr meau; 10—90 Mr mapranua; 0,08—0,3 Mr Monno-
neHa; 0,2—8 Mr kobanbra U 8—26 Mr unnka. B cpenHem c 40—50 T HaBo3a
Ha Kaxnblit rektap BHocutcs 80—300 r 6opa; 30—250 r meau; 400-1300 r
unnka. OnHaKo He Bce BHOCUMOE C HaBO30M KOJIMYECTBO MUKPOIJIEMEH-
TOB MOXET UCITOJIb30BAThCS pacTeHUssMU. Bonbliasi MX 4acTb HAXOAUTCS B
MPOYHO CBSI3aHHOM C OPraHUYECKUM BEIIECTBOM COCTOSIHUM. [1o JaHHbIM
Kosanbckoro B. B., Avnpuanosoii I'. A. (1970), conepxxaluuecsi B opraHu-
YECKUX YIOOpEHUSX MUKPOIJIEMEHTBHl MOTYT ObITh JOCTYITHBI [UISl pacTe-
HUI TOJILKO TOCJIe MUHEpAIIM3alluu opraHuyeckoro seuiecrsa. [pusonu-
Mble B JINTEPATYpE CBEJEHUSI O POJIM OPraHMYecKHUX yHoOpeHMi B U3Me-
HEHUM CONEpPXAHUs MUKDO3IJEMEHTOB B MOYBaxX MpoTHBOpeunBbl. Heko-
Topble aBTOpHl (PpeitnGepr T. S., 1970; Aromun b. A., Tumenko U. B.,
1978; CenesuoBa I'. A., INotaryesa 0. A., 1981) mokasanu, yTo mpu
BHECEHUUM OpraHWYecKUX yaoOpeHMii B MOYBaxX yBeJWUUBAETCs COAepXa-
HUe Meau, kobanbTa U MonubaeHa. OHaKO MPU 3TOM yKa3blBaeTcs, 4TO
NOCTYMMHOCTb MUKPO3JIEMEHTOB M MOCTYIJIEHWE UX B pacTeHMs] 3Hayu-
TEJNbHO CHUXaeTcs.

O MOBBIIIEHUHN COJAEPXAHUS TOABUXHOTO GOpa B MOYBaX NMpHW BHece-
HUU OpPraHWYecKuX yaobpeHuit nmpuBoauTcsi B pab6orax Typbac D. u ap.
(1971); Hemo6osoii I'. JI., Craposoiitosoit B. I. (1979); uunka — Maii-
6oponbt H. M. u np. (1974).
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Jlpyrue uccienoBaTeNli OTMEYAIOT CHUXEHHME MOIBUXHOCTH U COEP-
XaHHs JOCTYITHBIX pacTeHUsM (OPM HEKOTOPBIX MUKPOIJEMEHTOB B MO-
YBE NMPU BHECEHUH HaBO3a.

B ycnoBHsIX MOJNIEBOTO OMBITAa M3YYaJlOCh COMEPXAHUE INEMEHTOB TMHU-
TaHUsA, B TOM YHUCJIE MUKPOIJIEMEHTOB B IMOYBaX MOJ BIUSTHUEM pa3iny-
HBIX /03 HaBO3a KPYMHOTO pOraToro ckoTa Ha (poHe ONTHUMAJBHBLIX 103
PK (TaGn. 54).

HccnenoBaHust MOATBEpAWIN U3BECTHOE ITIOJIOXEHME, YTO TIPU BHeCe-
HUU OpraHWYecKUX ynoOpeHMi TUlomopoaue MOYB pACTET, MOBBILIAETCS
CoJIepXXaHME TTUTATENbHBIX BELLECTB, YIyYllIaloTcs BOMTHO-(GU3WYECKHE CBO-
CTBa, CTaHOBHUTCS GoJiee GlaronpusTHOW Ui pacTeHUIt peakUMsl Cpebl,
yBeIMYUBaeTCsl 3arac rymyca.

BreceHue HaBo3a B no3ax 50 u 100 T/ra B 3HAUHUTENLHON CTEMIEHH U3-
MEHSJIO colepXXaHHe MUKDO3JIEMEHTOB B IOYBaxX. YBEIWYEHHE BaJIOBOTO
COAEPXaHUsI MUKPO3JIEMEHTOB 3a CYET 3aKpeIUIeHUs] X TOABVXHBIX opM
W BHECEHUS TIOCNEAHUX C HABO30OM HE MONIO ObIThb 3HauyuTeNbHbIM. He-
CMOTpSI Ha TO, YTO Ha reKTap IUTOIAAM C JaHHBIMM J03aMH HaBO3a BHeEcCe-
Ho 180—360 r Gopa, 140—280 r menu, 2—6 Kr mapranua, 10—20 r Mmonu6-
neHa, 280—560 r xoGanbra M 1—2 KT UMHKA, B Mepecyete Ha | KT MOYBbI
HX KoJudecTBO coctaBisuio (,003—2 mr.

B sxcriepuMeHTe HaBo3 GbUT BHECEH B MEPBLIN rojl MOA KYKYpy3y, Moc-
Jenyroue Ba rofa Ha s’YMEHE M O3MMOM pXM M3yyaJioch €ro rocjuen-
ctBue. B rox BHeceHus HaBo3a B o3ax 50 u 100 T/ra MpoMCXOAMIO CHIXe-
HHUE TIOABMXXKHOCTH (POPM MHUKPO3JIEMEHTOB B MOYBE COOTBETCTBEHHO Ha
8 u 20%. B nocneaymoliMe roabl UMejla MECTO TEHIEHIIMS K HEKOTOPOMY
YBEJIMYEHUIO COAEPXaHUS TOABUXHOCTH (POopM MHUKPOIIEMEHTOB, UTO
CBSI3aHO C MOCTENEHHOW MUHepaiu3allMeil OpraHM4ecKoro BelecTBa, OC-
BOOOXIAEHNEM XUMUYECKHUX 3JIEMEHTOB M BOBJIEYEHHMEM HMX B GHoJOrM-
yeckuit kpyrosopoT. Ha BTopoii rox mocne BHeceHus: 50 T/ra HaBo3a co-
JlepXXaHWe MOABMXHOCTH (POpM MUKPO3JIEMEHTOB Bo3pocsio Ha 14%, ot
no3sl 100 T/ra — no 20%. Ha TpeTHii roa yBenTu4eHue COCTaBUIO COOTBET-
ctBeHHO 19 u 30%.

Taxum o6pa3oM, HanpaBIEHHOCTb MPOIECCOB U YPOBHU HM3MEHEHMS
collepXaHUsl MUKDPO3JIEMEHTOB B NMOYBaX NPU NMPUMEHEHUH OpraHUYec-
KHWX yIoOpeHUit 3aBUCUT OT 103 BHOCUMBIX yioOpeHuit. HecMoTpst Ha yMeHb-
LIEHUEe MOJABUXHOCTM MUKPOIJIEMEHTOB B rojl BHECEHHUs OPraHUYecKUX
yAobpeHUi#t, B MocjieleiCTBUM OHM CIOCOGHBI 3HAYMTENbHO MOBBICHUTH
YPOBEHb UX COAEpXaHHUs B MOYBAX U YCWIUThb IOCTYIUIEHWE B pacTeHUs!
(Tabn. 55).

PesynbraTsl MCCeqOBaHMIA MMOKA3bIBAIOT, YTO YPOBHU CHUXEHUS CO-
JepXaHUsT MUKPO3JIEMEHTOB B PacCTEHUSIX B roJl BHECEHUS ynoGpeHU# 3a-
BUCAT OT WX JI03bl U TIpH 50 T/ra He npeBbilIaid 10 OTHOCHTENBHBIX MPO-
LeHTOB. Bonee cylecTBeHHOE BIUMsSTHUE Ha MOCTYIUIEHUE 3JIEMEHTOB B pa-
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Tabauya 55
Bausnue OpraHMYecKHX yao0penmii
Ha coAepXKaHHe MHKPOIJEMEHTOB B PACTEHHAX
H BBIHOC MX YpOXKaeMm

Kykypy3a SAumen»  XBHO _ | Osymas poxp 3CDHO
BneMeHTH cotioma rotoma
conepkaHMe, | BuHoc, | comepxaHue, | Bumoc, | comepxauue, | pumoc,
Mr/Kr, X+SX r/ra Mr/kr, X£Sx | 1/ra Mr/kr, x+SX r/ra
Konmpons
B 3,010,42 6,9 2,3740,33 21,6 | 1,83%0,25 12,3
4,5310,63 3,27+0,45
Cu 3,610,50 8,3 5,7110,79 29,7 | 4,3210,59 18,5
4,9210,68 3,6410,50
Mn 42,710,59 97,0 35,8149 316 39,2454 280
66,119,2 76,5+£10,6
Mo 0,2610,04 0,59 | 0,3310,05 1,71 0,34%0,05 1,4
0,2610,04 0,28+0,04
Co 0,18+0,03 0,41 0,1410,02 1,2 0,18+0,03 1,1
0,25+0,03 0,30+0,04
Zn 28,9+4,0 65,7 23,513,3 164 26,8+3,7 148
31,744,4 35,2149
Haeo3, 50 m/za
B 2,8+0,40 11,8 2,29+10,32 28,6 1,9710,27 18,1
4,2610,59 3,5410,49
Cu 3,3+0,46 13,8 5,411£0,75 | 40,7 4,7110,65 27,4
"3,7210,58 3,940,54
Mn 39,2454 165 34,6148 434 41,715,8 410
64,81+9.0 82,6+11,4
Mo 0,2410,03 1,0 0,3210,04 2,4 0,3610,06 2,1
0,2710,04 0,3110,05
Co 0,1710,02 0,71 0,14+0,02 1,7 0,19+0,03 1,7
0,2610,04 0,32+0,05
Zn 26,213,6 110 21,7130 220 29,314,1 217
30,014,2 37,745,2
Haeo3, 100 m/za
B 2,310,32 14,7 2,0910,29 38,2 2,1110,29 24,9
74,1710,58 3,8310,53
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Hpodoaxncenue mabauyst 55

N Kykypysa SAumenn %M% O3uMan poxb %
coaepxaHue, BbIHOC, COACPXAHME, |BBIHOC, COAEpXAHHE, | BHIHOC,
Mr/kr, xtSx | 1/ra Mr/kr, X+S% | /1A mr/kr, XtSx | 1/ra
Cu 2,8+0,40 17,9 | 5,1240,71 |53,6 | 5,24+0,72 40,2
4,210,58 4,5+0,62
Mn 34,0447 217 32,2445 565 45,316,29 555
60,8+8,4 86,5+12,1
Mo 0,20+0,03 | 1,3 0,30+0,04 2,9 | 0,39+0,06 2,9
0,2240,03 0,32+0,05
Co 0,141£0,02 [ 0,90 | 0,13£0,02 | 2,2 0,2040,03 2,2
Zn 23,313,2 148 19,9+2,76 | 284 31,5+4,4 301
27,613,83 "40,4%5,6

CTeHUs1 oka3biBasia 1o3a 100 T HaBo3a Ha rekTap. 3mech coliepXaHUe MUK-
PO3JIEMEHTOB B ypoXae KyKypy3bl CHUXaJloch Ha 25—30%.

IMono6Hoe meiicTBME OpraHMYecKUX yIoOpeHHUi CBSI3aHO C MOBBILIEHU-
eM GMOreHHOM aKKyMy/ISILIUH MHUKPO3JIEMEHTOB W YBETHYEHHEM COIEpXa-
Hus rymyca. Ha cyliecTBeHHYIO poiib JaHHOTO (haKTOpa YKa3biBalOT TaKXKe
npyrue uccaenosarenu (3eipuH H. I'. u ap., 1972, 1973; Toma C. U., 1973;
Sxywesckas U. B., 1973; KoBansckuit B. B. u ap., 1984). Ouu otmevaior
0COGEHHO aKTHBHYIO aKKyMY/ISILIMIO MMKPOSJIEMEHTOB B MEperHOWHO-aK-
KyMYJIITABHOM TOPU30HTE TOYB.

Topmossiiiee AeficTBE OPraHMYeCKUX YIOOpEeHMIA Ha TTOCTYTUIEHHE MHK-
PO3JIEMEHTOB B PacTeHUs] CHUDKAIOTCS B TocieAeiicTBMM. Tak, Ha BTOpOIi
roa nocJjie BHeceHust S0 T HaBO3a Ha reKTap OHO NPAKTHYECKU He NPOSIBIISI-
nock, a 100 1/ra xone6anocs B npeaenax 5,4—16,2%. AKTHBHass MUKPOOHO-
JIorMyeckasi JIesITeJIbHOCTb MOYB M MUHEpAIM3aLMs OpPraHMYeCKOro Bellle-
CTBa B MpoLecce BBIPALIMBAHUS CEIHCKOXO3SIHCTBEHHBIX KYJIBTYD TPUBOAST
K OCBOOOXIECHUIO XUMHYECKHUX 3JIEMEHTOB M3 MaJIOJIOCTYITHOTO COCTOSTHHSL.
Ha Tpetuii ron nocjie BHeCEHUs YAOOPEHU MMEET MECTO TIOBBLIIIIEHUE CO-
JIepXaHWs1 MUKPO3JIEMEHTOB B ypoxae. OHO MeHee 3HAYUTEJIBHO TP TpU-
MeHeHHuH ynoOpeHuit B mose 50 T/ra (B npeaenax 6,3—8,9%) u Gonee cyiue-
CTBEHHO B OoJiee BbICOKO# no3e — 100 1/ra (12,5—22,8%).

OnHako, HECMOTPS Ha pa3HbIil XapakTep 3aKOHOMEPHOCTeil M3MeHe-
HUSI COJIEPXaHUsI MUKPO3JIEMEHTOB B PacTEeHHUsIX MOJA NEHCTBUEM OpraHu-
YecKWX yIOOpeHU#, BLIHOC 3JIEMEHTOB M B TOJl MX BHECEHHUS, U B MOCIENY-
IolIMe TOABI ObLT BhIllle 110 CPABHEHHIO C KOHTPOJIbHBIM BapHaHTOM. 3TO
CBSI3aHO C TTOJIOXHUTENbHBIM BIMSIHMEM OpraHMYECKMX YIOOpEeHHit Ha ypo-
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Xail CeNbCKOXO3SINUCTBEHHBIX KyJbTYP, KOTOPbIi yBEJIMUUBAJICS OT 03bl 50
T/ra HaBo3a B 1,4—1,8, a 100 1/ra — B 1,8—2,8 pa3a. BerHoc MukpoasJe-
MEHTOB YPOXaeM MOBBIIIAJICS COOTBETCTBEHHO B 1,3—1,8 u 1,7—2,3 pa3a.

Bonbuioit TeopeTUYECKUi MHTEPEC U TMpPAKTHYECKOe 3HAaYeHHWe TIpel-
CTaBJISIET YCTAaHOBJIEHUE 3aBUCUMOCTH MEXIY XMMHYECKHM COCTaBOM pac-
TEHUI M TMOYB IMON BIAMsIHUEM (aKTOPOB MX OKYIETYpUBaHUS. OMHUM M3
6HMOreoOXMMMYECKNX ToKa3aTeNieif, BCKPHIBAIOIMX 3Ty B3aMMOCB$i3b, SIBJISI-
ercst KosduumeHt 6uonormyeckoro noriowexus: (K6m), xapakrepusyio-
1M MPOLIEHTHOE OTHOLIEHHE COMePXaHUsT MUKDPOJJIEMEHTOB B ypoXae K
3aracy UX MOABMXHBIX ()OpM B MaXOTHOM TOPU3OHTE MouB (Tabin. 56).

INpuBeneHHbIe TaHHbIE MOKA3bIBAIOT, YTO pa3Hble CEBLCKOXO3STHCTBEH-
Hble KyJbTYpbl B HEOAWHAKOBOI CTEMEeHH CKJIOHHBI K HAaKOTUIEHHIO MHUK-
poaneMeHTOB. CpaBHUTEILHO BHICOKMM ITODJIOIIEHHEM 3JIEMEHTOB XapaK-
TePU3YIOTCSl STAMEHB U 03MMasi poXb. MHOTOJIETHHE TPaBbl XOPOIIO HaKar-
JIVBalOT 60p, Meob, MapraHel U MOJUGAEH, a CHJIOCHBIE MelllaHKUu — Gop
U UUHK. OTHOCHUTEJILHO CJ1a0bIM TTOIOIEHHEM MUKPO3JIEMEHTOB XapaKTe-
pHU3yeTcsi KyKypy3a.

Tabauya 56
Ko3pduumeHTsl GHOJIOrHYECKOro NOrjiomienus
MHKPO3JIEMEHTOB PACTCHHSAMH

Kynetyput Kon

B Cu Mn Mo Co Zn
CunocHbie Me-
IAHKK 1,10 0,35 0,45 0,35 0,025 4,5
Kykypysa
(3enieHas macca) 0,79 0,13 0,69 0,46 0,024 49
MHorosetHne
TpaBbi 1,15 0,23 0,14 0,57 0,024 34
Sumenb 1,70 0,32 0,16 0,82 0,050 7,9
O3uMasi poXb 0,89 0,21 0,14 0,75 0,051 7,9

Pa3HbIM ypOBHEM MOCTYIUIEHUs] B PacTeHUsI XapaKTepH3yloTCcsi U OT-
JieJibHble MUKpPO3JieMeHThl. Tak, ko3 duIueHTh OHOIOrHYecKoro Mnorao-
LIEHUs LWHKA ¥ O0pa pa3HbIMU KyJIbTYPaMU COOTBETCTBEHHO COCTABJISTIOT
3,4—7,9 u 0,79—1,7, 4T0 XapaKTepu3yeT UX KaK 3JIeMEHTbl CHJILHOTO Ha-
xoruteHust. ITinoxo HakaruMBaloTcst MOnUOIeH u Meab (K6m=cooTBETCTBEHHO
0,35—0,82 u 0,13—0,35). MapraHel, ¥ ocobeHHO KOBaILT, CleayeT OTHE-
CTH K 3JIeMEHTaM oueHb ci1aboro 3axBata (K6n=0,45—0,16 u 0,025—0,051).

Ecnu pacnonoxuTth 3neMeHThl Mo BenwuuHe KOm, To mojayyum psia
6UO0JIOrMYEeCKOro MOMIOILEHUSI MUKPO3JIEMEHTOB Pa3HbIMHU CEJIbCKOXO35H-
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CTBEHHBIMH KYJIbTypaMH Ha JI€pPHOBO-TOA30JMCTBIX IOYBaX:
Zn>B>Mo>Cu>Co>Mn.

IMpousBoacTBeHHAsI AeATENILHOCTD YeJIOBEKa C BHICOKMM YPDOBHEM XU-
MHU3aLMK 3eMJIEENTUST OKa3biBaeT CYLIECTBEHHOE BIIMsSTHME Ha GUosoruyec-
KYI0 aKTMBHOCTb ITOYB, YPOBHH TMOCTYIUIEHHS] MHUKDO3JIEMEHTOB B pacTe-
HHUSI U WX TIOMJIOLIEHHE, YTO KOJWYECTBEHHO BhIpAXaeTcsi B U3MEHEHUU
BeJIMYUH KO3((PULIMEHTOB GUOIOrMYECKOTO MOMIOLEHUS 3JIEMEHTOB.

N3BecTKoBaHWE KHUCHBIX IMOYB B ONTHUMAJILHBIX J03aX MOBBILIAIO BEJTHU-
YyUHY Kp3dbhHuuKreHTa GHONIOrMYecKoro NMomioleHuss 6opa CHJIOCHBIMU
MelllaHKaM¥ ¥ MHOTOJIETHUMM TPaBaMM COOTBETCTBEHHO 10 1,34 u 1,78;
Menu — 0,43 u 0,36; mapranua — 0,055 u 0,22; monu6aenHa — 0,43 u 0,71;
kobanbra — 0,030 1 0,034; unHka — 5,1—5,7. T1poBemeHne U3BECTKOBAaHUS
Ha JepHOBO-TIOA30JIUCTLIX MOYBaX MO3BOJMSET MOBBHICUTH 3 PEKTUBHOCTb
MOIJIOLEHUST MUKPO3JIEMEHTOB pacTeHussMH B 1,2—1,7 pa3a.

CpaBHeHMe BeJHYMH KO3(PUIMEHTOB GHONTOIrMYECKOro TMOTIOLLEHUS
MMKPO3JIEMEHTOB Pa3HbIMU CEJIbCKOXO3SAHCTBEHHBIMU KYJIbTYpaMH TIPH
MPOBEICHMM KOMIUIEKCA arpoTeXHUYECKUX MEPOTIPUSITHII MO3BOJIsIET KO-
JINYECTBEHHO OLEHHUThL BJIUSHUE OTAENbHBIX (PAKTOPOB Ha TMOCTYTUIEHUE
9JleMEHTOB B pacTeHHusi. [TomoGHbIN aHaTU3 MPOBe/IEH Ha TPeX KyJabTypax —
KyKypy3e, s'iMeHe U o3uMoii pxu (BenmuuHbsl KOn npuseneHs! B ckobkax
COOTBETCTBEHHO JUIS KaXAOM KyJIbTYpbl) Ha JEPHOBO-TTOA30JIUCTOM MOYBE
Ui Haubonee ONTUMANBHBIX 03 YAOOpEeHU.

Psin 6M0/IOrH4ecKoro MOMIOLIEHHsT MUKPO3JIEMEHTOB TIPU M3BECTKOBa-
HUU UMeeT clienyloummit sun: Zn (6,7; 9,7; 11,7); B (1,22; 2,31; 1,39); Mo
(0,68; 1,0; 1,17); Cu (0,20; 0,41; 0,30); Mn (0,11; 0,21; 0,19); Co (0,039;
0,057; 0,085). Ha n3BecTkoBaHHOM (poHE POXb B GOJIBIIEIH CTEIIEHN HaKar-
JIUBAET LIMHK, MOJIMOJEH U KOOANbT, a s’YMEHb — OOp, MeIb U MapraHelil.
Huskumu BenmumHamu K6mnm oTnuyaeTrcst KyKypysa.

IMpu BHeceHun dochoputHoit Myku GHONOrHYECKUI Psii MUKpO3Je-
MEHTOB MPUHUMaET crexyowuit sua: Zn (7,5; 10,8; 9,8); B (1,06; 2,04;
1,15); Co (0,034; 0,076; 0,072); Mo (0,65; 1,13; 1,05); Cu (0,18; 0,38; 0,25);
Mn (0,10; 0,19; 0,16). PochopuToBaHHE TAaKXKE YCHJIMBAET IOIJIOLICHUE
MHKPO3JIEMEHTOB PAacTeHHUSIMM, NMPU 3TOM OHO Gojiee BLICOKOE MO BCEM
MUKPO3JIEMEHTAM y SYMEHSI, MEHee 3HAYUTEJIbHOE Y PXU U MUHUMAJIbHOE
y KyKypy3bl. Bexmunubl K6n rmo cpaBHEHHMIO ¢ KOHTPOJILHBIMY BapUaHTaMHU
Bbilie B 1,2—1,5 pa3a, 4To TakXe 3HAaYUTEJIbHO, HO HECKOJIBKO HUXKE, YEM
MpU U3BECTKOBAHHUH.

IMpu BHeceHMM a30THBIX ynoOpeHuii 3HaueHUs: K6M MHUKpO3/IeMEHTOB
U3yYaeMBIMM KYJILTYpaMM MMENM Cllielyloiiue BenwuuHb:: Zn (8,4; 14,8;
12,9); B (1,40; 2,77; 1,43); Mo (0,70; 1,36; 1,23); Cu (0,18; 0,49; 0,32); Mn
(0,097; 0,25; 0,20); Co (0,036; 0,08; 0,078).

TMon BnusiHMEM ynOGpEeHUIl YCUIMBAETCs MOMIOLIEHUE MUKPO3JIEMEH-
TOB BCEMU KYJIbTYpaMH, OOHAKO OHO §oJjiee SHEPrUYHO MO LIMHKY, MOJIHO-
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JIeHy, MapraHily U KoGaJbTy y sTYMEHsI U PXH, a TaKKe Mo 6Opy U Meau y
suMeHs. Poxs cnabo HakammBaeT Gop. CpaBHUTENILHO HU3KHE BEJTMYMHBI
K6n xapaktepHbI 1151 KyKypy3bl. B 11€JJ0M ypoBeHb MOTJIOLIEHHS MHKPO3JI€e-
MEHTOB M3YYa€MBbIMHM KYJbTypaMH TON AECTBUEM a30THBIX yHOOpeHMIA
nosblascst B 1,4—1,9 pasa.

IMon BavstHUEM oNTUMaNbHBIX 103 (HOCHOPHBIX YIOGPEHH, BHECEH-
HBIX B BuUfie cynepdocdara, psi GHONOrHYECKOTO MOTIOUIEHUsT MUKPO3Jie-
MEHTOB TpeMsi KyJbTypaMU TpuoOperaet ciemytoumit Bua: Zn (8,0; 9,7;
10,6); B (1,08; 2,42; 1,21); Mo (0,61; 1,20; 1,09); Cu (0,19; 0,46; 0,29); Mn
(0,10; 0,22; 0,18); Co (0,03; 0,08; 0,08). Bosiee BHICOKMM HaKOIJIEHHEM
LIMHKa XapaKTepu3yeTcs poXb, a Oopa, MoluOneHa U Meau — STYMEHb.
YpoBeHb TOIJIOEHNsT MapraHlla U KobajibTa JaHHBIMH KYJIETYpaMH GJiu-
30K MO 3HaYeHMsM. Y Bcex Tpex KyJbTyp BeJimuuHbl KOI BhIlle, YeM Ha
KoHTpoJie B 1,2—1,6 pa3a.

AHanloruyHasi 3aKOHOMEPHOCTb HabJIonaeTcsl ¥ NpU BHECEHHM KamuWii-
HBIX YAOOpEHWt, Tie TOXOGHBIN Psili XapaKTepU3yeTcsl ClIeAYIOIUMH Bellu-
yuHamu: Zn (8,3; 9,5; 14,3); B (1,27; 2,52; 1,55); Mo (0,92; 1,24; 1,13); Cu
(0,19; 0,43; 0,34); Mn (0,094; 0,24; 0,19); Co (0,05; 0,08; 0,09).

Ilo 3HaveHussM KGN u 3aKOHOMEPHOCTAM MX pacCIipeieieHUust BHYTPH
psna oH O1M30K K psay OHMonornyeckoro MorJiolEHUsT MUKPO3JIEMEHTOB
nof, BIMsiHUEM (pocopHBIX yTOGpPEeHHUH U OTIIMYAETCS] OT NMOCJEIHETO He-
CKoJIbKO 6oJiee BLICOKMM HakOIUIEHHEM B pacteHusix 6opa u MonvbaeHa, a
TaKKe UMHKA U MOV y PXHU U Kobanbra y KyKypy3sl. OnmHako Mo cpaBHe-
HUIO C IpYTMMHM BapuUaHTaMM 3[eCb BeJIMYMHBI KOMm y pXu U KyKypy3bl
BO3pacTaloT M0 CPaBHEHHUIO ¢ KOHTPOJbHBIMM BapHaHTaMU COOTBETCTBEH-
Ho B 1,4—1,8 u 1,4—2,1 pa3a, a y suMeHSI — B KOJIMYECTBAX, COU3MEPU-
MBIX C JPYTHMH BapHaHTaMH.

Tpy BHeceHUU OpraHMYECKUX ynoOpeHuil BeawyuHbl K6m uMenu cne-
nywouiue 3HayeHust: Zn (8,6; 7,4; 12,1); B (1,27; 3,03; 1,80); Mo (0,71; 1,25;
1,15); Cu (0,24; 0,51; 0,34); Mn (0,12; 0,23; 0,20); Co (0,079; 0,042; 0,072).

OpraHudeckue ynoGpeHHs B IOCIEACTBUM 3HAUUTEBHO YCHIMBAIOT TO-
TJIOLIleHHe MMKPO3JIEMEHTOB pacTeHUsiMU. T1o cpaBHEHHIO ¢ KOHTPOJIbHBI-
MU BapyUaHTaMH TTOCTYTUIEHHE MUKPO3JIEMEHTOB B pacTeHMs Bo3pacTaeT B 1,4—
2 pa3a, npuyeM 60Jiee 3HAYUTEIILHO Y KYKYPY3bl M pXH, MEHBLUIE — Y STYMEHS.

CucreMaTHUeCKUil yJeT KOJIMYECTBA MUKPO3JIEMEHTOB, MOCTYMAIOLUIUX
B MOYBY NpU TIPOBEAEHHM Pa3JIMYHBIX arpOXMMHYECKHX MEPONPUSATHH, U
€XEeroIHbIX YpOBHeil MX TMOTeph B YCJIOBUSIX WHTEHCHBHON MeIHOpalvH
3eMeNib MO3BOJIM BCKPHITh 3aKOHOMEPHOCTU 6ajilaHca MUKpO3JIEMEHTOB B
3emiieqe ik obsactu (Taéiu. 57).

Pacyersl, TIpoBeleHHBIE MO YCPeIHEHHBIM JaHHBIM, CBHUAETEJILCTBY-
10T O NMOJIOXUTENIbHOM GajlaHce B MoyBax Gopa, MeM W MapraHLia ¥ OTpHU-
LaTeJlbHOM — MoJiubneHa, kobanbra u IMHKA. [1lo3HaHKMe 3aKkOHOMepHOCTE!
6ajlaHca MUKPOJJIEMEHTOB B 3eMJIe[le/IMM 1aeT BO3MOXHOCTb HE TOJILKO
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Tabauya 57
bajianc MHKpPO3JIEMEHTOB B 3eMiele/iHu
Kamuunrpaackoii obaacru, r/ra

Ilokasarenu B Cu Mn Mo Co Zn
INocTryruienue:
C opraHu4yeckumm yaobpenumsimn | 31 40 380 1,6 2,0 240
C M3BECTBIO 3,5 4,5 70 04 | 0,2 15
C MUHEpaibHbIMU ya06peHusimu | 0,6 2,6 125 0,08 | 0,16 14
C MHUKpPOyAoOpeHUsIMHU 6 18 1 1,0 1 0,04 | 0,3
Bcezo: | 41,1 | 65,1 | 576 3,08 { 2,4 |269,3
Pacxon:
BbIHOC C ypOXaeMm 35 40 270 2,1 1,04 | 110
BbIMbIBAHUE 4 22 300 1,0 1,5 200

Bcezo: | 39 62 570 3,1 2,54 | 310
Bananct | +2,1 | 43,1 | +6 | -0,02 | -0,14 |-40,7

KOHTpPOJIMPOBAaTb CPeJHUIA ypOBeHb (PaKTHUECKOTO MX COAEpXaHUS B IO-
YBaxX, HO M COCTaBUTb MPOTHO3 U3MEHEHUS MHUKPO3JIEMEHTHOTO COCTaBa
MOYB Ha TMEePCHEeKTUBY U Ha 3TOH OCHOBE OCYIHECTBISITh HAYYHO OOOCHO-
BaHHOe NMpPUMEHEHUE CPeACTB XMMHU3AIIMH U MUKPOYIOOpEHH.

JlaHHble MO pacyeTy GajlaHca MMKpPO3JIEMEHTOB MOATBEPXIAIOTCS pe-
3y/IbTaTaMH aHAIN32 N3MEHEHHS X COIEpXaHHs B M1OYBaX PerMoHa 3a Toc-
JnegHue 25 ner (ta6a. 58).

Tabauya 58
JlunaMuka ofecneueHHOCTH TOYB MHUKpOJJIEeMEHTamMHu 3a 25 Jjer, %
Crenenb 06eCne4eHHOCTH
OnemMeHT HH3Kas CpEaHsAsA IOBHIILCHHAasA BHICOKast
1969 1994 1969 1994 1969 1994 | 1969 | 1994
B 17,5 2,5 45,2 42,0 30,5 41,6 6,8 13,9

Cu 166 | 7.8 | 453 | 42,8 | 336 | 403 | 45 | 9,1
Mn 0,1 0,1 16,3 | 13,5 | 71,8 | 744 | 11,8 | 12,0
Mo | 934 | 99,5 | 58 | 0,5 0,5 — |03 -
Co 53,5 | 66,0 | 456 | 34,0 0,9 R =
Zn 572 | 664 | 34,5 | 33,4 74 | 02 | 09 —

®akTHyeckue AaHHbIE MOKa3bIBAIOT, YTO 3a 25 JieT IUiolanu MoYB ¢
HEIOCTaTOYHO!N 00ecreYeHHOCThIO GOPOM CHU3MIUCh Ha 18,2%, Melbio —
11,3%, MapranHuem — 2,8%, a MONuMGAEHOM, KOOAIBTOM M IIMHKOM —
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BO3pociin cooTBeTcTBeHHO Ha 0,8; 0,9 u 8,1%. TakuM o6pa3oM, MOYB, HYX-
JIAIOUIMXCS B JOMOJTHUTENLHOM BHECEHMM GOPHBIX ynobpenuit, — 44,5%,
MeaHbIx — 50,6%, MapraHueBbix — 13,6% M TIpaKTHYeCKH BCe MOYBHI HMe-
IOT HEIOCTYITHYI0O 00ecIie4eHHOCTb MONMUOAEHOM, KOGAILTOM M IIMHKOM.

OTH JaHHBIE C YYETOM TIpOTrHO3a UX M3MEHEHMSI Ha TIEPCTIEKTUBY IO-
3BOJIWIM OIpEaeIUTh MOTPEOHOCTh 3eMienesins 00JacTi B MUKpoyaobpe-
HUAX U HAMETHUTb MEPOTIPUSITHSI, MTO3BOJISIONINE YMEHBIIIUTh UMEIOLLUICS
neUIIMT MUKPOIJIEMEHTOB.

ExeromHasi moTpe6OHOCTb B MUKPOYHOOPEHMSIX ISl 00JIaCTH C YYETOM
NMPEANIOCEBHOTO CMaYMBAaHUS CEMSIH CEJIbLCKOXO3SMCTBEHHBIX KYJILTYp Clie-
Jywolliasi, B T: 60pHOI KMCIOTH — 6, cynbdaTta Mean — 15, MosiMbGaeHoOBO-
KHMCJIOTO aMMOHUST — 12, cepHOKMCIOTO IIMHKa — 20 M cepHOKMCIOro Ko-
Gagbra — 11.

6. BapHanuoOHHO-CTATHCTHYECKOE MO/IeIHPOBaHHE
3aKOHOMEPHOCTEH pacnpeaejienus
MHKPO3JIEMEHTOB B N0YBaX

H3syuyeHue sBNeHUIt TIPUPOIBLI, B TOM YHUCJIE M TMOYBEHHLIX MPOLIECCOB,
Ha COBPEMEHHOM yYpOBHE HEBO3MOXHO 6e3 NMpUMEHEHHS] MaTeMaTHYECKHX
METOJIOB MCCJIeNOBaHUS, MO3BOJSIOMIMX Oosnee TIyOGOKO MOHSITH B3aUMO-
CBSA3b MPOIIECCOB U 3aKOHOMEPHOCTEH. DTH METOIBI OTKPBIBAIOT UCKITIOUU-
T€JIbHO OTPOMHBbIE BO3MOXHOCTH HE TONBKO I 00paboTKM 3MIMpHYec-
KHX JIaHHBIX, HO U B 11€JIOM JJIsl [IOCTAHOBKHW U TUTAHUPOBAHHUS MO-HOBOMY
3KCIIEpUMEHTOB, MOJIEJTUPOBAHUS U TIPOTHO3UPOBAHUS CJIOXHBIX TpoLeC-
coB (Iuenenxo B. B., 1969; Ianuukwmit B. B. u ap., 1974; Kosna B. A., 1979).

BapuallioOHHO-CTaTUCTUYECKHE METOABI B MOYBOBEAEHHH U arpOXUMHH
HCIOJNIb3yeTCsl JAaBHO B CBA3M C OLIEHKOW JOCTOBEPHOCTH 3KCIEPHMEH-
TATBHBIX JaHHBIX U GoJiee OOBEKTUBHBIM BHIGOPOM OOBEKTOB M METONOB
aHaJIN3a, a TaKXe MU arpOXUMHUYECKUX MCCIIEAOBaHUSIX NMOYB M oGpaboT-
K€ JAHHBIX MOJIEBBIX OMBITOB. OHU MO3BOJISIOT OLIEHUTD CTETNIEHb MPOCTPaH-
CTBEHHOI0 BapbHpOBaHMsI arpOXMMUYECKHUX TOKa3aTesieil MpU HM3Y4EHUU
B3aMMOCBSI3eif CBOICTB IMOYB C OKpYXalolleil cpeloit NMpu MOMUCKE ONTH-
MaIbHBIX YCJIOBHi BO3/E/IbIBAHUSA CEJILCKOXO3SIMCTBEHHBIX KyJIbTyp (bBap-
6amuc I1. 1., 1970; Baxenunn WU. I'., 1976; Imutpues E. A., 1972, 1980).

IMNMouBa — cBoeoOpa3Hasi, caMOperyJiMpyioliias cicteMa — IPOAYKT BO3-
JeHCTBUST MHOTUX (paKTOpOB, B TOM 4YMCJie KJIMMaTa, PacTUTEJIbHOCTH, TeX-
HOTEHHOrO BO3IEICTBUS YeJIoBEKa U NMo3ToMy obsianaer GONbIIOi KaK BEPTH-
KaJIbHOM, TaK M TOPU3OHTAILHOW HEOAHOPOAHOCTHIO. OnpelieJieHHE B MOYBE
JMoGOro nokasaresisi sIBJIsSieTCs] B U3BECTHON CTENEHU CITyYaitHOH BEMYHMHOM,
OlLIEHKa KOTOPOif MOXeT WMETh TOJILKO BEpOATHOCTHBIN xapaktep (Kpyrnenn-
KoB U. A. u 1p., 1974). [ToaToMy NpuMeHeHKe BapUallMOHHO-CTaTUCTUYECKHUX
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METOMOB TNPH U3YYeHHUH 06BEKTOB GHochephl (ITOYB, pacTEHUIA, BOA U T. 1.)
NO3BOJISET U3BJIEKATh U3 HabMOAEHUH MaKCHMAJIbHO BO3MOXHYIO UHGOD-
MauUuIio, KOTOpOi MOXHO INpUAaTh TOYHYIO MaTeMaTH4ecKylo ¢opMyiu-
POBKY, YTO [eJlaeT Hally BBIBOABI Oosice MOJHBIMU U OOBEKTUBHBIMH.

OnxHUM U3 BaXHEHIIIMX UHCTPYMEHTOB ITO3HAHUS Ha COBPEMEHHOM 3Tarle
sBJsieTcss MoenupoBaHue. [1py 3ToM Moenn MoryT ObITh BhipaXKeHbl CJIO-
BeCHO, rpaduyecku, MaTeMaTHYECKH WIM ApYruMu criocobamu. [padu-
YyecKue Crocolbl ABISIOTCS HaIJSIAHBIM BhIpaXeHHEM TPOLIECCOB M 3aKO0-
HOMEPHOCTEH B3aMMOCBSI3U siBIeHUIA. MaremaTtyeckast MoJe/ib HauboJiee
TOYHO BhIpaXkaeT 3Ty B3aUMOCBSI3b B BHIE YPaBHEHHUs] WJIH CUCTEMBI ypaB-
HEHMI1, mapaMeTpbsl KOTOPbIX OTPAXalOT KOJWYECTBEHHbIE COOTHOILIEHHS
OCHOBHBIX (paKTOpOB ABUXYIIMX CHJI OOBEKTA.

B arpoxuMuM ¥ MOYBOBENEHUU B MOAENMPOBAHUE BXOOUT MOCTPOCHME
BEPOSATHOCTHO-CTaTUCTUYECKUX MOJEJIeil BellleCTBEHHOTO COCTaBa, Xapak-
TEPU3YIOIUX KOMITJIEKC JOBEPUTEIbHBIX WHTEPBAIOB COXEpXAHUS Mexa-
HUYECKUX (ppakiiuii, ryMyca, 3JleMEHTOB MUTaHUS U [Ap., @ TaKKe Koppe-
JIALIMOHHBIX M PErpecCHOHHBIX MojeJieif 3aBUCUMOCTE MeXIYy CBOWCTBa-
MU MOYB, NMOYBO U PaCTEHHEM U T. II.

AHanu3 ¢paxuumii pacrpelesieHUsl arpOXMMUYECKUX TTOKa3aTeNleld U co-
Jlep>XaHHsl BaJIOBBIX M MOABHXHBIX ()OPM MMKPO3JIEMEHTOB MOKa3aji, 4YTo B
npeo6najalolMX Pa3HOBUIAHOCTAX OCHOBHBIX THIIOB MOYB 00JIaCTU OHH
pacnipefieJislioTcs MO HopMaJibHOMY (raycCoBCKOMY) 3akoHy. Pacnpenesne-
HHME NMOYBEHHBIX MMOKa3aTresieil BIOJHE OAHO3HAYHO 3a/aeTcsl AByMs BEJIH-
YMHaMU: cpelHeil apudMeTudeckoit (X) u aucnepcueit (S?).

Ina ¢pyHxkumit ¢ HeGonbwoi BHIGOPKOH (n>50) cpemHsis apudmeTu-
yeckas ornpejensiiach no ¢opmye:

Fx

X =£—>

n

20e Y.X — cymma 3Ha4eRull 2eHepanNbHOLl COBOKYRHOCMU;
n— qucao HabaroOenuli;

X — X)?

ducnepcus — S2=Z(n—_[_-)'

b

20e }.(X — X)® — cymma xeadpamoe omxaonenuti (Boavh B. I, 1966).

Ipu Gosbioit BeiGopKe (n>50) MpuMeHEH TaGJIWYHBIA CrOCO6 BbI-
4ucieHns apugMerndeckoro cpeaHero u aucnepcun (Joepgens K., 1969):

-_-,4d
X=Xt3°p

20e X, — npunamoe cpedree 3Ha4enue (npu cpedune kaaccog — kaacc m=0);
d— wupuna knacca;
P— MHOXCumenb,onpedeasrowuii Kak y.m.hm (m. e. npouszeedernue Homepa
KAACCa HA 4Ucao noémopsiouwuUxcs npuUsHaKos).
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d 2
s=—S7[Q-%],
20e Q = Ym?- hm;
cpednsa keadpamuueckasn owubka S= VS?,
xos@uyuenm sapuayuu  v=S . 10p;
X

omHocumenvHaa owubka cpedneli s;z:\/_i, a npouesm ee
n
SX%=X - 100.
3aKOHOMEPHOCTH (PYHKIIMI pacrpelesieHUsl MO3BOJISIIOT B KOppeasiuy-
OHHOM MOJEJIMPOBaHUU TIpU U3YYEHUU 3aBUCUMOCTEH MeXIy OTACJIbHbI-
MU TIOYBEHHBIMHU IMOKa3aTeNIIMH TeOpeTHYeCKHU OOOCHOBAaHHO HMCMOJb30-
BaTh 0ObIYHBIE (hOpPMYJIBI pacyeTa Ko3hduiimeHTa Koppersiiuu:

).\
,}sz.zyz ’
2de r — Koahduyuenm koppesayuu;

Yxy — cymma npouseedenuii omraoneruii (x—x) u (y—y)om ceoux cpeorux;
Yx? u Yy?— cpednue Keadpamuueckue OMKAOHEHUS pacnpeoeseHuli X u y.

KBanpatuuHast ommbka ko3¢ @uiMeHTa KOppeisiiiy BIYUCIIIIAch MO

¢opmyne:
S 1- s .
r=—— WM Sr==—"" Jyig MHOTOYMCJIECHHO! COBOKYITHOCTH.
vn—1 n
OueHKa CYIeCTBEHHOCTH Ko3GhdHIIMeHTa KOppesiiiui onpelensnach
no ¢opmyne:
r\)n—2 l’\/;'l_

¢= ﬁ wim t o m

BennuuHbl t_ . Ui MHOXECTBEHHO COBOKYITHOCTH HaXOAMJIU MO KOp-
peliTuMOHHBIM TabuuaM (CHenekop [Ix. V., 1961).

Ins cnyyaeB TeCHOM WM CpelHel CTENEHW TECHOTHl KOPPEISLMOHHON
CBs13u ¢ moMollbio «[akera HayyHBIX MoAnporpaMM Ha PopTpaHe» ToNy-
YeHb! YpaBHEHHUsI MHOXECTBEHHOI PErpeccuy ISl KaXIOro MUKpO3JiEMEHTA.

B nporpamMmy BKJIIOYeH pacyeT c.r{enylomux BEJIUYUH:

a) koapuumenT perpeccun B=xriy - rij”,
i=1

20e riy— Koppeaauus Mexcoy 4aeHamu CO80KynHocmu i— He3agucumoil nepe-
MeHHOU ¢ 3a8ucumoll;
rij— obpamnas eeAuMuHQ KOppeasuuu Mexcoy 4aeHamu COB0KynHocmu,
k

0) K03(pPuULIMEHT MHOXECTBEHHOI! KOPPEJISILINU R2=Z[3j° riy;
=1

B) perpecCHoHHasi cymMa KBaxpaToB SSAR=R?: Dyy,
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20e Dyy— cymma keadpamoe omkaoHeHuli om cpedHe20 3Ha4eHus 0Aa 3a6ucu-
MOU nepemeHHOU;
T) cymMMa KBapaToB OTKJIOHeHHii oT perpeccid SSDR=Dyy—SSAR;

n) F — 3HaveHue ans aHan cniepcHit F=-§§A—w'
ANl aHaM3a  ucnepe SSDR(k) °
€) IUCTIepCUst U CTaHAapTHOE OTKJIOHEHHE OIIUOKM OlIEHKM

2 _ SSDR,
v12.k nok-1°

X) CTaHAapTHOe OTKJIOHeHMe K03(h(dHIMEHTOB perpeccuu

= i 2
Sbj=V Dj S ax
20e Dij— cymma keadpamoe omkaoHenuli om cpeoHez0 044 j-ii He3a6UCUMO
nepemMenHou;

3) t — KpuTepuit tj=§?u? R

.. S
rae bJ=BJ-§J:)L.

B ypaBHeHUsI MHOXECTBEHHOMW pErpecCMU BKITIOYEHBI:
y — 3aBHCHMasl MepeMeHHast JUIsi KaXIOor0 MHKPO3JIEMEHTa;
X — He3aBUCHMbIE NepeMeHHbIe, TIe:

X, — ¢uandeckas riivHa;

X, — TYMYyC;,

X, — OOMEHHasi KMCJIOTHOCTb;

X, — THAPOJIUTHYECKas KUCIOTHOCTB;

X; — CyMMa OOMEHHBIX OCHOBaHUIA;

X, — CTeINeHb HaCBILEHHOCTH OCHOBAHUAMM;

X, — TIOABMXHBbIN (ocdop;

X; — OOMEHHBIA Kaui,

X, — 6op;

X,y — Mellb;

X,, — MapraHer,
X,, — MOJUGIEH;
X,; — KOOAIBT,

X,, — LIMHK.

14

OueHka ypaBHEHHIi NpoOBeJleHa METOIOM IOLLAroBOi perpeccuu u oT-
ceBOM (PaKTOpOB, OKa3biBAIOUIMX HECYLIECTBEHHOE BJIMSIHME Ha COJlEpXa-
HUEe MHUKpO3JieMeHTOB B nouBax. MakTuueckue 3HaueHust F u t — kpure-
pMEB CONOCTaBJIEHbl C TabIMYHBIMU, KOTOpBIE NPU ypoBHe P cooTset-
CTBEHHO paBHSIUCH 2,18 1 2,58. DTo MO3BOMUIO NMONYYHUTH JOCTOBEPHYIO C
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BBICOKUM YPOBHEM CYILIECTBEHHOCTH WHQOpMalLMIO O IIaBHBIX (hakTOpax,
OTpeAEIISAIONINX COAEPXKAaHUE MMKPO3JIEMEHTOB B TTOYBaX.

Koppeasuvonnsie accoOuUHauum W MOAEJaH ypa-
BHEHHH perpeccHM MEKPOIJIEMEHTOB

B3auMocCBsI3b MeXIy 3aBUCHUMBIMH SIBJIEHUSIMM MOXeT OBbITb NMpaBWIBLHO
OLIEHEHA TOJILKO C MOMOILBIO pacieTa KO3 PHIIMEHTOB KOppeJsSILUU U per-
peccuu. ITOT METOJI, LITUPOKO UCIIONB3YeTCs TIPH U3YYEHUH 3aKOHOMepHOC-
Teil pacripenesieHuss MukpoasiemeHToB (ToHkoHoxeHko E. B., 1969; JIymi-
HoBuu M. C., 1970, 1973; 3uipun H. I'., TMauykesnu 3. U., 1972, 1973; Bonb-
waxoB B. A., 3sipun H. I'., 1973; Mnsuu B. B., 1970, 1982). OmHako koppesi-
LIMOHHBIX CBSI3ei B TIOYBAX M UX NMPUYMHHAS WHTEpIpeTalysi NpeACTaBisioT
GonblIyIo CIOXHOCTh M B HacTosilliee BpeMsI HEJOCTATOYHO pa3paboTaHbl.

KonuectBeHHasi Mepa 3aBUCMMOCTH MEXIY CoAepXaHUEM MHUKPO3JIEMeH-
TOB ¥ aTPOXHMHYECKUMH CBOCTBAMM NTOYB MOXKET ObITh BbIpaXke€Ha IOCPENCTBOM
MOCTPOEHUS SMITUPUYECKUX JIMHUIA perpecCM M pacyera YpaBHEHHU# perpec-
cuu. Io ycpeqHeHHbIM BEJIMYMHAM COIEpXaHWsI MUKPO3JIEMEHTOB U KoJTHJe-
CTBEHHBIM 3HaYEHHUSM OTAEJIbHBIX arpOXMMHUYECKHX NOKa3aTesieit MOCTPOEeHbI
SMIIUPUYECKUE JIMHUU PETPECCUM, OOILMI XOA KOTOPbIX CBUIETENLCTBYET O
6J113KOM K MIPSIMOMMHERHON 3aBUCUMOCTH MEXIY JaHHBIMU BEJTMUHWHAMU.

O06o611eHHe pe3y/IbTaTOB COOCTBEHHBIX MCCNIENOBAHHWIA U JIMTEPATyPHBIX
JaHHBIX CBUAETENILCTBYET MPEXIE BCENO O CIOXHOCTU U3y4aeMbIX IPOIIECCOB
TIOBEICHUSI MTOBVDKHOCTH (hOpM MHUKPO3JIEMEHTOB B nousax. CojepxaHue roc-
JIEOIHUX B MTOYBAX — 3TO UHTETPUPYIOLLMIA pe3y/ibTaT BIMSHUS psina (akTopoB
Y YCJIOBUH, KOTOPBIE B Pa3TUYHBIX MOYBAX CKIIAABIBAIOTCA IO OCOOOMY M NMpH-
BOJSIT K MOJYYEHWIO paIMYHBIX [TO 3HAYEHUIO KOPPESILIMOHHBIX CBsi3eit. [1o-
3TOMy GOJIBILION TeOpeTUYEeCKNt MHTEpPEC M MpPaKTUYecKoe 3HaueHWe UMeeT
YCTaHOBJIEHWE TOTO, KaKue Xe (pakTophl MOYBEHHOM Cpelbl (TpaHyJIOMeTpH-
YECKU{ COCTaB, colepXXaHHUE IyMyca, peaklMsi CPeAbl U T. [I.) BIMUSIOT Ha
MOBEAECHNE MUKPOSJIEMEHTOB B MOYBAX, KAKUE U3 HUX SIBMISIOTCA BEMIYLIUMH,
OoCHOBHbIMU. HaxoXxneHue 3THX OCHOBHBIX (PAaKTOPOB MO3BOJISIET TIOCTPOUTH
6osiee MHGpOpPMaTUBHBIE U TOJIHbIE BapUalLMOHHO-CTATUCTUYECKHE MOIETH
TMOYBEHHBIX 3aBUCUMOCTEi Uil KaXIOTO OTAEJIHHOIO MUKDO3JIEMEHTA.

B o p. IMTomyyeHHBI HaMK 3KCTIEpUMEHTAIBHBIN MaTeprait (cM. Tabi. 59)
MoKa3ajl HaJIvdve JOCTOBEPHOH MOJIOXUTEIbHON 3aBMCUMOCTH MEXAY CO-
JlepXaHueM BOIOPAacTBOPUMOro 6opa U rpaHyJIOMETPUUYECKHM COCTABOM,
KOJIMYeCTBOM TyMyca U BeJIMuMHoii pH, a Taxke MeXAy 3JIeMEHTOM U TECHO
cBsi3aHHBIMU ¢ pH mokasaTensiMU cpelbl, TIpeX/ie BCETo, ¢ CyMMO# TOTJIO-
LIEHHBIX OCHOBAHUI M CTEMEHBIO HACBILIIEHHOCTH OCHOBaHUAMHU. TlomoOHas
3aKOHOMEPHOCTB HapyluaeTcsi B TOp(sIHBIX MTOYBaX, OTJIMYAIOLIUXCS CIelH-
UKot BOZHOrO pexuMa, OKHMCIUTEbHO-BOCCTAHOBUTENILHBIX YCJIOBUI M
JIpyTUMH 0cObEHHOCTIMU. B maHHBIX MoYBax cBSI3b MeXIy 60poM U 0OMeH-
HOI KUCJIOTHOCTBIO, @ TaKXe CYMMOIi TOIJIOIEHHBIX OCHOBaHHWI oGpaT-
Hasl CpeAHEeN CTENEeHU TEeCHOTHI.
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Tabauya 59

KoppesinnoHHbie psibl H MOJEIH PETPECCHH MEXIY COAepKAHHEM
NOABMKHOCTH 0Opa M arpOXMMHYECKHMH CBOMCTBAMH NOYB

Ilokasarens X y rSr td x=x +b(y—y) A
eprnoeo-nodzosucmuote nousot
®u3. rnHa 0,40 13,8 | 0,4210,02 20,1 0,29+0,008 y 2,0
I'ymyc 0,39 3,0 | 0,391+0,02 18,7 0,28+0,0375 y 9,6
pH 0,36 | 5,25 | 0,42+0,02 20,6 -0,08+0,084 y 22,2
H 0,36 | 3,25 | -0,27+0,02 12,9 0,45-0,0275 y 8,3
S 0,43 20 0,52+0,02 27,1 0,27+0,0082 y 2,0
\% 0,32 70 0,39-0,02 19,5 | 0,005+0,0045 y 1,4
Jepnoevie nousw
®u3. muHa 0,56 13,8 | 0,51+0,03 13,8 0,46+0,0074 y 1,3
F'ymyc 0,60 3,0 | 0,65+0,02 20,7 0,29+0,104 y 17,3
pH 0,59 | 5,25 | 0,57+0,03 16,7 0,14+0,086 y 15,3
H 0,57 4,2 | -0,2410,04 6,1 0,65+0,0193 y 3,5
S 0,62 25 0,60+0,03 19,0 0,28+0,0134 y 2,1
\% 0,54 80 0,3710,03 10,0 -0,10+0,008 y 1,5
Ansrosuassivie nouent
®un3. rvHa 0,78 13,8 | 0,40+0,06 6,2 0,60+0,0129 y 1,7
T'ymyc 0,87 10,0 | 0,4110,05 7,0 9,60+0,0266 y 3,0
pH 0,92 | 5,25 | 0,59+0,04 11,8 -0,57+0,298 y 32,6
H 0,88 4,2 | -0,30+0,06 48 0,99+0,0262 y 2,8
S 0,84 30 0,40+0,05 6,9 0,2+0,02 y 2,4
v 0,87 70 0,45+0,05 7,7 0,21+0,0082 y 0,9
Ocymaemvie moppanvie nouevi
OpraH. B-BO 0,93 15,0 | 0,2910,06 4,8 0,64+0,0195 y 2,1
pH 0,97 5,0 | -0,55+0,04 10,6 1,9-0,186 y 18,6
H 0,98 3,25 | 0,53+0,04 10,2 0,79+0,0598 y 6,1
S 0,96 60 | -0,4710,05 8,7 1,19-0,004 y 0,4
v 0,99 75 0,4410,06 6,5 -0,174+0,0155 y 1,7
Ipumeyanusn: X — codepxcanue MUKpoInemenma npu 3a0aHHOM

azpoxumuueckom nokaszamene, me/ke;
Y — CpeoHAa éeauMuUHA AzpoXuUMU4ecKoz20 noKasamens;
r — ko3guyuenm xoppeasyuu;
Sr — owubka xo3ghpuyuenma xoppeasyuu;
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th — pakmuuecxkoe 3nauenue t - Kpumepus,;

A — yposenb usmenenus codepicarus MuKpoianemenma
6 NO46ax Nnpu UIMeHeHUU QzPOXUMUMECKO20 NOKA-
3amens Ha edunuuy omu. %

OTaenbHBIE arpOXMMHYECKHE (PaKTOPBI OKa3bIBalOT HEONWHAKOBOE NEii-
CTBHME Ha HallpaBJIEHUE U CTEMEHb TECHOTHI KOPPEJISILIMOHHBIX CBSA3€i BO-
JIOpacTBOPMMOTO GOpa CO CBOMCTBaMU pa3HbIX TUNOB Mo4B. B xepHoBO-NOA-
30JIUCTHIX TTOYBAaX KOPPEJALUS CYLIECTBEHHasi MEXAY 3JIEMEHTOM U CyM-
MOI MOIIOIIEHHBIX OCHOBaHMl. [103TOMY MpHU MOCTPOEHHH BEPOATHOCT-
HO-CTaTUCTHYECKUX Mofeseil, oTpaXalolliMX pa3HOoOpa3Hble B3aMMOCBS-
3U TOYBEHHBIX XapaKTEPUCTHK C peaKLMeill cpenbl, lieJecoobpa3Ho HC-
MOJIb30BaTh JaHHBIA MOKa3aTeslb, Kak HauboJiee CYLIECTBEHHO OTpaXaio-
LM 3aBUCUMOCTb COJIepXaHUsI 6opa OT NMOYBEHHOM KHUCJIOTHOCTH.

B nepHOBBIX MOYBAX CBA3b CYLIECTBEHHA MEXIY BOZOPAaCTBOPHUMBIM GO-
POM U CyMMOIi TOIJIOIEHHBIX OCHOBaHUIA, rpaHYJIOMETPUYECKUM COCTa-
BOM, T'YMyCOM M OOMEHHO#1 KMCJIOTHOCTBIO. 3/1eCh MPU NMOCTPOEHUHU Bapu-
alIMOHHO-CTaTUCTUYECKUX MOJeJiei BIOJIHE NOCTATOYHO MCHOJIB30BaTh
OIWH U3 3TUX IMOKa3aTesei.

B ajmoBHaIbHBIX TOYBAaX KOPpENsUs CpelHeil CTeNeH! TECHOTH UMe-
€T MecTo Mexny 6opoM u pH, a B TOppsHBIX — MeXIy 3/1eMEHTOM M KaK
OOMEHHOI, TaK U THAPOIUTHYECKON KUCJIOTHOCTBIO, MPUUYEM B MoCie-
IHUX CBSI3b ¢ OOMEHHOM KMCIOTHOCTBIO OOpaTHas.

OGuwieit 3aKOHOMEPHOCTBIO NOBeJIEHHsI BOJOpacTBOPUMOro Gopa B pa3-
HBIX TUTAaxX TOYB sIBJsieTCSl €ro Haubosee CYLIECTBEHHasi KOppensiuusi ¢
conepxaHueM dusuueckoit muHbl (r=0,58) n rymyca (r=0,53), a Takxe ¢
TUIPOJMTUYECKON KUCIOTHOCTBIO M CTENEHBIO HACHIILEHHOCTH OCHOBaHM-
ssMU. JlaHHBI BBIBOA MOATBEpPXIAeTCs YpaBHEHUEM MHOXECTBEHHOH per-
PECHM JUISl TaHHOTO 3JIeMEHTa, KOTOpoe UMeeT CIeAYIOLUIA BUI:

V,=-0,44+0,00472x,+0,0487x,+0,271x,,+0,00182x,+0,0059%,+0,0385x,.
t,= 4,49 4,17 4,33 391 3,88 2,59

IMpu 310M KO3 PHUIIMEHT MHOXECTBEHHON PETPECCHM CPABHHUTENIBHO BbI-
cok (R=0,67) npu F paxe—42,3, UTO CBHIETENLCTBYET O INMPaBOMEPHOCTH
TIpUBEAEHHOTO ypaBHeHHsA. OHO SIBISETCS YHUBEPCAILHBIM U MOXET GbITh
TIPUHATO B KayecTBE MOJETH, OTNpeAessioleii YpPOBeHb COAepXaHUS MUK~
po3JieMEHTa B pa3HBIX THUMAaX ITOYB, paIMYAIOLIMXCS IO CBOUM CBOMCTBaM.

M e a b. [TlepeMeHHas BasieHTHOCTH MeaH (Cu*! u Cu*?) onpenensietr 60Jib-
LIO€ RIMSIHUE OKUCIIMTEIbHO-BOCCTAHOBUTENLHBIX YCJIOBHI Ha ee Murpatmio. C
IpYTO# CTOPOHBI, CTIOCOOHOCTh MEIM KaK d-3/ieMeHTa K KOMIUIEKCOO0pa30Ba-
HMIO 00YCTOBIMBAET BO3MOXHOCTb O0pa30BaHUsI KOMIUIEKCHBIX COEIMHEHHIA
MHKpO3JIEMEHTA C OpPraHUYeCKUMH U MUHEPATbHBIMU BELIIECTBAMH ITOYBBI. 1O
YCWJIMBAET BIMSIHUE IPaHYJIOMETPUYECKOTO COCTaBa U COMEPXaHMs I'yMyca Ha
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KOHLIEHTPALMIO Y TIOABIXHOCTb MEMIM B NoYBax. JIoCTyITHOCTb Me pacTEHUAM U
€€ MOABUXKHOCTb B 3HAUUTENILHOM Mepe OMpeAeNaloTCs TaKKe peaKinei cpelpl.

JlaHHBle O 3aKOHOMEPHOCTAX KOPPEJISILIMOHHBIX CBSA3eil M perpeccMu
MeIu B 3aBUCMMOCTU OT arpOXMMHYECKUX CBOWMCTB pa3HBIX THIIOB IMOYB
npeAcTaBieHsl B Tabnuiie 60.

Tabauya 60

KoppeasumnoHnbie psbi H MOJETH PErPecCHH MEXIY COAepKaHHEM
NOABHKHON MEIH H ArPOXMMHYECKMMH CBOHCTBAMM NOYB

INoxasarens X y r+Sr td x=x_+b(y-y) A
Jlepnoso-nodsosucmoie noueo
®u3. rmHa 2,7 13,8 | 0,52+0,02 27,3 2,0+0,0513 y 1,9
T'ymyc 2,8 3,0 | 0,35+0,02 16,5 1,89+0,3 y 10,8
pH 2,6 5,25 | 0,5240,02 27,2 -0,74+0,632 y 24,5
H 2,7 3,25 | -0,23+0,02 10,4 3,36-0,2086 y 7,8
S 2,9 20 0,65+0,01 38,5 1,39+0,1 y 3,5
\% 2,3 70 0,5810,01 31,9 | -0,08+0,0333 y 1,5
Jlepnosvie nousnt
®us. ruHa 4,7 13,8 | 0,7710,03 30,2 2,51+0,16 y 3,4
T'ymyc 5,4 3,0 | 0,85+0,01 37,9 1,18+1,397 y 26,0
pH 4,9 5,25 | -0,51+0,03 14,3 3,61-0,896 y 18,2
H 5,2 4,2 | 0,7410,02 28,1 3,78+0,34 y 6,5
S 5,3 25 0,7810,02 31,0 2,08+0,13 y 2,4
\Y% 4,6 80 0,2210,04 5,4 -3,45+0,10 y 2,2
Asnrouassvibie nouswt
®u3s. uHa 7,8 13,8 | 0,62+0,04 10,5 5,74+0,15 y 1,9
T'ymyc 8,7 10,0 | 0,4810,05 8,1 6,35+0,233 y 2,7
pH 8,5 5,25 | -0,24+0,06 4,0 11,03-0,492 y 5,8
H 8,6 4,2 | 0,5110,05 8,9 6,05+0,6 y 7,0
S 8,6 30 0,2010,06 3,2 3,91+0,1555 y 1,8
v 9,0 80 | -0,39+0,05 6,9 13,34-0,0508 y 0,6
Ocymaemoie mopdanvie nouso:
OpraH. B-BO 7,7 15,0 | 0,3410,06 5,1 5,58+0,14 y 1,8
pH 7,8 5,0 | -0,4510,05 7,9 14,32-1,314 y 17,0
H 8,1 3,25 | 0,4010,05 7,2 6,66+0,44 y 5,4
S 8,0 60 | -0,1710,06 2,7 9,62-0,0278 y 0,3
\Y% 8,5 75 | -0,37+0,05 7,0 13,79-0,0656 y 0,8
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HanpasneHue ¥ cTereHb TECHOTHI CBsI3eif MHUKPO3JIEMEHTa C OTAENb-
HbIMHA arpOXMMWYECKUMU TOKa3aTesIMU B U3yyaeMbIX [MOYBAX HEONWHaA-
KOBble W OnpeAesiioTcesi crieliMdUYecKuMU OCOOEHHOCTSIMU Kax/10ro Mo-
yBeHHOro THmna. Tak, B JepHOBO-MOA30JMUCTHIX TOYBax ciabasi oTpuLlaTeNb-
Hasl KoppeJsiliisi HMEET MECTO MeXIY TMAPOJTUTUYECKON KUCJIOTHOCTHIO U
MOABUXHOK MeAblO, a B AEPHOBBIX, AUTIOBHAJILHBIX U TOPMSHBIX — MeEXAy
OOMEHHOM KUCTOTHOCTHIO U comepXaHueM MHKpoasieMeHTa. Kpome Toro,
B @JUTIOBHAIbHBIX MOYBAX Melb OTPULIATEILHO KOppPEJUpYeT CO CTeNeHbIO
HAaChILIIEHHOCTH OCHOBAHUSIMH, a B OCYyllIaeMbIX TOPMSHBIX — CyMMO#N 00-
MEHHBIX OCHOBAHHI W CTETNEHbIO HACHLIIIIEHHOCTH OCHOBAHUSMU.

B 1epHOBO-MOA30JIUCTHIX IOYBAX CYIIECTBEHHA CBSA3b MEXy KOHIIEHT-
palueit MeI U arpoOXMMHUYEeCKUMHU ToKa3aTeNssMH — TpaHyJoOMeTpHuec-
KHM COCTaBOM, OOMEHHON KHCJIOTHOCTbIO, CyMMOI MOMIOUIEHHBIX OC-
HOBaHUI U CTeNeHbI0 HAChIEHHOCTH OCHOBAHUSMHU, — BhIpaXxatouiasics
B MOJIOXKHUTENBHOU KOppENsiliMM cpejiHel cTerleHW TecHOTHl. Boiee cna-
0Gas CBA3b B JIAHHBIX TIOYBaX MPOSIBISETCS MEXIY COAepXaHWeM MUKpPO-
3JieMeHTa W KOJIMYeCTBOM Tymyca.

B 605iee BBICOKOTYMYCUPOBAHHBIX J€PHOBBIX TTOYBAX TECHasi MOJOXH-
TeJibHasl KOPPeNsiLivsl TPOSIBJISIETCS MEXIY KOJUYECTBOM MeIW U colepxka-
HHUEM TyMyca, a Takke (U3WIECKOil [JIHHBI. DTO CBUIETENILCTBYET O BbICO-
KOW OMOreHHOW aKTUBHOCTY 3JIEMEHTa B YCJIOBUSIX pa3BUTHUSI JEPHOBOTO
npouecca. [TonobHas 3aKOHOMEPHOCTD [UIsi MEU B JAHHBIX NMOYBAX MPOsSIB-
JIeTCa TakXe B 3aBUCHMOCTH OT T'MIPOJIMTHYECKO KHCJIOTHOCTH U CyM-
MBI TOTJIOLEHHBIX OCHOBAaHWi, YTO TOMYEPKUBAET 3HAYMUTETbHOE BIIUSI-
HHWe peaklIMW cpeibl Ha colepXaHWe W MOABHXHOCTb MHUKDPO3JIEMEHTA.

B aniioBHAIBHBIX MOYBAaX KOPPENSIIIMOHHAS CBSA3b MEXIY COlepXaHUEM
TIOABWXHOW MEAW U TpaHyJIOMETPUYECKUM COCTaBOM, a TaKXe TWAPOJIU-
THUYECKOW KHMCJIOTHOCTBIO TIONOXHUTENbHast cpefHell crerieHH TecHOTbl. C
OCTAJIbHBIMU arpOXMMHYECKHUMH TIOKa3aTeNlsIMU paccMaTpUBaeMbIX TOYB
Meb KOppeaupyeT MeHee cyillecTBeHHO. He monyyeHa mocroBepHasi ycTOM-
YUBasi KOPPEJSIUS MEXIY MUKPO3JIEMEHTOM W arpOXMMUYeCKUMU CBOWA-
CTBaMH OCYIlIaeMbIX TOPMSHBIX MOYB, YTO, BO-BUIWMOMY, CBSI3aHO CO cle-
Kot GopMUpOBaHUs TMOCTAETHUX, NMPEUMYIIECTBEHHO BOCCTaHOBJIEH-
HBIMU YCJIOBUSIMW OKHCJIUTEIbHO-BOCCTAHOBUTENIBHOTO peXxuMa, cnabom
TIOABWXKHOCTHIO MEW U MaJIbIM €€ 3aflacoOM B [TaXOTHOM CJloe.

B uenom B miouBax o0gacTH KOPpeSILIMOHHAS CBSI3b MOABUXHBIX PopM
MEIM CYyllleCTBeHHa JIMIIb ¢ colepXaHueM cdusnyeckoil rmuuHsl (r=0,71),
rymyca (r=0,62) u cymMmoii oOMEeHHBIX ocHoBaHuii (r=0,54). YpaBHeHuHe
MHOXeCTBEHHOM perpeccuu JUisi Mead MMeeT CJIeAYIOIHi BUI:

Y,=0,689+0,0204x,+0,0229x,+0,00603x,,+0,163x,+0,722x,,+0,258x,,,
t,= 6,68 5,89 4,91 5,67 443 285
npu R=0,79 u de.=87,8.
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M a pr a H e u. MapraHell sIBJISIeTCS] 3JIEMEHTOM, XapaKTepU3YIOLMMCS
BBICOKOI MOABIKHOCTBIO (0KoJi0 30%) 1 BapuabebHOCTBIO. JIMHAMHYHOCTD
3JIEMEHTa OTIpe/IesisieTCsl TUTIOM TTOYBBI, XapaKTepoOM OKUCIMTEIBHO-BOCCTa-
HOBUTENILHBIX YCJIOBHA, peakiideil cpelibl, OKYJIbTYPEHHOCTBIO TTOYB U ApYTH-
M¥U nipu3HakaMu. [osToMy aeiicTBHE OT/IEIbHBIX arpOXUMHYeCKUX (haKTOpOB Ha
KOHILIEHTPAIWIO W MOABMXHOCTb MapraHiia B pa3HbIX THTIaX MOYB CrielMUIHO.

B TaGnuue 61 mpeacraBieHbl 3aKOHOMEPHOCTH KOPPENSLIMOHHBIX CBfI-
3eif MeXIy colepXXaHAEM MUKPOIJIEMEHTA U aTPOXUMUYECKUMH CBOMCTBaMU

OCHOBHBIX THITOB MOYB 00JIACTH.
Ta6auya 61

Koppeasiunonnbie psabl M MOJETH PErpecCHH MEXIY COAEpKAHHEM
NOABHIKHOIO MAPraHNA M ArPOXMMHYECKHMH CBOMCTBAMH NOYB

INokasarenb X vy rSr td x=x,+b(y-y) A
Jlepnoeo-nodzosucmute nousvs
®u3. minHa 65 13,8 | 0,61+0,02 14,6 58,2+0,51 y 0,7
Tymyc 65 3,0 1-0,036+0,02 | 17,2 73,6-3,025y 4,6
pH 64 5,25 | 0,2710,02 12,5 47,0+2,32 y 5,1
H 62 3,25 | -0,33+0,02 15,6 75,5-4,23 y 6,8
S 64 20 | -0,33%+0,02 14,8 66,0-0,09 y 0,1
v 61 70 0,2240,02 10,3 41,9+0,2745 y 0,5
epnoswie nouen
®us. mnHa 73 13,8 | 0,63+0,04 8,1 52,1+1,52 y 2,0
I'ymyc 76 3,0 | -0,5340,03 14,4 77,9-0,71 y 0,9
pH 78 5,25 | 0,6610,02 20,9 -3,79+15,56 y 19,9
H 73 4,2 | -0,6810,02 22,4 92,9-4,76 y 6,5
S 82 25 0,4910,03 14,6 43,6+1,54 y 1,8
v 74 80 0,65+0,02 21,5 -18,5+1,155y 1,6
Arsrosuassubie noues
®us. rMHa 58 13,8 | 0,62+0,06 5,2 44,0+1,03 y 1,7
T'ymyc 63 10,0 | -0,34+0,06 5,6 68,0-0,5 y 0,7
pH 81 5,25 | 0,6210,04 12,2 -69,2+28,6 y 35,3
H 73 4,2 | -0,4110,05 6,8 94,3-5,08 y 6,9
S 65 30 0,56+0,04 10,6 19,6+1,5y 2,3
\" 73 80 0,62+0,04 12,1 -35,9+1,356 y 1,9
Ocywaemvie mopdanvie nouevi
OpraH. B-B0 60 15,0 | -0,37+0,06 6,2 66,5-0,44 y 0,7
pH 55 5,0 | 0,29+0,06 49 32,6+4,48 y 8,1
H 58 3,25 | -0,50%0,05 9,1 66,5-3,6 y 6,2
S 58 60 | -0,4810,05 8,7 66,9-0,1535 y 0,3
\Y% 56 75 | -0,34%0,06 5,7 124,5-0,92 y 1,6
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OGileit 3aKOHOMEPHOCTBIO IS BCeX paccMaTPpHBaeMbBIX THITOB IOYB
ABNSAECTCA HAJNMYME TECHOM TMOJOXUTENbHON KOpPENSUUH COmepXaHUs
Mapranua u ¢pusudeckoit muHsl (r=0,60), a TakKe cpeaHeil CTeNeHH Tec-
HOTBI — C TYMYCOM W CyMMOU 0OMeHHbIX OCHOBaHWH. CBsI3b 3JieMeHTa C
BEJIMYMHONM TUAPOIUTHYECKON KMCJIOTHOCTH oOpaTHas ciabas. Xapakte-
PUCTHKA ypaBHEHUs MHOXeCTBEeHHOW perpeccun —

Y, =31,4+0,43x,+6,01x .+ 11,8%,+9,56x,,

fpncr 467 571 4,10 348

(R=0,654, Fm.=40,4) NMOATBEPXAaeT clejlaHHBII paHee BBLIBOJ O fIpe-
MMYUIECTBEHHOM BIIMSIHUM Ha CcolepXaHUe MOABUXHOTO MapraHlia B Mo-
YBax UX rpaHyJIOMETPUYECKOTo COCTaBa.

B nepHOBO-MOA30MUCTHIX TOYBAX He YAAJIOCh YCTAHOBUTH IOCTOBEPHYIO
KOPPeNSILMOHHYIO CBSI3b MEX/IY COAEpXXdHMEM MapraHlia U arpoXuMudec-
KUMU TlapaMeTpaMM, 3a UCKIIOYEHHWEM TIpaHyJIOMEeTPHYECKOrO COCTaBa.
AHaJIU3 perpeccuy 3jJleMeHTa CBUIETENILCTBYET O TOM, YTO Ha KOHLIEHTpa-
LIMI0 ¥ TMOABWXXHOCTHL €ro B JaHHBIX MOYBAX OKa3bIBAET TAKXE 3aMeTHOe
BIIMSTHHE U3MEHEHHE COAEepXaHUS TyMyca, OOMEHHOI M THAPOJIUTHYECKOH
KHUCJIOTHOCTH. .

B epHOBBIX M JUTIOBUAIBHBIX [TOYBAX CYLIECTBEHHAs TMOJIOXHATENbLHAs
KOppeJisiLiusl MapraHila cpefiHeit cTerneHH TECHOThl UMeeT MeCTo ¢ OOMEH-
HOI KMCIIOTHOCTBIO, CyMMOI OOMEHHBIX OCHOBaHHi, CTETNEHbIO HaChILLEH-
HOCTM OCHOBaHHUSIMU U TPaHYJIOMETPHYECKUM cocTaBoM. OpHako, corac-
HO YpaBHEHHMIO perpeccuu, TpeBalupylolliee AeHCTBUE OKa3biBaeT OOMEH-
Hasi KUCJIOTHOCTh. [103TOMY npH NMOCTPOEeHHH BapHallMOHHO-CTATHCTHYEC-
KX MoJieJieif 3aBUCUMOCTH CoflepXaHUsi MapraHiia OT peakliii cpefbl 1e-
Jlecoo0pa3HO UCIMONB30BaTh CTaTUCTHYECKWe MapaMeTpbl UsMeHeHWs1 pH.

JInst ocyiiaeMbIX TOPMSTHBIX TTOYB XapaKTepHO HajJWyue obpaTHOI Kop-
PENIILIMOHHOM CBsA3U, OMU3KON K CpefHeit cTerneHU TECHOTBHI MeXIYy MHKpO-
3JIEMEHTOM U BeJIMYMHAMU THIPOJUTHUYECKOM KHMCIOTHOCTH, a TaKXKe CyM-
MBI TOIJIOIIEHHBIX OCHOBaHUM. CBsi3b KOHLIEHTPALUU 3jIeMEHTA C JPYTUMH
arpoXMMHUYeCKUMH TOKa3aTeJIsMU MeHee JOCTOBepHa M HeyCTOuMBa.

Mo uu 6 aen MonubneH B noyBax CoOAepXUTCS MPeUMYLIECTBEHHO
B popme anuona MoO,?, KoTophIif MOXeET MPUCYTCTBOBATh B COCTaBe Iep-
BUYHBIX U BTOPUYHBIX MUHEPAIOB, DIMHUCTBIX U KOJUIOMIHBIX OKHCIOB
Xejie3a U allOMUHUsI, B COEAMHEHUU C OPraHMYeCKUM BEIECTBOM U B He-
3HAYMUTEILHOM KOJIMYECTBE B BOAOPAcTBOpMMOI (hopMe B TTOUBEHHOM pa-
ctBope. C HachIIIEHWEM TIEPETHONHBIX KUCJIOT KaIblIHEM U MUHEpAIV3aLy -
eil KOJINIOWIOB pacTBOPUMOCTE MUKPOJJIEMEHTA B MoYBax Bo3dpacraeT. C apy-
TOif CTOPOHBI, MOJMOIEH MOXeT 00pa3oBbIBATH C KAIBIIMEM M TAXEJIbIMH
MeTaUiaMU TPYIHOPAaCTBOPUMbIE MOJIMOAATHI, YTO TIPUBOAUT K CHIDKEHHWIO
TOABWXHOCTH 3JleMeHTa (BuHorpanos A. I1., 1957; Kosansckmit B. B., Au-
npuaHoBa I'. A, 1970; Ieiie . B., 1980). Ha KoH1IeHTpauuio W MOABHXK-
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HOCTb MOJIUOJIeHa B MOYBaX OKa3nIBaeT BIMsSIHIE KOMITIEKC (DaKTOpOB, IJiaB-
HBIMM U3 KOTODBIX SIBJSIIOTCS COEpXaHHe ryMmMyca, peaklus Cpelibl U Ha-
CBHIILEHHOCTb OCHOBaHUAMHU (TabJ. 62).

Tabnuya 62
Koppensinnonnbie psaabl # MOAENH PErPECCHH MEXIY COAEpKAHHEM
MOABHXHOIO MOJNOAEHA M ArPOXHMHYCCKHMHM CBOHCTBAMM NOYB

INokasarens X y £Sr td x=x_+b(y—Y) A
lepnoso-nodzosucmuie nouewm
®us. mMHa 0,061 13,8 | -0,3710,02 17,7 | 0,109-0,0035 y 5,7
T'ymyc 0,062 3,0 | -0,70+0,01 43,8 | 0,076-0,0045 y 7,3
pH 0,063 5,25 | -0,69+0,01 429 0,116-0,01 y 15,9
H 0,065 3,25 | 0,3810,02 18,5 | 0,055+0,003 y 4,6
S 0,058 20 -0,62+0,01 35,9 | 0,072-0,00072 y 1,2
\% 0,066 70 -0,5710,01 31,7 | 0,088-0,00031y | 0,5
Jlepnoesie nouen
®us. rimHa | 0,053 13,8 | 0,29+0,04 7,7 | 0,014+0,0028 y 5,3
Tymyc 0,056 30 | -0,73+0,02| 24,8 | 0,075-0,0064 y 11,1
pH 0,053 5,25 | -0,70+0,02| 25,6 | 0,115-0,0118y | 22,3
H 0,061 4,2 0,35+0,03 9,6 | 0,051+0,0024 y 3,9
S 0,056 25 -0,6210,02 19,9 | 0,07-0,00057 y 1,0
\% 0,059 80 -0,53+0,03 16,1 10.085-0,000325y | 0.6
Anrsiosuassubie nouss
®u3. rMHa 0,049 13,8 | 0,31+0,04 4,8 0,091-0,003 y 6,1
I'ymyc 0,049 10,0 | 0,62+0,04 13,3 | 0,047+0,0002 y 0,4
pH 0,044 5,25 | -0,71+0,03 17,1 | 0,093-0,0094y | 21,4
H 0,047 4,2 0,7010,03 15,8 | 0,036+0,0025 y 5,3
S 0,049 30 -0,53+0,04 10,8 | 0,061-0,00041 y | 0,8
\4 0,046 80 -0,72+0,03 17,5 | 0,096-0,00063 y 1,4
Ocywaemvie m i€ NOYEH

Opras. B-80 | 0,044 15,0 | 0,45+0,04 11,1 10,035+0,00044y | 1,0
pH 0,048 5.0 0,22140,06 3.8 | 0,009+0,0078 vy | 16,3
H 0,050 3,25 | -0,75+0,03 18,3 | 0,056-0,002 y 4,0
S 0,047 60 0,4910,05 94 [0,037+0,00016 y | 0,3
A% 0,046 75 -0,3710,05 6,7 | 0,057-0,00015y | 0,3

CreneHb RIMSHUSL M HampaBlieHHe KOPPENSILIMOHHBIX CBsI3eil MeXIy C€o-
JepXaHUeM MoJIMOAeHa U arpOXMMHYECKMMH TTOKa3aTesIsIMU TTIOYB HEONH-
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HakoBast. Cnabast 1 HeyCTOHYMBasi 3aBUCMOCTb MeXy KOHLIEHTpauuein ae-
MeHTa M IpaHyJIOMETPUYECKAM COCTABOM I10YB, OoJiee TecHast — ¢ CozepXa-
HUEM I'yMyca U peakiineit cpeaibl. [lelicTBIe OTAENBHBIX arpOXMMUYecKHX dak-
TOPOB Ha COfiepXaHHe U TMOABMKHOCTh MOJIMO/IEHa orpenensieTcs: cnieudu-
YeCKHUMH YCJIOBUSIMU ITOYBOOOPa30BaHUS Pa3IMUHBIX MOYBEHHBIX TUTIOB.

B [1epHOBO-TTOA30TUCTBIX U IEPHOBBIX FTOYBAX CBA3b MEXIY 3JIEMEHTOM U
KOJIMYECTBOM I'yMyca oOpaTHasi TeCHasl. YBeJIM4eHHe KOJIMUecTBa OpraHu-
YECKOTO BEIlleCTBa B AJUTIOBHAJILHBIX U TOPSHBIX ITOYBAX U3MEHSIET Hanpas-
JieHWe JaHHOW CBsi3d, KOTOpasi CTAHOBUTCS IOJIOXUTENbHON CpelHEl cre-
TeHU TeCHOTHI. HeomHO3HaYHO HarnpaB/ieHHe KOPPENSLIMOHHOM CBSA3M MeX-
Iy COfiepXaHWeM TTOBIDKHOTO MOJIMO/IEHa U PasHbIMU BUIAMHU KUCJIOTHOC-
TH NOYB. B MUHEpaThHBIX TOYBEHHBIX Pa3HOBUIHOCTSIX OHa OTpULIaTe/IbHas B
OTHOLLIEHU OOMEHHON KMCJIOTHOCTH, a B TOPMSHBIX — TMAPOIATHYECKONA.
OO61elt 3aKOHOMEPHOCTBIO JUISE BCEX OCHOBHBIX TUIIOB MOYB SIB/ISIETCS HaJIU-
Yype OTPULIATESIbHOM CBSI3M Pa3sHOM CTENMeHH TECHOTHI MeXIY KOMMYEeCTBOM
9JIEMEHTA U CTETNEHbIO HACHIIIEHHOCTH OCHOBaHUsMU. Cnabo xoppenupyer
comepxXaHue JIeMeHTa B JaHHBIX MOYBAX ¢ MEXaHMYECKUM COCTaBOM U MMA-
POJIUTHYECKOM KUCJIOTHOCTBIO. BM3Kast K cpelHel CTeneHW TECHOTHI CBSI3b
3JieMeHTa C TYMYCOM M CyMMOI OGMEHHBIX OCHOBaHHIA.

BesuuHbBI YPOBHS U3MEHEHUsI MOJIMOIeHa B ITOYBaxX B 3aBUCHMOCTH OT
OTHENbHBIX arpOXMMUYECKUX TOKa3aTeNneil U3MEHSIOTCSI B CPaBHUTENLHO
HeGoJpIIMX npeenax (B cpemHem oT 0,044 no 0,063 mr/xr). B cBsi3u C 3TUM
B LEJIOM Mo Mo4yBaM 00JIaCTU HE MOJIy4EeHO YCTOMYMBOH 3aBUCHUMOCTH CO-
IepXaHHUs MUKpO3JieMeHTa OT CBOMCTB MOYB, T. €. 3Ta 3aBUCUMOCTD cJiabast
(R=0,26). IMoaToMy npHBECTH ypaBHEHHE MHOXeCTBEHHOI perpecciy Ans
IaHHOTO MHMKPO3JIEMEHTa He TNpeACTaB/isieTCss BO3MOXHBIM.

K o 6 a a1 b 1. BaxHeilluuM ¢akTopoM, BIUSIOIUMM Ha COIepXaHuUe
TTOJIBYDKHOTO KOGaIbTa, SBISETCS paHyJIOMeTpUYecKuii coctaB mous. Kak
oTMeueHo B pabGote Jly6uxorckoro I'. I1. (1973), onpenensitoiuum ¢akro-
POM HAaKOIUIEHUs] KOOaIbTa B IEPHOBO-IOA30JIMCTHIX MOYBaX SBJISAETCS CO-
JepXxaHue Ppu3nyeckoil NIMHBI U B MEHBLIEH CTENeHU KOJIMYECTBO rymyca
u peakis cpeasl. Jpyrue asropel (JIynunosuu U. C., 1973; TNonbaxmenos
A. H., 1980; I'amaukos I'. T1., 1982) HaGuiogasu AOBOJILHO TECHYIO CBSI3b
MeXIy ColiepXaHHeM TyMyca, peakilueil cpeasl ¥ U3MEHEHHEM KOHIEHT-
pauyM MOABMXHOTo Kobaibra. MHOrooOpasue MpUPOAHBIX YCIOBUM, BIA-
SIOIMIMX Ha MUTPALMIO MUKPO3JIEMEHTa B MOYBAX, HaXOIUT CBOE TpOsiBJie-
HHE B IIPOTHBOPEYHBOCTH BHIBOIOB, IOMYYaeMBIX pa3HbIMU aBTOpaMu. Co-
BepILEHCTBOBAHME METOIOB UCCJIEIOBaHUsl, U OCOOEHHO METOLOB HCKYC-
CTBEHHOTO MOJE/JIMPOBaHUSI TOYBEHHBIX YCJIOBWM, MO3BOJSET MONYYHUTH
OoJiee cTporme 3aKOHOMEPHOCTH TMOBEIEHHUsI 3JieMEHTa B 3aBUCUMOCTH OT
pas3IMYHBIX (PaKTOPOB, B TOM YHKC/IE M OT arpPOXMMHYECKHMX MoKa3aTeseil.

Haumm ucciienoBaHust nmoKa3ajiu pasHooGpasue (GopM, HampaBieHHA U
3aKOHOMEPHOCTe CBsIzedl MeXIy KOHLIEHTpaliMeil KobaibTa U arpoOXWMH-
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YeCKUMU CBOMcTBaMU MoYB (Tab. 63). OGliei 3aKOHOMEPHOCTBIO ISt M-
HEpPaJIbHBIX Pa3HOBUJIHOCTEH IMOYB SABISAETCS HaTUYUE TMOJOXWTENbHOM
KOppeJISiILIiKM pa3HON CcTeneHH TeCHOTHI MeXIy cojiepXaHueM KobanbTa U
rpaHyJOMETPUYECKHM COCTABOM, KOJIMYECTBOM Tymyca, CyMMOif OOMeH-
HBIX OCHOBaHMIA U CTerneHbIO0 HACHIIIEHHOCTH OCHOBaHMsMHU. OO1as 3aKo-

Tabauya 63

Koppensuuonnbie psnl M MOAENH PErPECCHH MEXAY COAEPKAHHEM
NOJABHXHOIO KOOANbTA H ArPOXMMHYECKHMH CBOMCTBAMH MOYB

INokaszarens X y r+Sr td x=x_tb(y—y) A
lepnoeo-nodzosucmute nouews

®n3. iMHa 0,86 13,8 | 0,58+0,02 31,9 0,61+0,0179y 2,1

T'ymyc 0,84 3,0 0,28+0,02 13,1 0,74+0,0325y 3,9
pH 0,83 5,25 | 0,68+0,01 41,7 0,12+0,136y 16,4
H 0,85 3,25 | -0,3310,02 15,9 1,02-0,0527y 6,2
S 0,99 20 0,49+0,02 25,8 0,68+0,0155y 1,6
\% 0,78 70 0,5010,02 26,0 0,31+0,0067y 0,9

leprosnie nouen
®u3. mmHa 0,68 13,8 | 0,6510,03 19,5 0,40+0,02y 2,9
T'ymyc 0,80 3,0 0,84+0,01 39,6 0,2+0,2y 25,0
pH 0,75 5,25 | -0,64+0,02 | 21,1 1,23-0,092y 12,3
H 0,85 4,2 0,5510,03 16,2 0,47+0,09y 10,6
S 0,85 25 0,6910,02 24,2 0,32+0,0212y 2,5
\4 0,72 80 0,2910,04 7,8 0,12+0,0075y 1,0
Assrosuasvuvie nouem
®us. rmHa 1,12 13,8 | 0,4210,06 6,8 0,65+0,034y 3,0
I'ymyc 1,26 10,0 | 0,4310,05 7,4 0,96-0,03y 2,4
pH 1,40 5,25 | 0,4110,05 7,0 0,3+0,21y 15,0
H 1,34 4,2 | -0,2410,06 3,9 1,5-0,038y 2,8
S 1,25 30 0,48+0,05 8,6 0,65+0,02y 1,6
\Y 1,34 80 0,47+0,05 7,9 0,20+0,0143y 1,1
Ocywaemvie mopdanvie nousn

Opran. B-80 | 1,27 15,0 | 0,40+0,06 6,7 0,87+0,0265y 2,1

pH 1,38 5,0 | -0,5610,04 10,7 3,85-0,494y 35,8
H 1,34 3,25 | 0,52+0,04 10,4 0,96+0,116y 8,7
S 1,38 60 -0,46+0,05 8,3 1,91-0,00875y 0,6
\% 1,48 75 -0,49+0,05 10,3 2,66-0,0148y 1,0
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HOMEPHOCTb HapylllaeTcsi B HanpaBiAeHWHU CBSI3M MEXIy 3JIeMEHTOM U pas-
HbIMU (OpMaMH ITOYBEHHON KUCIOTHOCTH — B JEPHOBO-TIOA30MUCTHIX U
AUTIOBUAJIBHBIX MOYBAX OHA OTpUIiaTelibHasi OTHOCUTENLHO TUIPONUTHYEC-
KOW KHMCJIOTHOCTH, a B IEpPHOBBIX — OOMEHHOIA.

B ocyiaeMbIx TOpdSHEIX MOYBaX MOABWXHBIA KOOAIET MOJIOXHUTENHHO
KOppeJIMpyeT ¢ COllepXaHUeM OpraHWYecKOro BelllecTBa, THAPONUTHYEC-
KOW KMCJIOTHOCTBIO U OTPULIATEJIbBHO — C OOMEHHOM KUCJIOTHOCTBIO, CYyM-
MOH OOMEHHBIX OCHOBaHHI U CTETNeHbIO HACBIIEHHOCTA OCHOBaHUSIMU.

XapaKTepHbIM ISl IEPHOBO-TION30JMCTBIX M JEPHOBBIX TMOYB SIBJISIETCS
CYHIeCTBOBaHHE MOJIOXHUTENLHONH KOPPeNSUMOHHOM CBSI3U CpeaHel crere-
HH TECHOTHI MeXIY colepXaHWeM K0bGajibTa ¥ rpaHy/IOMeTPUYECKHUM COCTa-
BOM. MeHee cylliecTBeHHasi CBsI3b HaOMOJaeTCs B AJUTIOBUAIBHBIX MOYBaX.

B epHOBBIX MOYBax, B CBA3M C UX Gojiee BBICOKOW TyMyCHpPOBaHHOC-
TBIO, TIPOSIBIISiETCS] TeCHasl MOJIOXHUTENIbHAsI CBSI3b MEXIY KOJUYECTBOM Ty-
Myca ¥ MUKpPO3JIeMeHTa, 4YTO MeHee CYHIECTBEHHO BbIpaXKeHO B JIDYTHX TUIMAaX
TIOYB.

JlaHHble perpecCMOHHOTO aHajli3a MOKa3bIBAaIOT, YTO Ha COfiepXaHWe
MOIABWXHOro kobajibTa B MOYBaX B 1I€JIOM HauboJlee CylieCTBEHHOe BJIMsI-
HHE OKa3bIBaeT I'paHYJIOMeTPUYECKHI COCTaB, UTO MOATBEepXAAeTCs ypaB-
HEHUEM MHOXECTBEHHOI perpecCHd, UMEIOLUM CIEeAYIOUINiA BU;

Y, =0,747+0,0146x,+0,234x,,+0,0019x,,+0,0446x,,,

ty= 127 345" 3,63 293

npu R=0,75n Fm.=70’3'

II m # K. LIMHK OTHOCHTCS K 3JieMEHTaM ¢ BechbMa HU3KOH TOABHXHO-
cTbl0. AMQOTepHBI XapakTep 3JEMeHTa U CMOCOOHOCTh K IHEPTUYHOMY
MOTJOIEHUI0 ero NMOYBEHHBIMU KOJJIOMJaMH KaK B KaTUOHHOM
(Zn[Zn(NH,),]*?), Tak n aHuoHHo# ([Zn(OH),]?) dopme criocoberayior
3aKpeTUIeHHIO 3JIeMeHTa B FTOYBe M CHIDKEHUIO TOCTYTTHOCTH pacTeHusM. C
JIpYTOil CTOPOHBI, CITOCOOHOCTH LIMHKA CBSI3bIBATHCS C TYMYCOBHLIMU Bellle-
cTBaMH (TYMUHOBHIMU U (DYJIBBOKHMCJIOTaMH) C 0OpasoBaHWEM Masoroi-
BWDKHBIX COEIMHEHHH, Takke 0OYyCJIOBIMBAET AehULIUT 3JIeMeHTa B MOYBaX.

ConepxaHHe M TOABVMXHOCTh IIMHKA ONpeJeNisieTcsl peakluell cpefbl,
KOJIMYeCTBOM TyMyca W I'pDaHyJIOMETPHYECKHM COCTABOM TouB (Buibryce-
sy U. I1., Bynrakos H. I1., 1960).

OpHako crienuduyeckre ycaoBusi GOpMHUPOBAHUS M Pa3BUTHs pasHbIX
THTIOB MOYB U OCOOEHHOCTH MX XHUMHYECKOTO U MUHEPAJIOTHYECKOTo CO-
CTaBa U CBOMCTB OKa3bIBalOT CBOeOOpasHOE JeficTBMe Ha TOABHUXHOCTb M
KOHLIEHTPALIKIO 3jleMeHTa (Tabs. 64).

OOG11Ieif 3aKOHOMEPHOCTHIO B MUHEPAIBHBIX TOYBaX SIBJISIETCS CYLECTBO-
BaHHE MOJIOXUTEILHON KOPPESITUOHHOMN CBSI3M pa3HOM CTENeHH TECHOTHI
MeXIy ColepXaHHeM MOABWKHOTO LIMHKA U TPaHyJIOMeTPUYEeCKHUM cOCTa-
BoM. LIMHK B M3y4yaeMBIX MOYBaX HOJNIOXUTEJbHO KOPPEIUPYET TaKkKe C
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KOJIMYECTBOM TYMyCa M CTETIeHBbIO HACBILIEHHOCTH OCHOBaHUsSIMH. Bonee
CJIOXHO OTpeNeuTh colepXaHHe MUKDPO3JIEMEHTa B 3aBUCUMOCTH OT pe-
aKUWK CPellbl U CyMMBI MTOTJIOIIEHHBIX OCHOBaHMiA. Tak, B IepHOBO-HOA30-
JIMCTBIX ¥ aUIIOBUATBLHBIX MOYBAX LMHK TONIOXHUTENBHO KOPPENIUPYET C
0GMEHHO! KHUCIIOTHOCTHIO, @ B JIEPHOBBIX M TOP(MAHLIX 3Ta CBA3L 06paTHast.

Tabauya 64

Koppe/isitnoHHbIe Psbl M MOAEH PErPECCHH MEXIY ComepKAHHEM
NOABHXHOCTH IIMHKA M arPOXMMHYECKHMM CBOMCTBAMM NOYB

Ilokasatens X vy rtSr td x=x,+b(y—Y) A
lepnuoeo-nodzosucmoie nousn
®us. mmHa 0,59 13,8 0,3610,02 37,2 0,48+0,0077Y 1,3
I'ymyc 0,60 3,0 0,2410,02 11,0 0,47+0,0425y 7,1
pH 0,56 5,25 0,3410,02 16,0 0,23+0,062y 11,1
H 0,56 3,25 1-0,2620,02 | 12,1 0,58-0,0063y 1,8
S 0,70 20 0,5110,02 26,7 0,36+0,0168y 2,4
\Y% 0,50 70 0,4210,02 20,4 0,17+0,0047y 0,9
Jepnoswvie nouen
®us. mmHa 1,29 13,8 0,7510,02 27,4 0,72+0,0417y 3,2
T'ymyc 1,50 3,0 0,7410,02 26,7 0,62+0,294y 19,6
pH 1,37 5,25 | -0,41+0,03 | 10,9 2,26-0,17y 12,4
H 1,60 42 0,6310,02 19,7 1,03+0,135y 8,4
S 1,51 25 0,61+0,03 19,2 0,69+0,0327y 2,2
v 1,25 80 0,28+0,04 7,2 -0,25+0,01875y 1,5
Ansrosuassivie nousm
‘®uz. mmHa 1,71 13,8 | 0,6810,04 14,2 1,15+0,041y 2,4
T'ymyc 1,90 10,0 0,3310,06 5,4 1,38+0,052 2,7
pH 2,20 5,25 0,3710,03 10,3 -0,10+0,438y 19,9
H 2,32 4,2 -0,3610,05 6,3 2,97-0,155y 6,7
S 1,89 30 0,4510,05 8,2 1,12+0,0257y 1,4
v 2,05 80 0,4410,05 7,7 1,03+0,0128y 0,6
Ocymaemvie mopghanvie nousss

Opran. B-80 | 1,55 15,0 0,3710,06 6,2 0,96+0,0395y 2,5
pH 1,48 5,0 -0,4910,03 | 14,6 2,31-0,159y 10,7
H 1,67 3,25 0,4210,05 7,2 1,17+0,153y 9,2
S 1,57 60 -0,52+0,05 9,9 2,14-0,01y 0,6
v 1,79 75 0,3710,07 5,0 0,33+0,0195y 1,1
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B 1epHOBO-TOIBOIUCTBIX U OCYHIAEMBIX TOPMSHBIX MTOYBaX KOPPEISILIMOHHAS
CBfI3b IIMHKA CYLLECTBEHHAs! JIWILIb C CYMMOI 0OMeHHBIX OCHOBAHMIA, TIpUYEM B
MUWHePaTbHBIX PA3HOBUAHOCTSIX MOYB OHA MpsiMasi, a B OpraHOTEHHDLIX IMTOYBaX 00-
partHast. banskas K cpefiHelt cTerneHn TeCHOTHI 00paTHast KOppesIsiius UMeeT Mec-
TO MeXy KOHLIeHTpalLel 37ieMeHTa ¥ OOMEHHOM KMCJIOTHOCTBIO TOPGSTHBIX MOYB.

Haunbonee cylliecTBeHHOe BIMSTHUE MPAHYJIOMETPHYECKOTO COCTaBa, cojiep-
XaHUsI TyMyca, a TAKKE TMAPOJIMTHYECKON KMCIIOTHOCTH U CyMMBI OOMEHHBIX OC-
HOBaHHi{1 Ha KOJIMYeCTBO FTOABWIKHOTO 1IMHKA MPOSIBIISETCS B IEPHOBBIX MOYBAX.

B aJuTIOBHANBHBIX MOYBaX LIWHK CYILIECTBEHHO KOPPEJUPYET JIUIIB C CO-
nepxXaHueM PU3UYECKOU MIMHBI, YTO OMNpeAeNsieTcs 0COOEHHOCTAMHA MH-
HepaJIoOTMYeCKOro COCTaBa aJUTIOBHAIBHBIX OTJIOXKEHHI, OKa3bIBAIOLIHX CY-
1eCTBEHHOEe BIMSIHUE Ha PopMUpOBaHHE JAHHBIX MMOYB.

0O06001LeH1e MaTepUasa MO BIUSHUIO arpOXHMUYECKHUX CBOMCTB ITOYB Ha
cofiepxkaHWe U MOABHUXHOCTh MUKPO3JIEMEHTOB MO3BOJIUJIO COCTABUTbh MHO-
rodakTopHble MaTeMaTUYeCcKHe U rpaduyeckue MOAeaU, MO3BOJISIOLINE B
1IeJIOM OLIEHWBAaTb B3aUMOCBSI3b MPOIIECCOB U SIBJIEHUH, y4acTBYIOILUX B
TpaHchopMalii ¥ MUTpaLiviy 351eMeHTOB. [IpecTaBieHHble ypaBHEHUSI MHO-
XEeCTBEHHOI perpecCUH pacIIMpSIIOT U YDIYyGISIOT Halllk 3HAHUS O KoJinde-
CTBEHHBIX 3aKOHOMEPHOCTAX U3MEHEHUSI MUKPO3JIeMEHTHOTO COCTaBa Mo
BIIUSTHUEM Pa3IMYHBIX (HAKTOPOB.

B nepHOBO-ITON30IMCTHIX TOYBAX JOMHHHPYIOLLEE BIMSHHE Ha pacripeie-
JIeHWe TOABMXXHOCTH (DOPM MHKPO3JIEMEHTOB B [TAXOTHOM CJIOE OKa3bIBaIOT
CyMMa OOMEHHBIX OCHOBaHHI 1 CTENEHb HACBIILEHHOCTH OCHOBaHHUsIMH, a CO-
JiepXaHUe MapraHia, 6opa, Mead U MOJIUOAeHa B 3HAYUTENbHOI CTeNneH!
CBSI3aHO C KOJIMYEeCTBOM ryMyca. B MeHbl1leii cTeneH! Ha TpaHchopMalinio MUK-
PpO3JIEMEHTOB B JAHHBIX MOYBAX OKa3bIBaeT MMAPOIUTHYECKAsK KUCIOTHOCTD.

IMonoOHbIe 3aKOHOMEPHOCTH CBSI3M MHKPO3JIEMEHTHOTO COCTaBa Jiep-
HOBO-MOA30JUCTBIX MOYB C UX aTPOXMMUYECKUMH CBOHCTBaMU OOBACHS-
10TC OCOOEHHOCTAMH UX (HOPMUPOBAHUS U PA3BUTUS. DTH MOYBHI OTIH-
YaloTCsl OT CBOMX aHaoroB Ha Tepputopuu EBponeiickoif yvactu CHI me-
Hee BBIPaXXEHHBIM MPOLIECCOM MOA30JI000pa3oBaHMA.

OmHoit 3 crielUHecKX 0COOEHHOCTEIH JepHOBO-TION30MUCTBIX NMOYB 00Ia-
CTH SIRIISIETCS B Psifie CJTy4aeB UX CPABHUTENILHO BHICOKAsi BTOPHYHASI HACBILIEH-
HOCTb OCHOBAHUMSIMU, YTO U ONpe/eISIET MPeBATUPYIOLLEe AeHCTBHEe HA MUTPALIMIO
Y pacripeie/ieHe XUMUYECKUX JIEMEHTOB TaKUX arPOXUMHYECKUX ITOKa3aTesiei,
KaK CyMMa OOMEHHBIX OCHOBaHMIA U CTENEHb HaChILUEHHOCTH OCHOBaHUSIMH.

Kak orMeuanoch paHee, B KanHHMHTpaaCKoit 061acTH 1€PHOBO-TIOA-
30JINCThIE MOYBBI OTJIUYAIOTCSI XOPOLLIEH OKYILTYPEHHOCTBIO M CPABHUTEIb-
HO BBICOKMM COZiepXXaHHEM T'yMyca, YTO W OTpeAesisieT 3HaYUTeJIbHOe AeH-
CTBUE NAaHHOTO WHTIpeIMeHTa Ha coliepXaHUWe W TMOABUXHOCTb psila MUK-
pPO3JIEMEHTOB B pacCMaTpUBaeMBIX TTOYBaXx.

PasBuTHEe IepHOBOTO mpoliecca, yCHInBaolleecss GypHbIM pOCTOM Tpa-
BSIHUCTOH pACTUTENHLHOCTH B YCJIOBUSIX TEIUIOrO BJIAXHOTO KJiIMMaTta, Ofl-
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penensieT crielngpuyeckue 0Co6eHHOCTH (POPMHUPOBAHUS JEPHOBBIX Tilee-
BLIX M rJieeBaThiX MOYB. DTH TOYBLI XapaKTEpU3YIOTCSl MOBBILIEHHBIM CO-
JepXaH1WeM ryMyca, OKa3blBalolllero AOMHHHUpYIOLee BIUSHUE AAHHOTO
arpoXMMMUYecKoro rokasarensi Ha TpachopMalMio ¥ MUTPALUIO MHUKPO-
aneMeHTOB. CyllecTBEHHOe BIUSTHUE Ha KOHILIEHTPALIMIO XHMUYECKUX Jie-
MEHTOB 3/IECh OKa3bIBaeT TakXKe CyMMa OOMEeHHBIX OCHOBaHHUA, a MOABUXK-
HOCTB psiia MUKPO3JIEMEHTOB CBsI3aHa C OOMEeHHOM KUCIOTHOCTHIO. B nep-
HOBBIX MMOYBaX 0OJbILIOE BIAMSIHUE HA CoJiepXaHHUe U MOABUXHOCTh MUKPO-
3JIEMEHTOB OKa3bIBaeT IpaHYJIOMETPUUYECKHIA COCTaB.

Crneuuduueckue oco6eHHOCTH (POPMUPOBAHUS AUIIOBUAIBHBIX MOYB
00ycNoBWIN cBoeoGpa3ue 3aKOHOMEPHOCTEN CBS3M MeXIy UX MHUKpO3Jie-
MEHTHBIM COCTaBOM M arpOXMMHYECKUMH CBONCTBAMH. DTH NMOYBBI Xapak-
TEPU3YIOTCS SIPKOI BBIPAXEHHOCTHIO aJUTIOBHANILHBIX IPOLIECCOB, MPOSIB-
JISIIOLLIUXCSL B CJIOUCTOM CTPOEHWHU HMX Npoduieit, npeacTaBieHHbIX Mpo-
cloiiKaMU pa3HOTro TpaHyJIOMEeTPUYECKOro COCTaBa.

OCHOBHBIMU KPUTEPHSIMU, ONpEEISIOMMU 0COGeHHOCTH TpaHchop-
MalU¥ MUKPOSJIEMEHTOB B 3THX MOYBaX, SIBISIOTCS TPaHyJIOMETPUYECKHIA
COCTaB, CTeNeHb HACHIILIEHHOCTH OCHOBAaHUSMH U peaKllUs TMOYBEHHOU
cpenbl. MeHblllee JeiicTBUE OKa3blBaeT coOlEpXaHHe TymMyca U CyMMa Io-
IJIOLEHHBIX OCHOBaHMM.

B ocyiraeMbix TopdhsiHBIX MOYBax TpaHchOpMaLUst ¥ MUTpaLUss MUKPO-
3JIEMEHTOB OMNPEAEJISIOTCH OKUCIUTENLHO-BOCCTAHOBUTENIbHBIMU YCJIOBU-
SIMU U peaklmeil cpeabl. B TaHHBIX MoYyBax JOMUHUpYIOlIee AeiicTBHe Ha
dopMupoBaHHEe MHKPO37IEMEHTHOTO COCTaBa OKa3bIBalOT OOMeHHasi, THI-
ponuTHYecKasi KUCJIOTHOCTh U CyMMa OOMEHHBIX OCHOBaHUH.

Cneunduyeckue 0co0eHHOCTH (HOPMUPOBAHHUS W Pa3BUTHUS Pa3HBIX
TUTOB MOYB O0YCJIOBUJIK He TOJILKO Pa3IMiHbIN YPOBEHb COAEPXXaHUSI MUK-
pO3/IeMEHTOB, HO U pa3HooOpasue ¢HopM U 3aKOHOMEPHOCTEH CBS3H MEX-
Iy X XUMHYECKHM COCTAaBOM M arpOXMMUYECKHUMH CBoicTBaMH. MHoOro-
daxTopHOE MOJIENTMPOBaHHE MO3BOJSET GoJiee IIYOOKO BCKPHITH U TOHATH
CJIOXHYIO MO3auKy 3THX MPOLIECCOB B3aMMOCBSI3H C 11€/IbI0 POTHO3UPOBa-
HUSI U YTIpaBJIeHUs] YCJIOBUSIMU KOPHEBOTO NMUTAHUS PAaCTeHHUH.

7. OcobenHocTH reorpaguieckoro pacnpenejieHus
MHKPO3JIEMEHTOB B MOYBAaX

7.1. Meroauueckne HCCJeI0OBAHHA
N0 KPYNHOMACINTAOHOMY KapTorpadMpoBaHHIO BAJOBBIX
H NOABHXKHBIX (POPM MHKPOIJIEMEHTOB

OnHUM W3 HarJISIAHBIX CIIOCOOOB NpeAcTaBieHUs WHGMOPMAIMH O XH-
MUYECKOM cOCTaBe IMOYB SIBISIOTCA KapTOCXeMbl COAepXXaHUsi MHUKpO3Je-
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MEHTOB. Menko- 1 cpeHeMaclUTabHble KapThl COEpXaHUsl MUKPO3JIEMEH-
TOB COCTaBNIeHBI IS psjia pecny6auk u obnactefl Esponeiickoit yactn P®
(barunckac b. I1., 1971; Kpyncknit H. K. n ap., 1978; B:aciok I1. A., 1980;
IeiiBe A. B., 1980; Toma C. K. u ap. 1980). KoutekTBOM aBTOpOB MOJ
pykoBoncteoM Kosanl B. A., 3sipuna H. I'. (1973) cocTaBieHbl KapTOCXEMBI
BJIOBOTO COAEPXaHHS MHUKpPO3JIEMEHTOB B MoyBax EBponeiickoil yactu
6niBilero CCCP. CxeMaTnveckye KapThl COIEpXaHUs BaJIOBBIX U MOABHX-
HbIX GOpM MUKPO3JIEMEHTOB B MoYBax bemopyccuu npescraBieHsl B pabo-
Tax Jlynunosnu U. C. (1970, 1973), Jlykamena K. H., IeryxoBoit H. H.
(1970, 1980).

B ocHOBe cocTaBlieHHMs] KapTorpaMM COREPXaHUS MUKDO3JIEMEHTOB Jie-
XUT BBHIOOPOYHbBII WHIYKTUBHBIA METOMA, MPUHIIMIT KOTOPOTo 3aKjiiovyaeT-
csl B M3yYEeHUHU WX KOJIMYECTBA B OTHEJIBHBIX KIIIOYEBBIX, Hanbolee Xapak-
TEPHRIX JUISl TOYBEHHOIH Pa3HOCTH YJacTKaX, SBISIOIMXCS TUITHYHBIMU ISt
JIaHHOW MOYBEHHO-KIIMMATHUYECKOH 30HBI. YCTaHOB/IEHHE OCHOBHBIX 3aKO-
HOMEpPHOCTEN pacrnpeesieHusi MUKPOIJIEMEHTOB B MOYBaX, CBSI3aHHBIX C
THUIIOM TOYBOOOPa30BaTeNILHOTO TMpoliecca, TUCIIEPCHOCTbIO U TYMYCHPO-
BaHHOCTBIO TIOYB, peaKleil Cpelbl, CTEMEHBIO OKYJbTYPEHHOCTH, MO3BO-
JIleT BMOJIHE OGOCHOBAaHHO MPH KapTorpadMpoBaHWUM colepXaHUsl MHUK-
PO3JIEMEHTOB 3KCTPAaIoJMPOBaTh IMOJy4yaeMble BHIOOPOYHEIE HAHHBIE Ha
0OILYI0 COBOKYITHOCTb ITOYB.

OaHUM M3 BaXHBIX MOMEHTOB KapTorpaMpoBaHUSI XUMUYECKUX 3Jle-
MEHTOB fIBJISIETCS YYET NMOYBeHHO# HeomHoponHocTu. UccnenoBanus, npo-
BeJICHHBbIE pa3HBIMH aBTOpPaMM, MPHUBEJM, C OJHOI CTOPOHBI, K MOsIBIIe-
HMIO paboT TEOPETHYECKOTO XapaKTepa, B KOTOPBIX JejaeTcsl MOMbITKa Oc-
MBICJIUTB TIPUYHUHB U (POPMBI MPOSIBAEHUST MHOTOOOpa3usi MOYB B IMPO-
ctpanctee (Koanosckuit ®. I1., 1970; ®pumiana B. M., 1970, 1981), a c
JIpYTO# CTOPOHBI, K HEOOXOAUMOCTH pa3paboTKU COOTBETCTBYIOILUX METO-
JIOB U3Y4YEHHSI MPOCTPAHCTBEHHOI BaprabeIbHOCTH KaK OTAEbHBIX CBONCTB
MoYB, TaK ¥ (aKTOPOB, UX ONMPENENSIOMMUX U OT HUX 3aBucAmX (Kpyme-
uukoB U. A., u ap., 1968; Muxaitnos Y. C., 1970; Amutpues E. A., 1972,
1980; dy6uxosckuii I'. I1., 1973).

IIpYMHBI ME30KOMIUIEKCHOCTH M arpoXMMHMuecKue CBOMCTBA JEPHO-
BO-TMOA30MMUCTEIX NToYB KanmHUHTpanackoif obmacti usydyeHsl BaxeHWHBIM
WU. T'., benskosoii B. K. (1959). [Iis1 OCHOBHBIX MOATHITOB AEPHOBO-TTOA30-
JIUCTBIX TIOYB MMM YCTAHOBJIEHO 3HAYMTEJILHOE BapbHPOBaHHE B colepXa-
HUU TIOABUXHBIX (OpM NUTATENBHBIX BeliecTs (asoTa, docdopa, kanus),
TpUYeM JUIS OKYJIBTYpPEHHBIX MOYB OOJblIasi MECTPOTa B PAaCNpeAesiCHUH
3JIEMEHTOB OTMEYEHa B CBSI3W C MpPEAIleCTBYIOIE MCTOpUEH 3eMIIETTONb-
30BaHUsI, @ HE C TEHETHYECKUMH OCODEHHOCTSIMU TTOYB.

IMpuponHoe BapbHpPOBaHME XHMHUYECKOTO COCTaBa ITOYB OIlpelesisieT-
¢ KoMIUIeKCcoM (pakTopoB, INIaBHBIMU M3 KOTOPBIX SIBAAIOTCA: |) CyOMUK-
poriecTpota — BKJIIOUEHMsS] OpPraHMYECKUX OCTaTKOB, MEPBUYHBIX MUHEpa-
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JIOB; 2) MUKPOIIECTPOTa — B MOYBEHHON pPasHOBMIHOCTH; 3) ME30IECTPO-
Ta — B TIpele/iax MOYBEHHOTro THMa; 4) MakKporecTpoTa — B mpeaenax
pa3HbIX TMTOB noyB. MccnenoBaHusi mpuponHoii BapuabGeIbHOCTH MOTYT
TIPOBOJAMTLCSA Ha Pa3HbIX YPOBHSIX C YYETOM OCHOBHbBIX IPH3HAKOB Bapbu-
POBaHMSI.

N3yyeHnio BapualMy pacripelieieHHs] MUKPO3JIEMEHTOB TOCBSAILECHBI
paboTbl oTeyecTBeHHBIX uccnenoareneit (Jlynunosuy U. C., 1973; Baxe-
HuH U. T, 1976; Unbun B. B., 1982).

C uenplo U3y4eHUs] BapHallUM CONEPXaHUs MUKDPO3JIEMEHTOB BO BpE-
MEHHW, HaMU B Te€YEHHUE psiia JIeT OTOMpaJiiCh OOpa3iisl B pasHble CPOKH
BETETALIMOHHOTO TEPHOJIA C arpeis Mo OKTAOps (Tabn. 65).

Kak mokasblBalOT pe3yJbTaThl UCCIIENOBAHUS, COAEPXaHUE MHUKPOIJie-
MEHTOB B TMOYBaX B pa3Hbi€ MeCSALbl BET€TallHOHHOTO NMepHola U3MEHSIETCS
B HeOOMNBILMX MpeaesiaX. Bapualmst 3HauuTebHA Y MapraHila (66—105%) u
uMHKa (47—102%), MeHee cyliecTBeHHa y 6opa (27—52%), kobaibta (21—
49%) v menu (21—35%), cnabas y monmubnena (14—34%). Paznas Bapua-
6eJIbBHOCTb 2JIEMEHTOB CBfI3aHAa C UX OCOGEHHOCTAMM M KOHILIEHTpailue B
moyBax. bonee BbicOKasi Bapuallsi colepXaHUsT MUKPOIJIEMEHTOB MMEET
MECTO B IMOYBAX JIETKOTO IPaHYJIOMETPHYECKOTO COCTaBa 10 CPaBHEHUIO C
CYDJIMHUCTBIMU.

Hexoropoe moBbilleHHEe KOHLEHTPAUMM MHKDPO3JIEMEHTOB B IMOYBaX
HaOJlloaeTcsi B KOHLIE BereTallMOHHOro nepuoaa — B aBrycre. [lo-Buau-
MOMY, 3TO CBSI3aHO C TEM, YTO K ITOMY IMEPUOTY MHOTHME CEIbCKOXO3sIii-
CTBEHHBIE KYJIbTYPhl 3aKaHYMBAIOT POCT M pa3BHTHE, U YPOBEHb MOCTYILIE-
HHMS MUKDOSJIEMEHTOB B pacTeHusi cHixaetcss. C JIpyroit CTOpOHBI, B 3TOT
Mepuol B IMOYBE Pa3BUBAIOTCSH MEOLIECCH MUHEPAIU3alMd OpPraHWYecKoro
BELIECTBA, YTO TakXKe MPUBOAMUT K JNOMOJHHUTEIBHOMY MOCTYILUIEHHUIO B TTO-
YBY MOABUXHBIX (POPM MHUKPO3JIEMEHTOB.

B nanbHeiweM, ¢ pasBUTHEM MPOLIECCOB MUHEPATU3ALMH, TTPOUCXOIUT
BBIMbIBAHUE MUKPO3JIEMEHTOB U3 MOYB, yCWJIMBaKolieecs OGWIHEM ocal-
KOB B OCEHHH MepHo. DTO NPUBOAUT K HEKOTOPOMY CHHXKEHHIO KOHIIEH-
TpalLlM¥ MUKPOIJIEMEHTOB B MOYBAaX B OCEHHWIl MEPHOM.

B uenoM HEoGXOAMMO OTMETUTb, YTO U3MEHEHUST COAEPKAHUSA MHUKDO-
3JIEMEHTOB B MMOYBaX B TeYeHHE BETeTAlIMOHHOIO MEPUOJA He MPEBHIIIAIOT
AHAJIMTHYECKYIO OLUTUOKY WX OofpenesieHHs M He 00yCIOBAMBAIOT Mepexona
MTOYB U3 OJIHOW IPYTINBI B APYTYIO MO 0GECEYEHHOCTH MUKPO3JIEMEHTAMU.
IMoaToMy 0TGOpP MOYBEHHBIX 0OPA3LIOB Ha ONpeEc/ieHHE COMEPXKAHUsT MUK-
PO3JIEMEHTOB MOXHO MPOBOAUTH (PaKTHYECKH B JIIOOBIE CPOKU B TIEPHOX C
anpens Mo OKTAOph BKIIOYUTENLHO.

Y4yuThiBasi 3HAYUTEJIBHYIO TTECTPOTY MOYBEHHOTo MOKpoBa KanuHUH-
rpanckoi o61acTv, BaXHOEe 3Hay€HHWe MPH MCCICHOBAHUU COAEPXAHMS
MHMKpPOJJIEMEHTOB B ITOYBAX MMEET IMPaBWIBHBII BLIOOp TJIOIIAAN 3Jie-
MeHTapHoOro yyactka. C LeNblo H3yYyeHUSs JIaHHOTO BOMPOCAa MMOYBEHHBIE
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obpa3ubl oTOMpaiM ¢ ywyacTKoB ruiowaasio 3, 5, 10 u 20 ra. INlecrpora
pacripeaenieHust colepXaHusi MUKPO3JIEMEHTOB (MHKPOIECTPOTa) M3yya-
JIaCh TIPEUMYLIECTBEHHO [UIST Pa3IMYHBIX MO FPaHyJIOMETPUYECKOMY CO-
CTaBy TMpeo6JafaloX Pa3HOBHIHOCTE! NepHOBO-ITOA30JIMUCTHIX MOYB,
a Takke TopdsHbIX. [1py 3TOM HCXOAUIU U3 MPEAMONIOXKEHHS, YTO Xa-
paKkTep pacripefieieHusl MOABUXHBIX (OPM MHKPO3JIEMEHTOB, TaKXe
KaK ¥ BaJOBBIX (OpM, Ha MajibIX M OOJIbIIMX IUIOWIANSAX B TMpenenax
OIHOW MOYBEHHON pa3HOCTH B obueM oauHakoB (Baxeuun U. T.,
MysbiukuH E. T., 1976).

AHaIU3 MONMYYEHHBIX Pe3ylbTaTOB MOKa3bIBAa€T, YTO CXOAMMOCTH Ta-
PAJUTEJIBHBIX Pe3yJIbTaTOB COAEPXaHUS MUKPO3JIEMEHTOB B MTOYBaX OTIEJb-
HBIX YYaCTKOB 3aBMCUT OT MX TUTOIIAAM ¥ MaKCUMaJbHas Ha y4acTKax Iuio-
mansio 3 ra. C yBeJIMYEHUEM IUIOIIANM 3JIEMEHTAPHOTO yJacTKa OHa CHU-
XKaeTcsl, a BMECTE C TEM YMeHBIIaeTCsl M JJOCTOBEPHOCTD MOTy4aeMBIX JaH-
HBIX (Tabi. 66).

CreneHb BapbUPOBaHUS COMEPXAaHHUS MUKDO3JIEMEHTOB B Pa3IMYHbIX
TUIaxX TOYB M B MOYBaX Pa3HOro rpaHyJIOMETPUYECKOTO COCTaBa HeOIWHa-
KkoBa. OHa GoJiee BHICOKA B TOPMSIHBIX M JIETKMX MHHEPAJIBHBIX MOYBAX IO
CPaBHEHMIO C TSKEJIBIMM.

HawnGornee noasepXeHb! MU3BMEHEHHMIO MapraHell W LUHK — Ko3ddu-
IUEHTH BapualMM KOJEeOJIIOTCS B MpejliefiaX COOTBETCTBeHHO 21—88 u
24—87 %. MeHee 3HaYMTENILHO BapbUpyloT 60p (8—72%), Menb (7-62%),
koGanbT (11—60%). CpaBHUTENIBHO CIaGbIM BapbHPOBAHUEM XapaKTepPHU3Yy-
ercss MoimbaeH (4—52%).

st OTHENBbHBIX THIIOB IMOYB Ha 3JIEMEHTApHBIX YYacTKaxX IUIOLIAABIO
oT 3 go 10 ra monydeHbl GAM3KUE pe3yJNbTaThl MO COAEPXAHHUIO MOABHX-
HBIX (opM MuKpO3IeMeHTOB. OT6Op 06pasiioB ¢ mwiomaau 20 ra He Mo-
3BOJIMJI TIOJIYYMTh JIOCTOBEPHBIX PE3YJIbTATOB C JOCTATOYHO HalleXHOI CXO-
JIUMOCTbIO. bosnee BbicOKHME 3HaYeHUS! BENHYUH KO3PPULUMEHTOB BapHa-
HUH MUKDPO3JIEMEHTOB Ha NAaHHOW TUIOUIaAN CBUAETENbCTBYIOT O 3Ha4M-
TeJILHOM pa3bpoce mnojyyaemsiX pe3ynbraToB. [loaToMy mpakrtuuecku 6o-
Jiee pallHOHAJIbHO B YcoBHAX KalMHUHIpaacKoi objacTi, XapakTepusy-
IoLeiiCsl MTeCTPOTOM MOYBEHHOTO MOKpOBa, OTO0Op 00pa3ioB npu obcie-
JIOBaHWHU Ha COIepXaHMe MUKPO3JIEMEHTOB U KapTorpaMpoBaHUM TPO-
BOAMTH C rlomany 10 ra, a anig nmonaydeHus: 6ojiee NeTaIbHBIX XapaKTepu-
CTHK MHKPOJJIEMEHTHOTO COCTaBa IMOYB IUIOLIa/lb JIEMEHTApHOIO y4yacT-
Ka MOXET ObITh YMEHBIIICHA.

OnHuM U3 TpeGoBaHHUI, MpeabIBISIEMBIX K OTOOpPY 00pa3iioB MOYB JUIs
aHaji3a Ha CoJepXaHUE MHKDPO3JEMEHTOB, SIBIsieTcsl To, YTO oTbupae-
MBIt o6pa3sell 10KeH ObITh TUITUMYHBIM U OTPaXaTb CpellHUil ypOBEHb KOH-
LEHTPAUWH 3JIEMEHTOB 1l AaHHOH MOYBHI.

C uenblo yCTaHOBJIEHHS KOJIMYECTBA MHAMBHMAYaJbHBIX Mpo6 s CO-
CTaBJIEeHUs] CMEIaHHOTo o0pa3iia Mpu KapTorpaupoBaHUM MUKPOIJIEMEH-
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TOB NMPOBEJEHA CMelMalbHasi METOIMYecKass paGoTa Ha JEPHOBO-IOA30/H-
CTbIX CyITeCYaHbIX, TIETKOCYTIMHUCTBIX U TOPPSHBIX TTouBax. C ONHOPOIHbBIX
y4acTKOB pazMepoM MpeuMyllecTBeHHO okono 10 ra orbupanuce cMeluaH-
Hble 00pa3iibl MoYB NMOYBEHHBIM OYpOM Ha IJIyOMHY MaxoTHOTO C/iost B CO-
OTBETCTBUU C METOANKOMW, MPUHATON arpoXuMcIyx6oif npu Kaprorpadu-
posanuy pH, P,O, K,0. Cmewannmiii obpaseu cocrasnsiercs u3 10, 20,
30, 40 u 50 MHOWBUAYANBHBIX ITPO6. YCpeAHEHHBIE JaHHbIE IO OTAEIbHBIM
THMaM W TOJITUIAaM TMOYB NpeCTaBleHb! B Tabiuie 67.

AHanu3 cpefHUX 3HaYeHU MOKa3bIBaeT, YTO Pa3iMyMs B copepxka-
HUM MUKPOIJIEMEHTOB B OTAEJIbHBIX BUAAX MOYB HE3HAYMTeNbHB. OnHa-
KO KO3(dULIMEHTH BapbUPOBaHUsI KOHUEHTPALIMK 3JIEMEHTOB B MOYBAaX
ONHOPOJAHBIX YYaCTKOB BbICOKHE M 3aBUCAT OT KOJIMYECTBAa MHAMBHIY-
aJbHBIX P00, B3ATHIX IS MTOATOTOBKH CMellaHHOTO oOpa3iia. Mx Benu-
YHUHBl KOCBEHHO XapaKTePH3YIOT HEOJHOPOAHOCTb, OOYCIOBIEHHYIO CyD-
MUKPO-, MMKPO- U M€30MeCTPOTOM, a TaKXe NMPUPOAHON aucrepcueil B
uesomM. OcobeHHO 3HauMTeIbHA Bapuauusi Maprania (40—112%), umH-
xa (41—103%), 6opa (24—97%), meHee 3HauuTeNbHa Meau (18—64%),
xobanbTa (22—78%) v monubaeHa (9—54%). Haubonee BhicOKast mecT-
poTa B pacnpenesieHUM MHUKPO3JTEeMEHTOB XapaKTepHa Uit TOPdSHbIX
TOYB.

C yBeJMYeHHUEM KOJIMYECTBA UHAMBUIYAIBHBIX P06, OTOHpPaeMBbIX 1St
cOocTaBJieHUsi o0pa3iioB, BapbHPOBAaHUE CONEPXAHMUS MHUKPO3JEMEHTOB
B nMoyBax cHUxaeTcs. KosinyecTBo MOYBEHHBIX MPOO6 MPH OMNpeAeeHUH
conepXaHus MUTATEJbHbIX BELIECTB B NMOYBE, B TOM YHCJIE U MUKpPO3Jie-
MEHTOB, OTIpeJIeIAETCA C MOMOUIBI0 MAaTeMaTHKO-CTaTHCTHYECKHUX Olie-
HOK (Baxenun WU. T., JIsiukuua T. K., 1980). Ha ocHoBaHuM pacuerta
CTAaTHCYECKHUX MapaMeTPOB pacripele/ieHHs MUKPO3JIEMEHTOB B MCClle-
JNyeMbIX IMOYBaX HaAaMU MOJIyYeHbl BBICOKHE K03(hPHLUMEHTH BapbHpOBa-
HHUS, KOTOpbIE SIBASIOTCS TEOPETHYECKOU OCHOBOI OMpeNeNIeHUs] KON~
yecTBa MHAMBUAYAJIbHBIX TIpo6 miisg orbopa cMemiaHHoro ob6pasua mpu
arpoXuMHUYECKOM 00CJieIOBaHUHM MTOYB HA COJIEpXaHHE MOABHXHBIX GOpM
MHKPO3JIEMEHTOB, TIPY 3TOM YCTaHOBJIEHO, YTO ONMTHMAJIbHOE UX KOJNH-
YecTBO JIJIsi COCTaBNIEHHS] CMeElIaHHOTo o0pa3ua MOJXHO COCTaBJATb B
cpenHem 40—45 npo6.

OnHUM M3 BaXHBIX BOIPOCOB IPH TOAXOAE K OLIEHKE MHKDOIJIEMEHT-
HOTO COCTaBa TNOYB SIBJIsETCH CrMoco® oThopa MoYBeHHBIX 00pa3uoB. OT
TIpaBUJIbHOTO criocobGa oTbopa 06Gpa3lOB 3aBUCHT YPOBEHb BIMSHUST MUK-
POMECTPOTH Ha CpeHHE MOoKa3aTedu COAEpXaHUs MUKPO3JIEMEHTOB B TMO-
yBax. C 1e/blo peilleHUs JaHHOI MpobJieMbl Gbljla MpOBEAcHa CHIELMATIbHas
MeTojMyeckasd paboTa Mo OLEHKE pa3HbIX crnocoboB orbopa oOpa3loB c
37IeMEHTAPHOTO y4yacTKa — M0 AMaroHasid, 3MEHKOif, KPecToM, MO Kpyry
U no npsiMoii. O6pasibl OTOMpaIM C ONHOPOAHBIX YY4aCTKOB IUIOLIAAbIO
okojio 10 ra IepHOBO-ITOA3OJIMCTHIX MOYB, MPHUYEM CMelIaHHbIH 06pasel|
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cocTasisiicst U3 40 MHAMBUIYANbHBIX TPoG. Pe3ynbTaThl MccNenoBaHMIA Npen-
cTaBlieHbl B Tabnuue 68.

Tabauya 68

BapbupoBaHue coepKaHHS MHKPO3JIEMEHTOB B NOYBAX
B 32BHCHMOCTH OT CNOC000B 0TOOpa MoYBEHHBIX 00pa3uoB, n=32

Cniocob IToka3a- " MHKDO/IEMEHTHI
orSopa e B Cu Mn Mo Co Zn
Jlnaronanb x 0,29 2,1 60 0,044 0,72 0,36
Sx 0,01 0,07 4,6 0,001 0,03 0,03
Vv, % 27 18 43 12 24 51
Kpect X 0,32 2,3 65 0,041 0,76 0,33
Sx 0,02 0,10 7,0 0,002 0,05 0,03
VvV, % 38 24 61 21 36 60
Kpyr x 0,35 2,4 61 0,047 0,79 0,35
Sx 0,03 0,17 9,6 0,003 0,07 0,05
VvV, % 42 40 89 34 48 83
3meiika x 0,25 20 56 0,040 0,66 0,40
Sx 0,01 0,08 5,7 0,001 0,03 0,04
Vv, % 33 22 58 18 30 62
Tpsimasn X 0,26 1,9 54 0,043 0,65 0,32
| Sx | 0,03 0,18 9,2 0,004 | 0,08 [ 0,05
vV, % 61 54 96 47 67 91

ConepxaHue MHKPOJIEMEHTOB B MOYBAaX B 3aBUCHMOCTH OT CTNOCOOOB
oTOOpa M3MeHsIeTCsl HEe3HAYMTENBHO, OMHAKO BapHAlWsl paclpelesieHUst
MX TOABMXHBIX (POpM KojebsieTcsl B WIMPOKUX TpenesiaX M COCTaBJISIET Y
6opa 27—61%, menn — 18—54%, mapranua — 43—96%, MonubaeHa —
12—47%, xobansta — 24—67%, unHka — 51—9%. OnHa GoJjlee 3HaYHUTENb-
Hasi npu orOope oOpa3lioB C 3JIEMEHTAapHBIX YYacCTKOB IO MPSAMON U IO
KpYTY, MeHee 3HaYMTeJIbHasi — MO KPECTy M 3MeiiKe, MHHUMAJIbHas — TI0
JIMaroHaiu.

UccnenoBaHust 1moka3pIBalOT, YTO NMPaKTUYECKH J1000i U3 paccMoT-
PEHHBIX CMOCOGOB OTOOpa MPHUEMIIEM, OIHAKO, YYUTHIBas Haubosiee HH3-
KHe 3HaYeHus] KoaddHLIMEHTOB Bapualuu nipu oT6ope obpasLoB Mo aua-
TOH&IM, JaHHBIA CIOCO6 CleAyeT CYMTAaTh Haubollee HalEXHBIM.

Takum oOpa3oM, NpoBeieHHasi MeToauyecKasi paboTa IO ornpeaee-
HUIO ONTHMAaJIbHBIX CPOKOB, CIOCOOOB U OCOGEHHOCTEH OoTOOpa cMellaH-
HBIX MMOYBEHHBIX OGPa3lOB MJII MacCOBOro KapTtorpadvpoBaHUs NMOYB Ha
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coiepXaHHe MHKpPO3JIEMEHTOB MO3BOJIMJIA YCTAHOBUTH, YTO HAWJIYYLUIUM
Wi ycnosuit KanmHUHrpaackoit obnactu ¢ ee crielinukoii reoioro-mo-
YBEHHBIX ¥ arpOKJIMMATHYECKUX YCIIOBHIl SIBISIETCA MPOBEAEHHWE MOYBEH-
HOro ofGcienoBaHMsl B TeyeHHe BereTaumoHHoro mepuopa. Ilpu stom 06-
pasiibl JIy4llle OTOMpaTh M0 JHATOHATH 3JIEMEHTaPHOrO OAHOPOLHOTrO yya-
cTKa iomansio 10 ra, a cMelaHHblii 06paseir cocTaBnsTh U3 40 MHAMBU-
JYaIBHBIX TPOD.

Ha pacnipenenenune noasmxHbeIX ¢opm Gopa, Meay, MapraHua v LUH-
Ka, Hapsily C rpaHYJIOMETPHYECKUM COCTaBOM M COlepXaHWEM TryMyca B
JIEPHOBO-IMIOA30/IMCTHIX TTOYBaX, CYIIECTBEHHOE BIMSIHUE OKa3bIBAaET TaKXe
CTeneHb OKYJIbTYpeHHOCTH. Ha Xopol1ro oKy/IbTYpeHHBIX TI04YBax Bo3pacTaeT
BapHalLMs COAEPXaHHWsl NAHHBIX 3JIEMEHTOB, IO CPaBHEHHUIO CO ClabGoo-
KYJIbTYPEHHBIMH.

OcoGeHHOCTH paclipele/ieHHs] KaK BaJIOBBIX, TaK U MOIBUXHBIX (hopM
MHUKpPO3JIEMEHTOB B IMOYBaX, a TaKXe JiuTepaTypHbie naHHble (BarmHckac
b. I1., 1971; Oyouxosckmii I'. T1., 1973; layroB P. K., 1975) cBuneTens-
CTBYIOT O TOM, 4YTO B OCHOBY pa3pabOTKi METOOUKHU KaprorpadupoBaHus
MHKPO3JIEMEHTOB JIOJIXHBI OBITh MOJIOXKEHBI FreHETHYeCKHe NMPU3HAKK TOYB,
M TIpEXJIe BCEro MX I'paHyJOMETPHUYECKMIA COCTaB U COIEpXaHHe rymyca.

7.2. KaprorpadHupoBaHHe COAEPXAHHA BAJOBLIX
H HOABHXKHBIX (OPM MHKPOIIEMEHTOB

Ha ocHOBaHMHW MHOroOYMcClIeHHOTO (haKTHYECKOro Marepuasia, Moiy-
YeHHOro NpY MaccoOBOM OOC/ICIOBaHUM TMOYB Ha COfiepXaHHWEe MHKpO3Je-
MEHTOB, a TaKXe MeTOAMYEeCKUX pa3paborok Baxeumna WU. T. (1976) u
MaTepHaioB Bcecolo3HBIX paboynX COBelllaHWii MO KapTorpadupoBaHHIO
MuKpoanemeHToB (Mocksa, 1972, 1974, 1981; Pura, 1975; KumuHes,
1978), B KOTOpBIX MPHHHUMAaJI HEMOCPEJICTBEHHOE YYyacTue W aBTop, OBIIO
MPOBEAEHO KapTorpad)MpoBaHHE COlEPXaHHUsl BAJIOBBIX 1 MOABWIXHBIX (hopm
MHKpO2JieMeHTOB B moyBax KamnmHuHrpamckoii obnactu. Mudopmatms mo
KOHLIEHTPalMM MHMKPOJJIEMEHTOB B MOYBaX ObUIa MOABEPTrHYTa CTaTUCTH-
YecKoil 006paboTKe, MO3BONMBILIEH MONYYUTh NOCTOBEPHbBIE CBEJICHMS O 3a-
KOHOMEPHOCTSIX MX paclipeIe/ICHUsT Ha TEPPUTOPUU OOJIaCTH M Pa3ie/ICHUS
MOYB MO KJaccaM Tpajauuid.

O0muii 0o p. INo conepxanHuio obiero 6opa MoyBs 06AACTH
pasfnelieHbl Ha Yetsipe rpynnbl. [TouBsl nepBoit rpymnmnsl (<7 Mr/KT) He HMEIOT
CIJIOIITHOrO PacrpoCTpaHEHHsI, a paclpeleieHbl Ha TEPPUTOPUU O6IacTH
OTaeNBHBIMU MaccuBaMH. Hanbolee MIMPOKO paclpOCTPaHEHBI 3TH TTOYBH
Ha TeppUTOPUH TeoMOPHONOrHYECKMX paifOHOB 3aMaJHBbIX XOIMHUCTBIX BO3-
BBIIIEHHOCTEN W CTaOOBCXOJIMJIEHHBIX M TUIOCKUX MPHPEYHBIX TMECYaHBIX
paBHMH. [lpeicTaBiieHB! TPEMMYILECTBEHHO MECYaHBIMHU MOYBaMHU, chop-
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MHpPOBaBIUMMUCS Ha G€CKapOOHATHBIX BAJYHHBIX CYTJIMHKAX, MPUKPBITHIX
cyrnecyaHbIMM HaHOCAMM WM MECYAHBIMM U CyTIeCYaHbIMU MOYBAMH, TOJI-
CTHJIaéMbIMH COPTUPOBaHHBIMH MEJIKO3EPHUCTBIMU, peXe rpyObIMU ¢ rajib-
KO#f M rpaBHeM, MeckaMu (rmpuwioxeHue 1).

Ha Tepputopun ceBepHoii cnabopacuJIeHEHHO U BOCTOYHOIA TMOJIOrO-
XOJIMUCTON paBHMH IIMPOKO PacCNpOCTPaHEHBI IEPHOBO-ITOA30JIUCTHIE Cy-
necyaHble W JIETKOCYTJIMHHUCTBIE TMOYBbI, OTHOCSIHIMECS MO CONEPXaHHIO
BaJIOBOro Gopa Ko Bropoii rpymime (7—10 Mr/kr). 3TH MOYBHl B I0r0-BOC-
TOYHOI YacTH o6JiacTH 3ajieraloT Ha (UIIOBHONISILMAIBHBIX pa3HO3epHHUC-
ThIX ME€CKaX, B psifie MECT MPUKPBITHIX KAPOOHATHBIMU BATYHHBIMU CYTIIHH-
KaM#, B LUEHTPaIbHON M I0ro-3amajHoil — Ha BOOHO-JIENHUKOBbLIX MECKax
M BaJIyHHBIX GeCcKapOOHATHBIX CYTJIMHKAX.

IMoussl Tperbeii rpymnmnsl (10—15 Mr/kr 6opa) o6pa3yloT 3HaUMTEIbHbIE
MacCUBBl Ha TEPPUTOPWM CEBEPHOM cilabopaculieHEHHO M ceBepo-BOC-
TOYHOH IMOJIOTOXOJIMUCTON paBHMH, a TaKXE€ B paiioHe cnabGoBcXOJIMIIEH-
HBIX ¥ TUIOCKHX TIPUPEYHBIX MeCYaHbIX paBHUH. OTaeNbHblE YYaCTKU 3THX
MOYB BCTPEYAIOTCSI Ha TEPPUTOPUH IOTO-BOCTOYHOMN XOJIMHUCTO-IPSIIOBOA
BO3BBbIILIECHHOCTY M B 3aMaJHON 4YacTW TNpUpeYHOi pacuieHEHHON paBHH-
Hbl. 3TO MPEUMYILECTBEHHO AEPHOBO-MOA30JHCTHIE JIETKO- U CpelAHECYr-
JIMHUCTbIE TOYBBI, chopMUpoBaBiliMecss Ha (MIIOBHOTJSIIMAIBHBIX MECKaX,
MPUKPBITBIX KapOOHAaTHBIMM BaJlyHHBIMU CYTJIMHKaMu, Oe3BaTyHHBIX TS-
XeJIbIX FIMHAX WIW BATYHHBIX CPEAHUX CYTJIMHKAX, MPUKPBITBIX MaJIOMOILLL-
HbBIMU HaHOcamu 6oJiee JIETKOro IpaHyJIOMETPUUYECKOTO COCTaBa.

B ueHTpasnibHO YacTH 1UIocKoil ciabopacujlieHEHHO paBHUHBI, Ha TEP-
PUTOPHWY 3aMmajHoOi MPUPEYHON pacyleHeHHOW paBHMHBI, a TaKXKe B MOii-
MaxX peK paclpOCTpaHEHHI MOYBHI, OTHOCSIIIMECS MO COAEPXAHUIO BaJIOBO-
ro 6opa K yerBepToii rpymme (6onbiie 15 Mr/Kr). 310 NMpeUMyLIeCTBEHHO
TAXEJOCYTJIMHUCTBIE M TJIMHUCTBIE TSIKEJIble TOYBBl HA IJIAKOPHBIX WU
MTOHMXEHHBIX 3JIEMEHTax peyibeda, 3ajieralliie Ha 03€pPHO-JIEIHUKOBBIX
6e3BaJTyHHBIX KapOOHATHBIX TSAXEJbIX MJIOBAaTBHIX INIMHAX WM Ha JABYYICH-
HBIX HaHOCAaX, MPEACTABIEHHBIX XPAILEBATHIMU CPEIHUMHU WM JIETKUMHU
CYyIJIMHKaMH, TOACTHIaeMbIMH KapOOHAaTHBIMU TSIKEJIBIMM BalyHHBIMU
CYTJIMHKaMH.

B moitMax pek u Ha Tepputopui KypilicKoit HU3MEHHOCTH IIMPOKO pac-
MPOCTPaHeHbl JAEPHOBbIE, AJUTIOBHAJIbHBIE W TOPp(SIHBIE MOYBHI, 3aJl€eraio-
l[Me Ha CPEeAHE- U TSAXENOCYTIUCTHIX aJUTIOBHAIBHBIX HAHOCAX WM JIpeBHE-
QJUTIOBUAJIbHBIX MECKAaX M CyNecsiX. 3TH MOYBHI 10 BaJIOBOMY COAEPXaHUIO
6opa Taxke AOJKHBI ObITH OTHECEHBI K YETBEPTOI Ipyrme.

MNoasuxubii 6op. [TouBsl 061aCcTH MO COAEPXAHUIO MOABHKHO-
ro Gopa pasfiefieHbl Ha YeTbipe Ipynimsl. B mepByio rpymmy (1o 0,2 Mr/kr)
BOIIUIA AE€PHOBO-MOA30JIMCTbIE JIETKUE TIOYBbI, Pa3BUBIINECSH HA MECYAHBIX
NO0YBOOGPa3yIOIIMX MOPoiaX. 3HAUHTEJIbHBIE MaCCHBbI TAKMX TMOYB PacIpo-
CTpaHeHbl Ha CeBepo-3amnajie 3eMJIaHICKOTO MOJIyoCTpoBa, mo GeperaM Ka-
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JIMHUHTPAACKOrO 3aliiBa U Ha BBICOKHX Teppacax NOWM pek, NMpeuMyllie-
CTBEHHO B MNpejenax reoMopdoIornueckoro paitoHa 3amaaHbIX XOJIMUCTBIX
BO3BBILUEHHOCTEN, a TakXke cJabOBCXOJMJIEHHBIX M TUIOCKMX MPUPEYHBIX
fecyaHbIX paBHUH (NMpUJIOXKEHHE 2).

Bropyto rpynmy (0,2—0,5 Mr/xr) o6pa3syioT AepHOBO-TOA30MUCTBIE CYT-
JIMHUCTBIE U TIMHUCTBIE MOYBbI, CPOPMHUPOBABILIMECS HA CPEHUX U TaXe-
JIBIX Nopojax. JTo Haubosiee IIMPOKO PAaciipOCTpaHEHHAasi HA TEPPUTOPUHU
obnactu rpymma nmoys, 3aHWUMalowas okojo 50% miol@ay celbXo3yro-
M.

TlouBbl MepBOt U BTOPO# TIPYNI OTHOCSTCA K HEAOCTATOYHO obecrie-
YEHHBIM TIOABMXHBIM GOPOM U HYXHAIOTCS B JOTIOJTHUTEIbHOM BHECEHWH
GOpHBIX MUKPOYJIOOPEHHIA.

CpenHuM coaepxaHueM BoxopacTBopuMoro 6opa (0,5—1 mr/kr) xa-
paKTEepU3YIOTCS IEPHOBbIE, AJUTIOBUAJIbHBIE M OcyllaeMble TopdsaHble no-
YBbI, OTJIMYAIOLHECS CPAaBHUTEIbHO BbICOKON I'YMYCHPOBAHHOCTLIO M Ha-
CBILIEHHOCTbIO OCHOBaHUSMU. DTO MOYBHI, 3aJicraloliye MPeUMYILECTBEH-
HO Ha OTpULATENIbHBIX J/IEMeHTaX pefbeda, B JOJIMHAX PEK, HA TEPPUTO-
puu Kypitckoit Hu3aMeHHocTH 1 I'yceBcKoii apeBHeo3epHOI BriaavHbl. OHU
copMUpOBANIUCD, IJIaBHBIM OOpa3oM, Ha MHOTOWICHHBIX M JBYWIEHHBIX
HaHocax, B KOTOpbIX Oojiee TsKenasi mopojia, KaK TpaBUJIO, TIOACTHIAETCS
6onee nerkoi. K 1aHHOI rpyrine oTHOCSTCS TaKXe JEPHOBO-ITOA30IUCThIE
TSAXKENOCYTTIMHUCTBIE Y IVIMHUCThIE TJleeBbie M ITieeBaThle MOYBHI, chopMu-
poBaBIUMeECS Ha TSXENBbIX CYIJIMHKaX, MOACTHJIAeMBbIX TIMHAMM, WJIM Ha
ruHax. Takye MoyBbl LIMPOKO pACAPOCTPAHEHBI HA TEPPUTOPUHN LIEHTPaJIb-
HOIi TUIOCKOI cllabopacujieHeHHO paBHUHBI.

CpeaHe- U TSDKEJIOCYTTTHHUCTbIE JEPHOBBIE TJleeBaThie M TJieeBble T10-
YBbl MaTE€PUKOBLIX JIYTOB XapaKTEPHU3YyIOTCSI MOBBIIIEHHBIM COAEpXaHM-
€M MOoABMXHOro 6opa (>1,0 Mr/Kr) M COCTaBJISIOT YETBEPTYIO TpynImy.
JlaHHble MOYBBI HE 00pa3yloT CIUJIOUIHBIX MACCHBOB M pacnpeleseHbl Ha
TeppUTOPUHU 00JIaCTH OTAECNbHBIMU yYacTKaMu. OHH 3aHUMAIOT HEDOJIb-
1Iyl0 TIIOIUAAb, He NpeBblliaomyio 7% TeppuTopun celbxosyroauii. Ba-
puaLus cOlepXaHUsi MHUKpPO3JEMEHTa B 3THX MOYBaX Haubojiee BBICO-
Kasl.
OO0masna ™Me b [lo obweMy comepXaHUI0O MeIH BbIIEIEHO
YyeTbipe Ipynmbl MOYB. MUHUMaIbHBIM KOJUYECTBOM MUKPO3JIEMEHTOB
(<7 Mr/kr) xapakTepu3ylOTCs NMOYBbI, OOpa3oBaBllvecs Ha NeCYaHbIX
MOYBOOOPa3yoIIUX Nopoaax. DTO MPEeUMYLIECTBEHHO JIETKHE NOYBBI, pac-
MPOCTPAHEHHbIE B CEBEPO-3aMafHON 4acTH 3eMJIaHIACKOTO MOJIyoCTpo-
Ba, no 6eperaM KaiuHMHIrpaACKoro 3ajinBa, B 10T0-3alalHON U CEBEPO-
BOCTOYHOM YacTIX LEHTPaJIbHON MIOCKOHN clabopacujieHEeHHON paBHU-
HbI, a TaKXe B BUJE TSATEH M MOJIOC CPeA NMOYB (MpuioxeHue 3).

B paiioHe 3amaJHBIX XOJMMMCTBIX BO3BBILIEHHOCTEI, a TAKXE Ha TEppPU-
TOPUM 10FO-BOCTOYHON XOJIMHUCTO-TPSIOBOI BO3BBIIIEHHOCTH W CJIabOBC-
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XOJIMJIEHHBIX MPHUPEYHBIX MECYAHBIX PaBHMH PAaCHpPOCTPaHEHBbI JEPHOBO-
MOA30JIUCTBIE CYIleCYaHble WU JIETKOCYTJIMHUCTBIE MOYBbI, OTHOCSLIMECS
O COAEPXaHUIO O01lleit Meau KO BTOpOii Tpyniie — oT 7 (AepHOBO-NTOA30-
JIMCTBIE CyTecyaHble TMOYBBI, MOACTWIaeMbie reckom) no 10 Mr/kr (aep-
HOBO-TTO/30JIUCTbIE HEHACBILIEHHbIE WM BTOPUYHO HACBILIECHHbIE JIETKO-
CYTJIMHUCTBIE TIOYBBI).

Oxkono 50% Tepputopun oGNacTH, TIaBHBIM 00pa3oM, B IIEHTPAIBLHOI
Y CEBEPHOI YacTAX, 3aHAThI TOYBAMMU C TOBBIIIIEHHBIM cOJlepXaHUeM Melu.
3TO B OCHOBHOM JIEPHOBO-TIOA30JIUCTBIE CPEIHE- U TAXEJOCYTTUHUCTBIE
MOYBHI, IEPHOBBIE TJieeBbie U TJieeBaThle, aJIIOBUAIbHbIE U OCyLIacMbie
Topdsiubie. ComepkaHue MellM B MOYBaxX JaHHOW Tpymnmbl KojebdieTcss oT
10 mo 15 Mr/kr.

HUHTeHCcHBHOE HakoruieHWe Meau (> 15 Mr/KT) MpOMCXOAMT B JE€PHOBO-
MOA30JIUCTBIX TSKEMOCYTJIMHUCTBIX U TIMHUCTBIX TMOoYBax, cpopMUpOBaB-
UIMXCS Ha TSXKENbIX CYIJTMHKAX, BAJIYHHBIX WIM Oe3BaJlyHHbIX IIMHaX, a
TaxkKe Ha O3¢pHO-JICAHHKOBBIX O€3BATYHHBIX KapOOHATHBIX TSIKEBIX WIO-
BaThIX IJTIMHaX. Beicokoe comepxaHue oOlleil MeAu MO3BOJSIET BBUIEAUTH
JaHHbIE TOYBBI B OTAC/IbHYIO YETBEPTYIO IPYTITY.

MMoasuKuasa Meab. [lucnepcust B coiepXaHUH NMOABHXKHOMN
MeIU B MOYBaX OOJACTH MO3BOJISIET pa3leIUTh INOCHEAHNHE Ha YeTbipe
FPYIIIIbI.

JlepHOBO-TTON30/IUCTBIC TMeCUaHble TTOYBbI, XapaKTepU3yloLiUecsl Cpas-
HUTENIbHO HU3KHUM COJilepXXaHUEM TyMyca, OTIMYalOTC MUHUMaIbHBIM
KOJIMYeCTBOM TOABWXKHOM Meau (<1,5 Mr/Kr) u obpasyloT MepByio Ipyniy
(mpunoxenue 4).

ConepXaHue MeIud BO3pacTaeT B JAEPHOBO-MOA3OJUCTBIX JIETKO- U
CPEAHECYTJIMHUCTBIX pa3HOBHUAHOCTAX mouB (1,6—3,0 Mr/kr) — BTOpast
rpynna. Ciona BXOAAT JePHOBO-MOA30JMCTHIE CyTIeCHaHble MTOYBbI Ha JIe/l-
HHUKOBBIX 0E€CKapOOHAaTHbIX BATYHHBIX CYTJIMHKAaX M O3€PHO-JIEIHUKOBBIX
0Oe3BaTyHHBIX KapOOHAaTHBIX TsDKENbIX WJIOBaThIX riMHax. [TouBbl Bropoit
TPYIIbl 3aHUMAIOT OCHOBHbIE MAacCCHBbI MaXOTHBIX YTOIMIA.

IMouBbl mepBOi M BTOPOW TPYNITBI XapaKTepU3YIOTCH HEAOCTaTOYHBIM
coliepXaHHeM MeM U HYXMAIoTCs B ITPUMEHEHUHM MeIHbIX MUKpoOyaoOpe-
HUIA.

3HayYNTENBHYIO YacTh TeppuTOpUM o0JjiacTH (oKojio 40%) 3aHUMAIOT
MOYBH! C TTOBBIIIEHHBIM COJIEpXaHUeM MoABIXHOM Menu (3,1—7,0 Mr/kT).
KpoMe 1epHOBO-TTON30JIUCTBIX TSDKEJIOCYTTIMHUCTBIX U TJTMHUCTHIX MOYB HA
03€pHO-JIEMHUKOBBIX TAXeJIbIX MOpoJax U IByWIEHHBIX HAHOCAX B 3TY IPYTITY
BOLIUTH JIEPHOBbBIE Ha TSDKEJBIX CYTJIMHKAX U TJMHaX, a TaKKe ajlioBUaib-
HbI€ TOYBbI.

OcyiiaeMbie TOpdsSHbIE MOYBBI XapaKTepu3ylorcst 6ojiee BbICOKMM IO
CPaBHEHUIO C MHHEPaIbHBIMUA MOYBAMM COJCpXaHUEM MeEIH, YTO IO3BO-
JISIET BBIIETUTD UX B OTAENbHYIO YeTBepTyio rpymmy (>7,0 Mr/kr).
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OO0muit Mmapramne u KonebaHus B comepxaHuu mapraHia
3Ha4YUTeNbHbIE — OT 156 10 451 Mr/KT, YTO MO3BOJSET Pa3de/UTh IMOYBHI
KanuuuHrpaackoit o61acti Ha yeThbipe rpynmbl (MPUOXEHHUE 5).

IepBas rpynmna (<200 Mr/kr) oObeIUHSET JieTKHE JIEPHOBO-TOA30NNUC-
Thle MOYBHI, cGOpMUpoBaBlIMecs Ha GeckapOOHATHBIX BaJyHHBIX CYTJIMH-
Kax, TPUKPBITBIX CyHecYaHbIM HAHOCOM, a TaKXe Ha COPTHPOBAHHbIX MeJI-
KO- WIH TpyOO3epHUCTBIX NlecKax. PacnpocTpaHeHbl MPeUMYILECTBEHHO Ha
3anajie 3eMJIaHACKOTO MOJIyOCTpOBa, B NMpUOpexHoit yact KanuHuHrpan-
CKOTo 3ajiMBa, Ha BbICOKMX Teppacax pek [lperonu, IeitMbi, MHCcTpyua.
HeBbicokoe cofepxkaHue MapraHiia B JaHHbIX MOYBaX OOBACHSAETCS JIETKUM
BOCCTAaHOBJICHMEM 3JIEMEHTa B YC/IOBHUSX M30OBITOYHOTO YBJIIAXHEHUS, a Ha
JIETKAX Mopojax NMpH Xopollieil APeHHPOBAaHHOCTH TEPPUTOPUU TMPOUCXO-
AT MHTEHCUBHBI OTTOK MPOAYKTOB BOCCTAHOBJIEHUS, U TMOYBbI OOEIHSA-
IOTCS MapraHieM.

OcHoBHblE MacCHUBBI NMOYB 00JacTH, copMHupoBaBliIKeCss Ha cyrec-
YaHbIX U CYIJIMHUCTBIX Mopodax, oOpa3yloT Bropyio rpymiy nous (200—
300 Mr/kr), Kyna BXOAAT A€PHOBO-TIOA30JIMCThIE OKYJIbTYpEHHBIE MOYBhI
JIETKO- U CPeIHECYTJIMHUCTOrO COCTaBa, a TaKXKe JEepHOBbIE reeBaTbie U
riieeBble.

K Tpetbeit rpynime (300—400 Mr/Kr) oTHeCeHbI JI€PHOBO-ITOA30JHUCThIE
TSKENIOCYTTIMHUCTBIE M DIMHUCTBIE TMOYBBI, 3ajieraiolllie Ha ABYYICHHBIX
HaHOCaX CPENHEro U TSXKEeNOoro rpaHyJIOMETPHYECKOrO COCTaBa, a TaKXe Ha
BaJIyHHBIX TSDKEJIbIX CYTJIMHKaX Wiv Oe3BayHHbIX MJIOBaThiX MHMHax. Pac-
MonaraloTcsi NMPEeUMYLUECTBEHHO Ha TEPPUTOPUM BOCTOYHOM MOJNOrOHaK-
JIOHHOH U 3amagHoO# MPUPEYHOU pacyjieHEeHHOI paBHHUHBI.

W HTeHCHBHOe HakorleHHe MapraHia (>400 Mr/kr) 3a cyeT BOCCTaHO-
BUTEJIbHBIX MPOLIECCOB M caboi a3paluy OTMEYEHO B MOYBAX, MoJBepra-
IOWUXCS JUTUTEJIbBHOMY WIM KPaTKOBPEMEHHOMY W30BbITOUHOMY YBJIaXHeE-
HHIO U OTHECEHHBIX K YETBEPTOH TpyTINe, Kyda BXOIAT aJUTIOBUJIbHbIE H
ocyliaeMbie Topdsivbie mousbl Kypuickoil HU3MEHHOCTH.

IToasuxubiii Mapranneu. [lo conepxaHuio MOABIXKHONO MapraHiia
MOYBbI pasfefieHbl Ha 4YeTbipe rpynmnbl. K mepBoit rpynme (<10 Mr/kr)
OTHECEHBI TecYaHbie MOYBbI paliOHa 3aMaJHBIX XOJIMUCTBIX U IOTO-BOC-
TOYHBIX XOJIMHUCTO-TPSIOBBIX BO3BbIIIEHHOCTEH (TpunoxeHue 6).

IMTo Mepe yBenW4YeHHUs] comepXaHHUS B MoOYBax 4acTull (HpUNYECKOIH
TJIMHBI M CTeMEHW TYMYCHUPOBAaHHOCTH BO3pactaeT U KOJUYECTBO MOJI-
BUXXHOTO MapraHua Bo BTopoii rpynne noys (10—50 mr/kr). B a1y rpyn-
My BXOHST ACPHOBO-NOA3ONUCTbIE CYyNECYaHble U JIETKOCYTJTHHUCTBIE MO-
YBbI Ha BOJHO-JIEAHUKOBBIX MECKAaX U CYMeECsX, JIETKUX U CPEIHHUX BaJIyH-
HBIX CyIJIMHKaXx.

Tpetbio rpymimry (50— 100 Mr/kr), HauboJslee WIMPOKO NMPEACTABIEHHYIO,
00pa3yioT IEepHOBO-IIOA30JUCTbIC HEHAChILIEHHbIEe WX BTOPUYHO HAChI-
LIEHHBIE TOYBLI CPEIHETO U TSXKEJOro IpaHyJOMETPHYECKOro cocTaBa. B
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JAHHYIO TPYNIY BXOAST TaKXe JEPHOBblE U a/NTIOBUAJIbHbIC TMOYBbI, OT/IU-
yaloiuecs: 0osiee BHICOKOH YMYCHPOBAaHHOCTBIO M HACHILIEHHOCTHIO OC-
HoBaHUsIMU. T1OYBBI JAHHOW TPYTIEI 3aHUMAIOT OKOJIO 75% TeppuUTOpUH
obnactu.

HeMHorouncjieHHast Tpyrniia OCyIIaeMbIX TOPMSHBIX U aJTIOBUAbHBIX
MOYB, MOACTUJIaeMbIX MorpebeHHbIM TOpHOM, XapaKTepU3yeTCs CpaBHHU-
TeJIbHO BBICOKUM COJiepXaHWeM HOABWXHGTO MapraHua (> 100 mr/kr). OHu
pacrpocTpaHeHbl B nipefesiax MoMEHHO-000THOM Ae/IbTOBOW HU3MEHHO-
cti peku HemaH, paitoHa 60JOTHO-JYTOBBIX O3€pHOBHUAHBIX paclIMpEeHMi
PEYHBIX JOJWH U 3a00/I0UEHHBIX MOWM.

OO0muii Mmoaubxe n CpeaHee corepxaHue MOIMOAEHA B MOYBax
obiBiiero CCCP, ycraHoB/ieHHOe pa3HbIMM aBropamMu (BunHorpamos A. I1.,
1957; Do6puiikas K0. U., 1966; Kosanbckuit B. B., Auapuanosa I'. A., 1970),
NMPUHUMaeETCsT paBHbIM 2—2.5 Mr/kT. 360puiykoM 1O. H., 3nipureim H. T.
(1974) nokasaHo, YTO KJIapK MONMOJeHa B MOYBaX JIECO-JIyTOBOit 30HbI EB-
poneiickoit yacti OsiBiliero CCCP (6e3 yuera TOphgHO-GONOTHBIX TOYB)
cocranysier 0,80—1,45 Mr/kr. AHaJloTMYHbBIe laHHBIe ISt MouB Benopyccun
npuBoasites JlymuHosuueM WU. C., lybukosckum I'. T1. (1973).

ConepxaHue MonubaeHa B noyBax KajnWHMHrpaackoi oGiacTH u3-
MeHsieTcs: B nipeaenax ot 0,32 no 1,83 MIr/Kr u 3aBUCHUT OT rpaHyJOMeT-
PHUYECKOrO U MUHEPAJIOTHYECKOTO COCTaBa MOYB M MOPOJ, a TaKXe Ipo-
1IECCOB MOYBOOOpPA30BaHUsI, YTO HALLUJO CBOE OTpaXeHHe TPH COCTaB-
JICHUM CXeMaTHYeCKOM KapThl pacrlpeliejieHUss MUKpO3JieMEeHTa B TO-
yBax oOJacTH.

To comepxaHHIO 00LIEro MONUOAEHA MOYBHI pa3fie/ieHbl Ha YeThIpe IpyT-
nibl. Manoe conepxaHue TOHKOAUCTIEPCHBIX YAaCTUIL TPU MOAABJISTIOLLIEM TOC-
MOJICTBE B MMWHEPAJIOTMYECKOM COCTaBE MECYaHbIX MOYBOOOPA3YIOLIUX IMO-
poll KBapiia 00YCJIORJIMBaeT HU3KOe KOJHYecTBO MonuoaeHa (<0,5 Mr/kT) B
JIEPHOBO-TTON30JIMCTHIX MeCYaHbIX OYBAX, OTHECEHHBIX K mepBoi rpyriie. K
Heif OTHECEHbI TakXe ocyliaeMble TOpdsiHbie MOYBBI, B KOTOPbIX COAEpXa-
HUEe MOJMOACHA ONpeeNisieTCst OCODEHHOCTAMU XMMK3Ma MUTAIOIIMX WX BOJI,
BOCCTAHOBUTEJIbHBIMM YCJIOBUSIMU B TeUeHUE JUTUTESIBHOrO Mepuoa roma u
6oTaHWYeCKUM cocTaBoM Topda (npunoxeHue 7).

Coaepxanue monudaeHa BospactaeT (0,5—0,7 Mr/kr) B nepHOBO-
MOA30JIUCTBIX CYMECUaHbIX M CYTJIMHUCTBIX TIOYBaX — BTOpas rpymnmna. 9Tu
TOYBbI PacMPOCTPAHEHBI MPEUMYLIIECTBEHHO Ha TeppUTOopHuH ceBepHoit (IMo-
JieccKoit) cnabopaculeHeHHOM paBHUHEI M I0r0-BOCTOYHOM XOJIMUCTO-TPsi-
JIOBO¥ BO3BBILIEHHOCTH.

Tpetsst rpynna (0,7—1,0 Mr/kr) npeacrapjieHa J1epHOBO-NOA30IUCTHI-
MU TSIKEJIOCYTIMHUCTBIMU M TIMHUCTBIMU TTOYBaMH, C(POPMHUPOBABLIUMHU-
CS1 Ha BAJIYHHBIX TAXENbIX CYTJIMHKAX U TIMHAX, a TAKXKe Ha 03 pHO-JIEHU-
KOBBIX 0e3BaJIyHHbIX KapOOHATHBIX TSXENBIX WIOBATHIX IuHax. Takue no-
YBbI IIIMPOKO PACIIPOCTPAHEHD! B Mpefiesax IPUPEYHON pacuieHEHHOM, 1IeH-
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TPaJIbHOM TUIOCKOW crnabopacuneHeHHON 3anagHoOW U CeBEpO-BOCTOYHOM
MOJIOTO-XOJIMUCTON paBHMH.

JlepHoBble TieeBbie M IJieeBaThie, a TaKXe aUIIOBUAJIbHbIE TOYBHI OT-
HeceHBl K yeTBepToif rpymie (>1,0 Mr/Kr) M XapakTepu3yloTCsl CpaBHH-
TEJILHO BBICOKHMM COAEpXaHWEM MONUbAeHa.

Hoasuxub i Moaub e H Upe3BblyaitHO HU3KOE COlEPKAHUE
B noyBax KaluHuMHTpaackoi o6JacTy MOJABMXHOTO MOJUOAEHA He MO3BO-
JISIET OTIPEAEIUTD TPYIIbI TIOYB [UIsE KapTorpadMpoBaHusi C y4eTOM UX obec-
meYyeHHOCTH JeMeHTOM. [1o3TOMy UIsl yCTaHOBJIEHHSI MECT pacrpenesie-
HUS MHUKPO3JIeMEHTa Ha TEPPUTOPUM 00J1acTH YCJIOBHO BBIIEJIEHO YETbIpe
TPYTHIBI C 00Jice MEIKUM TaKCOHOMMYECKUM HoApasfeiieHueM ero (axkTu-
YeCcKOTo cofiepxaHusi (mpuioxeHue 8).

OtMmevaercss oyeHb HU3koe (<0,05 Mr/Kr) coiepxaHue HOABUXHOTO
MonubaeHa B MeCYaHbIX U CYTNeCHYaHbIX JAEPHOBO-NOA30JMCTHIX MOYBAX,
c(hopMHUPOBaABIIMXCS Ha JIETKUX MOYBOOOPa3y01LMX ITOpPO/iaX, HoraThix KBap-
eM. Xopollasi ApeHUPOBAHHOCTb TAKUX MOYB B YCJIOBUSIX MSITKOTO BJIaX-
HOTO KJIUMaTa OOYyCJIOBJIMBaeT 3HAYUTENbHBI BBIHOC MOJMOIEHA M3 ma-
XOTHOTO CJiog U OOEOHEHHE MOCTHEIHET0O MUKPOITEMEHTOM.

JlepHOBO-NOA30MUCTHIE JIEMKOCYTJIMHUCTBIE TOYBbI Ha BOAHO-JIEMHUKO-
BbIX OTJIOXEHHSX, TIpeICTABJIEHHbIX OeCKkapOOHATHBIMHM BATYHHBIMU CYTJIHH-
KaMU, OTHeCeHbI MO COAEepPXaHUI0 MoJaudAcHa BO BTopylo rpymmy (0,05—
0,07 mr/xr). 3ajeraioT MPeUMYLUIECTBEHHO B TeoMOp(ONOrHYeckoM paitoHe
3aMaiHBIX XOJIMUCTBIX U I0rO-BOCTOYHBIX XOJIMUCTO-TPSIOBBIX BO3BBIIIIEH-
HOCTEi, a Takke Ha TeppUTOPUU CeBepHOM cllabopacufieHeHHOW paBHHUHBI.

Tpetblo rpynmy nous (0,07—0,09 Mr/xT) 06pa3yloT AEpHOBO-MOA30NH-
CThle TIOYBBI CPEHETO U TSXENOrO rpaHyJIOMETPUYECKOrO COCTaBa, a Tak-
Xe aJIoBUaJibHble U OCylllaeMble TOpQsiHble, XapaKTepu3ylollldecs 3Ha-
YUTEJIbHOM BapHallMeil colepXaHUs MHUKPOJJIEMEHTA.

TpencrasiieHHbIe TP TPYIIBI TOYB MO COAEPXAHUIO MOABUXHOTO MO-
nubaeHa OTHOCATCS K HU3KOODECITEYeHHBIM MHUKPO3JEMEHTOM U OCTPO
HYXZAIOTCS B IPUMEHEHH U MOIMOEeHOBBIX ynobpeHuii. Takux 1mMoyB Ha Tep-
putopun obnactu okono 99%.

OueHb HeOOJBINYIO TPYTITY MOYB — 4YeTBepTyio (>0,09 Mr/kr) obpa3sy-
10T IEPHOBBIE TJieeBaThie U TJIEEBbIE MMOYBHI.

Oo6muii ko6 ans . INpenens cpeHero conepXxaHust ob11ero KobdaibTa
B MOYBaxX 00JIaCTH 3HAYUTETbHbIE — OT 3 JI0 22 Mr/KT, YTO NPeAoNpeaeanio
BO3MOXHOCTb BBIAECJIEHUSI YEThIpEX TPYIIT MOYB (MpUIOXeHUe 9).

JlepHOBO-TIOA30JIMCTBIE TTECYaHbIE MOYBBI Ha MAJOMOIUHBIX ITECUYAHBIX
U CynecyaHbIX OTIOXKEHUSIX (TepBasi TpyTiNa) XapaKTepu3ylOTcsi CpaBHHU-
TeJIbHO HEBBICOKMM colepxaHueM kobanbra (<5 mr/kr). Takue moO4BbHI
UIMPOKO pacrpocTpaHeHbl B CEBEPO-3aMaHOI M LIEHTPaNbHOM YacTH 3eM-
JIAaHJACKOro TIONYOCTPOBa, I0r0-BOCTOYHOH OKOHeuHocTH Kypuickoit Hus-
MEHHOCTH, Ha BBICOKUX Teppacax 1oJuH pek HemaHna, [Mperonu, UHcTpyya.
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ConepxaHue kobayibTa MoBbillaeTes A0 S—10 Mr/kr B A6pHOBO-MOA30-
JIUCTBIX CyTNeCYaHbIX M JIErKOCyTiecYaHbIX IoYBax (BTOpasl rpymra), 3ajiera-
IOLIMX, KaK MPaBUIO, HA TMOBBILIEHHBIX Y4acTKaxX Cpeld MOPEHHBIX abpa-
IMPOBAaHHBIX PABHUH, a TAaKXe CTYTIEHYATBIX ITOJIOrHX CKIIOHAX BO3BBIILCH-
HocTei. Takue MouBsl cHOPMHUPOBAIMCH HA ABYWIEHHBIX OTIOXEHUSX, CJIO-
XEHHBbIX CBEPXY JIESTKUMU HaHOCaMM, OIU3KO MOACTWIAEMble CYTJIMHUCTBI-
MH U TIMHUCTBIMU TIOPOJAMHM.

HaunGonee ummpoxko pacmpocTpaHeHa Ha TEPPUTOPUM OOJIACTH TPEThS
rpynna MoyB ¢ cojepxXaHueM obuiero kobaibta oT 10 mo 15 Mr/kr. D10
MPEUMYILLIECTBEHHO MOYBbI CPEOHErO U TSKEJNIOro rpaHyJIOMeTPUYECKOro
cocTaBa, c(popMUpOBABIIHECS HA BAJIYHHBIX CYT/IMHKaX U IIMHaX. B naHHy10
rpyniy BXOASIT TaKKe JEPHOBBIC TJiceBble U TJieeBaThle, OCyILIaeMbI€ TOP-
(dsHbie W aJUTIOBUATIBHBIE TTOYBBI.

YeTBepTasi, HEMHOTOUMCJICHHAs, TPYTIIA C COAEpXaHUEM OOIllEro Ko-
b6anbTa Oonbllie 15 MI/KT mpelcTaB/icHa ACPHOBBIMU MOYBaMU MaTE€PUKO-
BbIX JIYTOB U JI€PHOBO-TOA30UCTBIMM [JIMHUCTBIMHU, 3ajieralolIMMH Ha TS-
XKeNbIX MopoAax. DTH MOYBHI BCTPEYAIOTCS OTAEIbHBIMU y4acTKaMH Ha Tep-
PUTOPUH LEHTPAIbHON CNnabdopacwieHEHHON TJIOCKOH paBHUHBI U IOTO-
BOCTOYHOH XOJIMUCTO-TPSIIOBOM BO3BBIIIIEHHOCTH.

MHoasuxubl i K00 axnb 1. Hanbonee 6eqHb MUKPO3JIEMEHTOM
(<0,5 Mr/kr) nmouBsl TepBo# rpynmbl, cHOPMUPOBABILIHECS HA Meckax, a
TaKXe JIepHOBO-MIOA30/IUCTbIE cyTiecyanbie. Takue MOYBbl IIHPOKO pachpo-
CTpaHeHbl Ha 3eMJIAHACKOM IIOJIyOCTPOBE, Ha TEPPUTOPUM 3amagHbIX XOJ-
MHUCTBIX BO3BbILIIEHHOCTE K Ha BBICOKHX Teppacax peYyHbIX AOJIWH.

Bo Bropyto rpynmy (0,5—1,0 Mr/kr) oTHeceHb! AEPHOBO-MOJ30JIUCThIE
JIETKO- U CPEeHeCYTJIMHUCTbIE MOYBbI, pacpOCTpaHEHHbIE TMpeuMyllie-
CTBEHHO Ha paBHHMHHBIX 3JleMeHTaX pejibea U B 10ro-BOCTOYHOH 4HacTu
paifoHa XOJIMUCTO-TPSIIOBBIX BO3BHIILIEHHOCTEIA.

ConepxaHueM MoaBWXKHOro xobanbra (1,0—3,0 Mr/Kr) XapakTepusyloT-
Csl TIOYBBI TPETbEil TPYIIbI, Kyla BXOAST JIePHOBO-NOA30AUCTBIE TSKENO-
CYTJIMHUCTBIE U TJIMHUCTBIE TMOYBbI, CHOPMHUPOBABLINECS Ha JIEAHMKOBBIX
OTJIOXKEHUSIX, ACPHOBbIE, AUTIOBHAJIbHbIC M OCYLIaeMble TO(STHbIE MOYBHI.

YerBepras rpynmna (>3,0 Mr/kr) BKJIIOYaeT AEPHOBbiE MOYBBI JOJTO-
BpPEMEHHBIX NIYyToB. Takue MOYBbI 3a/ieraloT NMPEeUMYLLECTBEHHO Ha MOpPEH-
HBIX U 03€pHO-JIEIHUKOBBIX paBHUHAX W C(hOPMUPOBATUCH Ha TSKENbIX CyT-
JIMHKaX, MOACTWIAeMbIX IMIMHaMM (TipunoxeHue 10).

Oo0muii uwnuk. ComepxaHue LIHHKA B MOYBAX 0071aCTU U3MEHSETCS
B LUIMPOKHUX TipefiefiaX. B mepByio rpymmy ¢ coaepkaHueM IIMHKa MeHblie 30
MT/KT BOLUIM JI€PHOBO-MOA30JIUCTbIE MECYaHble U CyMecYaHbl€ MOYBHI,
copMupoBasirecs: Ha 6ecKapOOHATHBIX BATYHHBIX CYIJIMHKAX, NPUKPBI-
TbIX CYTIeCYaHBIM HAaHOCOM. 3HAYUTE/IbHbIE TUIOLLAAH TAKWX TOYB pacrpoc-
TpaHEeHsl B pailoHe 3amagHbIX XOJAMMCTBIX W I0TO-BOCTOYHBIX XOJIMMCTO-
IpSIOBbIX BO3BbILLIEHHOCTEH.
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Btopast rpynna o0beaHHsIET MOYBbI, COJEpXalllie B NMEPErHOWHOM ro-
pu3oHTe oT 30 1o 50 Mr/Kr uMHKa. B 3Ty rpynmy BXOAsT AEpHOBO-TIOA30HU-
CTbl€ CyTiecYaHble W JIETKOCYFTUHUCTBIE MOYBBI, paclipOCTPaHEHHbBIE B Mpe-
Jenax ceBepHoOii cnabopacuieHeHHON W 3amaJiHON MPUPEYHOI paculeHeH-
HOIl paBHUHBI.

JlepHOBO-TTOA30/MUCTBIE CPEAHE- U TSIXENOCYIJTUHUCTBIE, a TaKXKe ajl-
JIIOBUAJIbHBIE TIOYBbI OOpPA3ylOT TPETHIO TPYMINY C COAEpPXaHUEM ODLUero
uuHKa ot S0 1o 75 Mr/Kr. OTH MOYBbl CHOPMUPOBATUCH HA JICHIHUKOBBIX
CpPEHUX U TSXKEJbIX oToXeHUsX. OHU IIMPOKO pacnpoCTpaHEHbl Ha Tep-
PUTOPUM CEBEPO-BOCTOYHOW ITOJIOTOXOJIMHUCTOM, BOCTOYHOI MOJIOrOHaK-
JIOHHOM, IIEHTPaJIbHOIM U CeBEpHOI cllabopacusieHeHHbIX PaBHUH.

YeTBepTylo rpymimy ¢ coliepXaHueM LIMHKA Oofibllie 75 Mr/Kr oOpa3syloT
MoyBbl 3a60/I0YEHHBIX TMOHM B 03€pOBHUAHBIX PAaCUIMPEHHBIX PEYHBIX HO-
JINH, a TaKXe JIepHOBBIE IJleeBaThle H ocylllaeMble TopdsaHble. Takue 1o-
YBbI LIKPOKO paclpOCTpaHEHbI B MOIMax peK U Ha Tepputopun Kypickoi
HU3MEHHOCTH (npusnoxeHue 11).

MHNoasumxHBH N HHK. 3HaYuTENbHAs MECTPOTA MOYBEHHOTO
MOKpPOBa MO CONEPXAaHUIO MOABHUXHOTO LIMHKAa 00ycloBMJIa BblIeJeHUE
YyeTbipeX Tpynnm moyB. B mepByio rpyriy, XapakTepu3ylOlIylocsi HU3KUM
KOJIMYECTBOM MOABHXHOro LMHKa (<0,5 Mr/Kr), BXOAST AE€PHOBO-IOJ30-
JIUCTBIE JIETKHE TIOYBBI Ha MECYaHbIX U CYMECYaHBIX MOPOAaX. DTHU MOUBbI
pacrpocTpaHeHbl B OCHOBHOM Ha TOBBIIIEHHbIX 3JieMEHTaX pejibeda Ha
TEPPUTOPUH 3aMaJHbIX U IOTO-BOCTOYHBIX XOJIMUCTBIX BO3BBILLIEHHOCTEI.

Bonee BHICOKMM colepXxaHueM muHka (0,5—1,0 Mr/kr) xapakrepusy-
J0TCSl TIOYBbI BTOPOIA TPYIINBI. DTO B OCHOBHOM JA€PHOBO-MOA30/UCThIE JIeT-
KO- M CpeIHECYTJIMHUCTbIE MOYBbI HA BaIyHHBIX CYIJIMHKAX, BOAHO-JIEMHH-
KOBBIX TleCKaX, CYTJIMHKaxX M rinHax. Ha Teppuropun MopeHHo# abpanupo-
BaHHOM paBHHHBI 3TH TMOYBBI MOACTWIAIOTCA ABYWIEHHBIMH HaHOCaMH,
MpeACTaBJIEHHBIMU XPSIIEBATBIMU CPETHUMH U JIETKUMHU CYIJIMHKaMH,
MOACTUIaEMBIMU KapOOHAaTHBIMM TSXKEJIBIMU BaJIYHHBIMH CYTTIMHKAMHU.

Tperbio IpyTITy C collepXaHHeM LIMHKa OT 1 o0 3 Mr/KT 00pa3syloT fepHO-
BO-TIOA30JIUCTBIE TSKEIOCYTIMHUCTBIE, AJUTIOBHAJIbHBIE U TOP(SIHbIE MOYBBI.
OHM 3aHHUMAIOT LEHTPAIbHYIO YacTb 06acTH U Kypilickoit HU3MEHHOCTH.

OuyeHb HEMHOTOYMCJIEHHAs1 TpYyINa MOYB XapaKTepu3yeTcsi MOBbBILLIEH-
HBIM coliepXaHUeM LMHKa (>3,0). DTO NepHOBbIE TjieeBaTbhie U TJieeBble
MOYBbl MATEPUKOBBIX JIYTOB MOBBILLIEHHOTO YBJIaXHeHUs. Takue MoyBbl 3a-
JIeraloT Ha TSXeJbIX CYTIMHKAX U IInHax. OHM Takxke He o0pasyloT CIuion-
HbIX MAacCWBOB, a B BUJE€ HEOONBIIMX YYAaCTKOB pa3dpOCaHbl MO TEPPUTO-
pun obnactu (npuioxeHue 12).

OcHOBBIBasicb Ha TOPOTOBBIX BEJWYHHAX BAJIOBOTO COAEPXaHHSI MHKPO-
aneMeHTOB B nouBax (Kosansckmit B. B., 1969, 1974), Guonornyeckasi peak-
LS. OPFaHU3MOB TEPPUTOPUM O0JIaCTH OTIPEAEIISIeTCs] HElOCTaTKOM MOIHOAe-
Ha (>90%), Menu (80%), xobansra (90%), unHka (70%), IOCTATKOM MapraHLia
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1 6opa. YcTaHoBIEHO, YTO 0KOJI0 60% 1MouB c1abo o6CrieyeHb! MOABUXHbBIMU
¢opmamu Gopa, meau, cBeiliie 90% — MOABUXHBIMU (OpMAMU MOJIUG-
lleHa, KobanbTa, LIMHKA U JIMIIb HEMHOTHE TOYBBI OEAHBI MapraHieM.

[To xoMmiekcy reoXMMHYECKHMX XapakTepucCTHK Teppurtopuio Kamu-
HUHIPaACKON 00J1acT HEOOXOAUMO OTHECTH K OMOreoXHMHYECKOI Hpo-
BUHUMU HedyepHO3eMHOI 30HBI ¢ HU3KUM COAEPXAaHUEM B NMOYBAX Bajio-
BBIX U MOABMXHBIX (OpM MoNMbAeHA, KObaibTa, MeX, NOABUXHBIX (hopM
0opa M 1MHKa.

B Hactosiluee BpeMs pa3NMYHBIMM aBTOpaMM MpPEIOXKEH psi rpaja-
UM MO 00eCTIeYeHHOCTH MUKPOIJEMEHTaMU pasHBIX TUHOB moys. Hau-
Oonblliee pacpoCTpaHEHKE UMEET rpafalivs, npemanoxetHas IleiiBe, PuHb-
kvcoM. Kpome 31010, CylllecTByeT rpynimMpoBKa MOYB 10 COAEPXaHUIO MaK-
PO3JIEMEHTOB, peKOMeHIoBaHHasi BaxeHuHbIM 1 JlyoukosckuM. Jlo nmocne-
JIHEro BpEMEHH, OJIHAKO, OTCYTCTBYIOT KaKue-JM60 KpUTEPUM OLIEHKH obec-
MEYEHHOCTH MHKPO3JIeMEHTaMH AJLTIOBHAJIBHBIX, AJJHOBUAIbHO-00JOTHBIX
W IEPHOBBIX MOYB.

B npouecce npoBeneHnsi COOCTBEHHBIX IKCMIEPUMEHTOB MO BbISIBJIEHUIO
OT3bIBYMBOCTH Pa3JIMYHBIX CENILCKOXO3SMCTBEHHBIX KYJIbTYp Ha BHECEHHE
MHUKpPOYIOOpeHHIT HaMU OOHapyXeHO 3HAYUTEeNIbHOE HECOOTBETCTBHE YPOB-
Heil pubaBOK ypoXasi U CYUIECTBYIOILMX T'pafaliii o0ecHeYeHHOCTH MOYB
MOABMXHBIMU (POPMaMHU MMKPOIJIEMEHTOB.

3TO OOCTOSITENBLCTBO M TIPEIONPENENIIO HEOOXOAMMOCTDb MTOMCKA MyTeit
Haubonee OOBLEKTUBHOI U KOMIUJIEKCHOW OLIEHKHA ODeCneYeHHOCTH MOYB
MHUKpO3JIEMEHTAMH Ha OCHOBA 3amaca UX B T'YyMyCOBOM TOpPH30OHTE, BbIpa-
KEHHOTO B KWIOTPaMMax Ha rekrape. 3amac Toro Wil APYyroro MMUKpo3Jie-
MEHTa ONpEeAeNsUICSI C YYeTOM MOILHOCTH TYMYCOBOTO TOpPM30HTa, OObEM-
HOM Macchbl MOYBBI U COEPXKaHUST MUKPOIJIEMEHTOB B | MI/KT.

B Tabnuie 69 npencrapieHbl JaHHbIE O 3amacax MUKPO3/JIEMEHTOB B Ma-
XOTHOM CJIO€ OCHOBHBIX TUTIOB U pasHOBHIHOCTeH MOYB. [lepHOBbIE U AJUTIO-
BUaJIbHbIE MOYBbI OTIMYAIOTCSI CPABHUTEBLHO OOJBIUMM 3afacoM MOABUXK-
HbIX (hopM Oopa, MeAW U LIMHKA MO CPaBHEHHIO C JEPHOBO-MOA30JINCTDI-
MU TloyBaMu. OcylaeMble TOPSITHbIE MOYBBI XapaKTePU3YIOTCS MeHb-
UIMM 3aMacoM IMPaKTHUYECKH BCEX M3YYaeMbIX DJIEMEHTOB.

IpoBeneHne 6ONBUIOr0 KOJUYECTBA MOJIEBBIX OMBITOB C BEAYIIIUMU CENb-
CKOXO3SMCTBEHHBIMU KYJIbTYypaMU Ha pas3HBIX THUIMAX MOYB C Pa3IMYHBIM
3aMacoM MHKPO3JIEMEHTOB TTO3BOJIMJIO MOJMYYHUTh KOJUYECTBEHHYIO OLIEH-
KY OT3LIBUMBOCTH CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp Ha MpUMEHEHWE MHUK-
poynobpeHuii (Tabn. 70) U Ha ITOW OCHOBE MPEIVIOKUTH rpafalluu odecre-
YEHHOCTH IOYB IO 3aMacaM MUKpPO3JIEMEHTOB (Ta0s.71). kcrnepuMeHTab-
HbI€ JIaHHbIE ITO 3TOMY BONPOCY TMpeACTaBJIEHbI B cneayiolueit rnase. B 1a6-
nuiie 70 nipuBeleHbl yCpeAHEHHbIE JaHHbIE IPUOABKU ypoxasi OT TpeX CIo-
c000B MPUMEHEHUS] MUKPOYAOOpEeHUH: BHECEHME B MOYBY, CMauuBaHUE
CeMSH U OTPBLICKWBAaHUE PacCTEeHHUH.
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Tabauya 70

YpoBHu nNpHOaBOK ypoxasi OT NPUMeHEeHHst MHKpoynoOpennii (%)

I'pynnn NOYB MO 3aNacaM MHKPO3/IEMEHTOB
KynbTypn
1 | 1 | 111
Ilo 6opy, n=53
B cpeatem 11,2 7,1 1,3
BT. Y.
KopmoBbie 60661 9,7 4,5 0,6
KopmoBsas csexkna 13,4 10,7 2,1
Ilo medu, n=49
B cpeaneM 13,1 8,2 41
BT. 4.
Sumenb 11,7 6,8 4,5
Tumodeeska siyrosas 14,5 9,6 3,6
Ilo mapzanuy, n=37
B cpeaHeM 10,4 7,1 2,1
BT. 4
KopMoBasi CBeKJ1a 9,3 5,2 1,6
Kykypy3a 11,4 9,6 2,5
Ilo moaubdeny, n=44
B cpeaneM 12,8 8,9 —
BT. 4.
Tumodeeska syrosas 11,9 8,5 —
KopmoBbie 60661 15,8 7,4 —
Kykypysa 10,9 10,8 —
Ilo xobassmy, n=41
B cpeanem 8,2 53 2,1
BT. 4.
SlumeHn 6,4 4,7 1,9
Tumodeeska ayrosas 9,6 5,6 1,0
KopmoBsbie 60661 8,7 5,7 3,4
ITo yunxy, n=47
B cpeaHeM 13,7 7,9 3,2
BT. Y.
AumeHs 15,2 8,7 2,4
Kykypy3a 13,5 9,8 49
KopmMmoBas csekia 11,9 5,8 2,9
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Tabauya 71
l"panaunn oﬁecne'lennoc'm NoYB NO 3anacaM MHKPOIJIEMCHTOB

3anac MMKpPO3JIEMEHTOB B [1AXOTHOM CJIOE NOYB, KI/ra
fpynna | ObecneyeHHOCTb B Cau Mn Co Zn
1 Hu3kan <0,7 <7 <100 <3 <2
11 Cpeansist 0,7—1,5 7—12 100—200 3—-5 2—4
11 Bricokas >1,5 >12 >200 >5 >4

OKCcrepuMeHTaIbHbIE JTaHHBbIE MOKa3bIBalOT, YTO YPOBHU IPUOABOK
ypoXasi OTNpeIessIioTCS 3allaCcoOM MMKPO3JIEMEHTOB B MaXOTHOM CJIOE, YTO
M TIOCHYXHJIO OCHOBaHUEM ISl TIOApasfesieHUs TMo4YB Ha 3 rpynmnbl Io
3armacaM MUKpO3JIEMEHTOB B mouBax. Pazymeercsi, MpeaiOXeHHbIE HAMU
rpajgaury He MPeTeHAYIOT Ha BICOKYIO TOYHOCTh. OIHAKO OHHU MOTYT CITy-
XHTb Xopollei 0CHOBOH i nuddepeHUMPOBAaHHOIO MPUMEHEHUSI MUK-
poynobpeunii B nmpoussonacTse. [1o 3TUM rpajauusiM MOXHO OLIEHUBaTh
BCE THNBI U Pa3HOBUIHOCTH MOYB PETMOHA U TIPWIETalOMUX K HEMY Tep-
pUTOPUHA.

Ha ocHOBauMM NpeTOXEHHBIX Ipajaliii HaMM COCTaBlEeHBl KapTo-
CXeMBbI 3alacoB MHKPO3JIEMEHTOB B MouBax obnactH. K mepBoii rpyrme
OTHOCSATCSI MOYBBI C HU3KMM 3arlaCOM MMKPOSIJIEMEHTOB U OCTPOH HyX-
JIa€MOCTbIO B JIOMOJIHUTEIbHOM BHECEHUM MUKpoymoopenuit. Ha Takux
MoYBaxX NMPUMEHEHUE MOCHEAHUX, KaK MPaBuio, BbICOKO3GhdEKTUBHO MTOa
GONBIIMHCTBO BEAYHIUX CEMbCKOXO3SIHCTBEHHBIX KyabTyp. T1ouBBEI BTOpOii
IpyTnbBl — cpeaHeoOecreyeHHbIE MUKPOJJIEMEHTaMH, YMEPEHHO HYXIa-
I0TCSL B IPUMEHEHUM MUKpOyAoOpeHMit, 3nech nposBiasieTcss 3dhheKTUB-
HOCTb MX JIECTBHUSI Ha BEJIMYUHY YPOXasi CEIbCKOXO3SMCTBEHHBIX KYJILTYP
M GoJiee 3HaUMTENIbHAs — Ha KauyecTBO ypoxas. [TouBbl TpeTheil rpyrmel —
BBICOKOOOECTIEYEHHBIE MUKPO3JIEMEHTAMU, He HYXAAIOTCS BO BHECEHUM
MUKpoynoOpeHuii. Ha Takux nouysax npuMeHeHHE€ MUKPO3JIEMEHTOB HEad-
(eKTUBHO, a B psifie CIyyaeB OKa3blBAET OTPULIATENIbHOE JICICTBUE HA ypO-
Xait.

B nipencraBieHHbIE Ipajalli¥ He BKIIIOYEHBlI JaHHbIE MO MOIUOIEHY,
TaK KakK IMPaKTUYECKHA BCE MOYBHI 00JIaCTH KpaifHe MaJio CoAepXaT 3TOro
MMKPOIJIEMEHTA U JIOJDKHBI OBITh OTHECEHBI K TepBoii rpyrre. o 31oit xe
TpUYMHE HaMU He COCTaBJisylaCch KapToCcxeMa [0 3amacaM TOIBHXHOTO
MOJNMOIEHa B TOYBaXx.

INpuBeneHHBII MaTepyall IaeT YETKOE MpEACTaBJIeHHEe O 3aracax Ioj-
BUXHBIX OPM MUKPO3TEMEHTOB B NMOYBEHHOM IOKPOBE Ha TEPPUTOPUU
obnactu. Habniogaetcsi TecHasi B3aMMOCBSI3b pacIipelleJIEeHUsl 3amacoB
MMKPO3JIEMEHTOB C YCIOBUSIMM reorpapudeckoro pasMetieHus nous. Ca-
MYI0 HU3KYI0 00ecriedeHHOCTb MOABMXHBIMU (hOpMaMH MUKPOIJIEMEHTOB
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WMEIOT TeppUTOpHUsi 3eMJIaHICKOTO MOJYyOCTpOBa, ceBepHas yacTh Kypiii-
CKOM HU3MEHHOCTH, rno¥iMa peku HeMaH u LieHTpa/ibHasi MoiiMEeHHas 4acTh
peku Ilperonu. IMouBb! 0XHOI 1 10r0-BOCTOYHOM YacTeil 06J1aCTU HECKOJIBKO
Jydie obecrieyeHbl MUKPO3JIEMEHTAMU.

Cocrap/ieHHble KapTOCXeMBbI TO3BOJISIOT BBUIENUTL PafoOHEI ¢ AeduiIm-
TOM TOTO WM Apyroro MukpoaneMeHTa. I1o 3armacaM Gopa BoimesieTcs Tie-
JIOreOXMMHUYECKasi TPOBUHLIMS C HU3KUM colepxXxaHueM 3jieMeHTa. OHa
3aHUMaeT okono 8% IUIolamyu CeIbX03yTroauit 06IacTy.

Bropasi npoBUHLMS CO CpeHUM 3aracoM 6opa 3aHMMaeT BOCTOUHYIO,
I0ro-3arnagHylo U CeBepo-3anaaHylo YacTH obnacTu. DTo pailoHbl pacripoc-
TPaHEHUs IEPHOBO-TTOA30JIUCTBIX CYTIECYAHBIX M JIETKOCYTTIMHUCTBIX, Aep-
HOBbIX U AJUTIOBUAIBHBIX TOYB. Ha 3TH nouBsl npuxoauTcs okono 55% Tep-
PUTOPUU CENIbXO3YyToAuid 00NIacTH.

TouBs, He HyXpaalolIMecss B MpUMEHEHUM GOpHBIX YIOOpeHMii, OTHe-
CEHHbIe K TpyTiIe ¢ BHICOKMM 3aracoM 6opa, 3aHUMalT okono 37%. OHu
paclipocTpaHeHbl MPEUMYLIECTBEHHO B LEHTPAJIbHON 4YacTH 00nacTu
TPEACTABJICHBI IEPHOBO-MOA30MUCTBIMU CPEHE- U TAXKEIOCYTJTUHUCTBIMH,
a TaKkKe IIMHUCTBIMU TTOYBaMU.

Mo 3amacaM MOABWXHOW MEAW BBIAENSAETCS MIPOBMHIMS PacIpocTpa-
HEHUST ACPHOBO-TTOA30JUCTHIX MECYAHBIX U CYTIECYaHBIX, TOPMOIHBIX U aJi-
JOBUAIBHBIX MOYB, XapaKTepU3YIOUIasiCsl MaNbIM KOJIWYECTBOM 3JIEMEHTA.
Takue nMouBbl COCTaBISAIOT OKONO 16% OT Bceit TEPPUTOPUU CENBXO3YTO-
Uit obnacTu.

I'pyny cpenHeoGecrneyeHHbIX MO 3amacaM Meau oOpa3yloT JKEepHOBO-
TTOJI30JIUCTHIE JIETKO- U CPeXHECYTJIMHHUCThIe MoyBbl. JlaHHas neJoreoxu-
MHUYeCKasi TIPOBUHLIMS pacripocTpaHeHa Ha Tepputopuu ceBepHoit (Ilo-
Jlecckoit) cnabopacusieHEHHOI U CEeBEpO-BOCTOYHOMN TOJIOro-XO0JIMUCTOMN
paBHHH, a TaKXe B IOro-BOCTOYHOM M IOro-3anafHoi 4acTsax obractv H
3aHMMaeT CBbile 45% TeppUTOPUHU CENbXO3YTOAMIA.

K moctatouHo obecrie4eHHBIM MeIbI0O OTHOCSTCS JIePHOBO-TOA30/KC-
ThI€ TSXKENOCYNIMHUCTbIE U TIHHUCTBIE TIOYBBI, a TAKXE JIEPHOBbIE MOYBBI
MaTEepUKOBBIX JIYTOB M aUTlOBUATbHbie. OHU IMMPOKO PacrpoCTpaHEHb! B
LEHTPaJIbHOI ¥ BOCTOYHOMN YacTsix obymactu, a Takoke Ha rore Kypuickoit
HU3MEHHOCTH U 3aHUMAIOT OKOJIo 35% TeppUTOpUM.

HeGonbiuas rpynma rnoys, okono 6%, xapakrepusyeTcsi HU3KUM 3arna-
COM NOABUXXHOrO MapraHLlia ¥ o6pa3yeT NneloreOXMMUYECKY10 MPOBUHLMIO,
JIEXaUIyio B 30HE OCYILIaeMBIX TOPOAHBIX ¥ AJUTIOBUATBHBIX TO4YB. OHM pac-
MpOCTpaHeHbl B IMoiiMax pek, Mo OeperaMm 3aJMBOB M B CEBEPHOI 4acTH
Kypuickoit HU3MEHHOCTH.

TMoYBHI CO CPeAHUM KOJIMYECTBOM Maprauiia 3aHuMaiot Mexee 18% Tep-
putopuu. B nanHyo rpyrnny BOILTH A€PHOBO-TOA30IUCTLIE TTOYBBI JIETKOTO
TpaHyJIOMETPUYECKOTO COCTaBa, a TAaKXe JNEPHOBbIE U aJUTIOBUANIbHBIE. OHU
CPaBHUTENIbHO HEOONBLITUMU YyYaCTKaMU pacripefiefieHbl 10 TeppUTOPUHU
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00JIaCTH cpeay APYTrUX NMoYB. 3HAYUTENIbHBII MAaCCUB MOYB NPEUMYLIECTBEHHO
AJUTIOBUAJILHOTO THIA PaclpocTpaHeH B 10XHOW uyactd Kypilckoi Hus-
MEHHOCTH.

Haubonbiliee pacnpocTpaHeHue (cBblie 65% TeppUTOpPUU) UMEIOT
TTOYBbI, OTHOCSILLIMECS K TMPOBUHLUHU C JOCTATOYHO BBHICOKUM 3aracom Map-
raHua. [lanHasi MpoBMHIIMS TIpeJCTaBjieHa AEPHOBO-ITO/I30JIUCTBIMU Cpell-
He- U TXEJOCYNTMHUCTBIMU TIOYBaMHU.

IMo 3anacam noaBuXHbIX GopM KobaisTa U LIMHKA HA TEPPUTOPUH 00-
JIaCTU BBIZEJIEHBI JB€ MPOBUHIMU. [leoreoXxuMnUyecKylo NMpOBUHILMUIO C
HHU3KUM 3amacoM KobajibTa o0pa3yloT IepHOBO-TMOA30MHCThIE MEcYaHble,
cyrnecyaHble M JIEFKOCYTJIMHUCTBIE MOYBbI, a TakKe JEpHOBbIE, aANNIOBH-
anbHbIe U ocyliaeMbie TopdsiHble. Ha 1omo 3Toit rpynnsl MOYB [MPUXOAUT-
cst 6onee 60% Tepputopuu. K rpynrme co cpeqHUM 3arnacoM KobanbTa OTHe-
CeHbl JINIIIb IEPHOBO-TTO30JIUCThIE MOYBBI CPEAHETO U TAXEJIOro rpaHysio-
METPUYECKOTO COCTaBa.

Haubonvbiiee pacrpocTpaHeHHe Ha TePPUTOPUM 0DNAaCTU UMEET Mpo-
BUHLUS, XapaKTEpU3YIOLLAasiCsi HU3KUM 3ariacoM 1IMHKa — Oonee 74% tep-
putopumn obnactu. KpaiiHe GeHBI 3TUM 3JIEMEHTOM JIEPHOBO-TTOA30JIUC-
Thi€, OCyllIaeMble TopdsiHbie ¥ NMOMEHHBIE oYBbl. CpaBHUTENBHO HEOONb-
1asi rpynna JepHOBbIX W aJTIOBUAJIBHLIX ITOYB OTHECEHA K MPOBUHLIUUA CO
CPEOHUM 3aIlacoM 3JIEMEHTA.

B npexenax OMoOreoXMMHU4eCKUX TMPOBUHLMUI Tepputopuu KanuHuHTr-
pajackoii o0acTH BO3MOXHO BBIAEUTH TPU NMPUPOJHBIE 30HBI — CEBEp-
HYI0, BOCTOYHYIO M 3aMajiHyl0, pa3jinyalolliecss MeXIy coOoi KOMIUIEK-
coM (u3uKo-reorpapudecKiUx YCIOBHIA, U Mpex/e Bcero MoYBEHHLIM TO-
KPOBOM, XapaKTepU3YIOLIMMCS pa3JIMYHbIM 3amacoM U COYETAaHWEM MakK-
po- U MUKpO3JieMeHTOB. bosiee ApoOHbIe moapasfenieHusi BO3MOXHO Mpo-
BECTH Ha YPOBHE IMOYBEHHBIX PA3HOBUIHOCTEI C YUETOM HE TOJILKO IpaHy-
JIOMETPUYECKOTO COCTaBa, HO M TyMyca, KUCJIOTHOCTU U JIPYTUX arpoxu-
MHYECKMX CBOMCTB MOYB.

8. MuKpo3JieMeHTbI H YPOxKaii

8.1. Biusanne MHKpOYIOOpenMii Ha ypoxai
Ce/IbCKOX03ANHCTBEHHBIX KYJIbTYP

3HaYUTENLHbIM JHOCTUXEHUEM OTEUECTBEHHON M 3apyOexHOoil HayKu
ABNSETCS MCIMOJb30BAaHUE MUKDPOIJEMEHTOB Ui TOBBILIEHHUS YypoXaii-
HOCTH CeJIbCKOXO39CTBEHHBIX KYIbTYp. B mocnenHue roabl MHTEpeC K
MUKDPO3JIEMEHTaM BO3POC B CBfI3W C YMIyOJIEHHBIM W3yYeHUEM BOIPO-
COB NMUTaHUs PACTEHMI, MO3BOJIUBILIUM BCKPBITh BaxHylo ¢pusnonoru-
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YECKYIO POJib MHOTMX XUMMUYECKUX 3JIEMEHTOB. POCT Ipou3BoICTBa BBICO-
KOKOHLEHTPUPOBAHHBIX YIOOpPEHU, UCIONb30BaHUE JIYYIIMX COPTOB M
BHECEHUE MUWHEPAJIbHBIX YIOOpeHUH B IMOBBIIEHHBIX 103aX YCHJIMBAET
neULIMT MUKPO3JIEeMEHTOB B rouyBax. [TOBBIIIEHHE YPOXAWHOCTH KYJb-
TYp Ha ()oHE BBHICOKOTO YPOBHS XUMU3AIUU CEJILCKOXO3SIHCTBEHHOrO Mpo-
U3BOZICTBa CMOCOOCTBYET YCUJIEHHIO BBIHOCA XMMMUYECKHX 3JIEMEHTOB pa-
CTEHUSMU U OOEIHEHWIO MOYB KaK MaKpo-, TaK U MHKpO3JEeMEHTaMU.
3TO TaKXe MUKTYeT HEOOXOAMMOCTb MOBCEMECTHOro IIMPOKOro NMpUMe-
HEHUSI MUKPOYIOOpEHU B CEJTbCKOM XO3SICTBE.

UccnenoBaHus Mo GHOreOXMMHUU U arpOXMMHU MUKPO3JIEMEHTOB PO~
BOISITCSI BO MHOTUX cTpaHax mupa: WUumuu, LlIBeunuu, Aurmuu, @pan-
uuu, Kanane, 'epmanuu, Ilonbumie, bonrapuu, Yexocnosakun u ap. B
OGonpiuX KonudecTBax MHUKpoynobpeuus npumensiiorcss B CILIA, T'epMma-
HUU, ABCTPUM U JIPYTUX CTpaHax.

B obiBuieM CosetckoMm Colo3e MUKpOYToOpeHMsi, TIaBHBIM 0oGpa3oM,
MellHble, LIMHKOBBIE, OOpHBIE, MapraHieBble ¥ MOJUOAEHOBLIE, MPUME-
HSUTHCh Ha TUIONIaAM B HECKOJIbKO MWUIMOHOB rekrapoB. MHCTUTyTOM
HUYHUOD (TloratyeBa 0. A., 1975) ycraHOBNeHO, YTO OOLIasi MOTpeO-
HOCTb CETbCKOXO3SICTBEHHBIX PACTEHU CTpaHbl B MUKPOYIOOpEHHSAX CO-
CTaBJisieT CBbIlle 4 THIC. T ACCTBYIOLIETO BELIECTBA B pacyeTe Ha JIEMEHT.
TIpu 9TOM HeoOCTaTOK B MOJUOJIEHOBHIX YAOOPEHUSIX TMPOSBISETCS Ha
mnouiany B 10 MiH. ra, 6opHbIX — 4 MJTH. ra, MeaHbix — 0,6 MutH. ra. [pen-
CTaBJISIETCS, YTO M3-3a OTCYTCTBUS NAHHBIX IO COAEPXAHUIO MUKpPO3Jie-
MEHTOB B [10YBaX MHOTHX PETMOHOB CTPaHbl 3TH WGP ABJISIOTCA 3aHHU-
XEHHBIMMU.

B nuteparype MMeeTcsi MHOTO CBEIEHMA O IMOJOXWUTEIbHOM BIUSIHUU
MMKpPOYIOOpEHUIT Ha YpOXaifHOCTh M KayeCTBO CEIbCKOXO3SICTBEHHBIX
KynbTyp. YKasbiBaeTcs, 4To 3 ¢HeKTUBHOCTh MUKPOYH0OpeHUit Haubornee
MOJIHO TIPOSIBJISIETCSI HA (pOHE BBICOKUX J03 MUHEPATBHBIX YIOOpEeHMIA MpU
YCJIOBUU COOMIONEHUS BCeX TpeOOBaHUIT arpOTEXHUKY BO3AEBbIBAHUS Kylb-
Typ.
B paborax AHcrioka I1. U. (1974, 1975) nokazaHo, 4To G0pHbIe yA0Ope-
HHS NIPOSIBIAIOT OoMbilyio 3¢pheKTHBHOCTh Ha JEPHOBO-TOA30JUCTBIX U3-
BECTKOBaHHBIX rnousax. Jmutpuena O. M. (1971), Jlamukesuu I'. K. (1974),
Kanmbixos I'. C. u ap. (1977), Aucnok IT. H. (1978), l'onosuna JI. I1. u gp.
(1982, 1984) HaGmomanu BbICOKYIO 3(dEKTHBHOCTh OOpa Ha aTIOBHANb-
HBIX, JIYTOBBIX ¥ TOPGSIHBIX MoYBax. OTMevaeTcsi, YTO OT NMPUMeHEHUs 6op-
HbIX YAOOpEeHU# Ha pa3HbBIX TUIAX MOYB MoJydyeHa NMpubaBKa ypoxas Kap-
Toenss Ha 5—14%, 3eneHoit Macchl KyKypy3bl W 3epHa MILEHWIH — Ha
6,4—8,2%, xopMoBbIX 6060B — 8,5—18,1%, KopMOBO#i cBeKIIbl — Ha 12%,
6enokoyaHHOM KarrycThl — Ha 5%. Jipyrue aBtopst (Lletununa J1. JI., Aib-
wesckuit H. T., 1970; Imutpuesa O. M., 1971; Jlamukesny I'. U., 1974;
KopmuwmubiH B.®., 1975) oTMe4aloT BBICOKYIO OT3bIBUMBOCTD JIIOLIEPHBI,
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rOpPOXOBO-OBCSIHOM CMECH, CaxapHOif CBEKJIbI, ropoxa, SYMeHsi, MHOTO-
JIETHUX TpaB, 000OBBIX KYyJIbTyp, MOPDKOBH M cajlaTa Ha BHeceHUe OOpHBIX
ynoOpeHuit.

MenHsle ynobpeHusi apdekTMBHBI Ha TOpPSAHO-600THBIX MoYBax. Bosb-
1as 3acyiyra B UX U3ydeHuH npuHamiexut Jlamkesuuy I'. U. (1974); AHc-
nioky I1. U. (1975); MNotatyesoit 0. A. u ap. (1975); lonosusoit JI. 1. (1982)
U Ip. DTUMHU aBTOPaMM YCTaHOBJIEHO, YTO BHECEHHWE MEIHBIX YIOOpeHMit
MOBBIILIAET YPOXAWHOCTb 3epHa SIPOBOI MIIEHWUBL Ha 6—14, 3epHa suMe-
Ha — Ha 7,6—14,6 1/ra, 3ejeHoOi Macchl KyKypy3bl — Ha 14,1—25,3%,
kaptodens — Ha 20%, MopkoBu — Ha 14—20%, KOPMOBOI CBEKJIBI — Ha
17%, a Takke OKa3bIBa€T BHICOKOE TMOJIOXMUTENbHOE IECTBHE Ha OBOLIl-
Hble KYJbTYpbl U MHOTOJIETHWE TPaBbl.

AHxcriokom [1. HU. (1975) nokasaHo, 4To 3(HEKTUBHOCTb BHECEHHUS
MEAHBIX YI0OpeHUi TECHO CBsi3aHa CO CBOMCTBaMM TOP(hSAHO-00MOTHBIX
MOoYB, M TPEXJAE BCETO C peakuueid cpelbl, onpeaensiouleil MOABUX-
HOCTh W JIOCTYITHOCTb MMKpO3JieMeHTa pacteHusiM. Karansimo M. B.
(1970) k BaxHeHIINM (dakTOopaM, orpeaensiouM 3PpHEeKTUBHOCTb Me-
HBIX y10oOpeHUif, OTHOCUT ColiepXaHUe MOABUXHONW (PopMbl MUKpO3JE-
MEHTa B MOYBaX M OMOJIOrMYECKHE OCOOEHHOCTH BO3JIENBIBAEMBIX KYyTb-
Typ.

Kak nmokasanu ucciieIoBaHWSI IPYTrMX aBTOPOB, MPUMEHEHWE MeIHbBIX
ynoOpeHnit BHICOKO3(D(HEKTUBHO HE TOJNILKO Ha TOPMSIHO-OONOTHBIX MO-
ypax. Becombie MpUOaBKU ypoxasi MIIEHWLIBI, TOpoxa, KyKypy3bl, Kap-
Todens MmonyyeHsl B onmbitax AMupaxansiHa X. A. u ap. (1972), Makeesa
O. B. (1973) Ha pa3HbIX BUAaX NYroseix noys. Beicokas addekTMBHOCTD
BHECEHMsI MEIHBIX yIoOpeHMi (Ha pa3HBIX TUNaX MOYB MO pa3NU4yHbIE
CeJIbCKOXO3SICTBEHHBIE KYABTYPHI) MOKa3aHa B paGortax baxHosa B. K.
(1971), IlleBuyyka B. E. (1971), eTtepOyprckoro A. B. (1972).

IMepBbie OMBITHI C MapraHueBHIMU YI0OpeHUsiMH B Poccuu ObUIM Mpo-
eaeHbl [eapoiieM K. K. B 1904—1912 rr. UM ycTaHOBIEHO, YTO BHECEHUE
MapraHlla IMOBBIIIAJO YpOXail ropoxa M KieBepa, NMpUYeM HauIydylIni
atdbdexr HabMOAaNCA HAa U3BECTKOBAHHBIX MMOYBAX.

MapraHiieBbie ynoopeHust Hanbosnee 3¢hdeKTHBHBI MO CaXapHYIO CBEK-
Ny, MIIEHUILY, KapTodenb, OBOUIHbIE Y APYTHE KyIbTYphI, IJIaBHbIM 00pa-
30M, Ha MoYBaxX C HEWTpPaJbHONM M ClaboLIEIOYHON peaklyeii, Ha Kapbo-
HATHBIX YepHO3eMaX, KalUTaHOBBIX MOYBAX, CEPO3eMaxX M M3BECTKOBAHHBIX
JIEPHOBO-TIOA30JTUCTRIX MTOYBAX C HU3KUM COAEPXaHMEM TTOIBUXHOIO Map-
raHia.

B onbiTax, NpOBECHHBIX HAa pa3HbIX THIAX MMOYB, MPU BHECEHUU Map-
raHUeBbIX YIOOpeHWI HabMoaaloCch YBETHUEHUE ypoXxasi 3€pHa gUMEHs
U gpoBoil mimeHULBl Ha 2,9—19,3%, 3eneHoit Macchl KyKypy3bl — Ha
3,3—20,5% (MBuenko A. C., 1971; Bnaciok I1. A., 1975; Aucnok I1. U.,
1978).
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MHoroyucneHHble UCCIEAOBAHUSI OTEYECTBEHHBIMM M 3apyOeXHBIMHU
YYEHBIMU NPOBEACHBI MO YCTAHOBJIIEHUIO BJIMSHUS MOJIMOIEHOBBIX yIOOpe-
HWIA Ha POCT U pa3BUTHE CEILCKOXO3IMCTBEHHBIX Ky/IbTYp. B paboTax Heko-
Topbix Uccnenosateneit ([eitse A. B., 1972; UlxonbHuk M. 5., 1974; Ile-
TepOyprckuit A. B., 1981) nokasaHa UCKIOYNTEIbHO BbicoKasi apdexTuB-
HOCTbh MonubaeHa rox 6000BBIE KyIbTYphl, OCOGEHHO Ha KMUCIBIX JEPHO-
BO-TTO/I30JIUCTBIX ITOYBaX.

Mo naHHBIM MHOTOYMCNEHHBIX OIMBITOB, MPOBEIEHHBIX Pa3HBIMU aBTO-
pamMy, MOJMOAECHOBbIE YIOOPEHUS MOBLILIANY YPOXaii 3epHa ropoxa, Kop-
MOBbIX 06000B 1 acomu Ha 8—47%. CpenHsisi pudaBKa ypoxasi CeHa Jilo-
LEPHBI OT BHECEHWS MOJIMOJIEHOBBIX ya00peHMit cocTasnsUia 12—21 11/ra,
Kiesepa — 6—7 1i/ra (Ieitse 4. B., 1972).

B MHoronerHux onbitax CkBopiioa B. ®., Co6aukuHoit JI. H. v ap. (1982)
Ha KUCOW AepHOBO-MOA30JIUCTON CYNIMHUCTOM MoYBe BHECEHUE UX TO-
BbILIAJIO YpoXaii BUKO-OBCSIHOU cMecH Ha 2,4 11/ra, a ypoxait 3eJeHoi
Macchl 6060B B LI€JIOM 3a TPU roja MOBBINAICSA B cpenHeM Ha 30,7—
39,3 u/ra, ropoxa — Ha 18—22 1/ra, cena kiesepa — Ha 7,2—2,9 u/ra.
Bonee cnabeiM ObLIO IeiicTBUE MONMOAEHOBLIX YAIOOpPEHU Ha 03UMYIO
MIUEHUIY U KapTodenb.

OpnHako He TONBKO 6000BBIE KYJNBTYPHI XOPOIIO OT3bIBAIOTCSI Ha BHECe-
Hue MonubaeHa. INo onbiTHBEIM KaHHBIM Ajtzyniuet J1. I1. w ap. (1969), npu-
MEHEHUE MOJIMONEHOBBIX YI0OpEHUIT CITOCOOCTBOBAIO MOBBIIIEHHUIO YPO-
Xasi rpeurxu Ha 18—25%, kopMoBoOii cBEKJIBI — Ha 27%, 3¢PHOBBIX KYJTb-
Typ — Ha 6—73%, KyKypy3el Ha cunoc — 5—30%, suMensi — Ha 10—
40%.

Bricokas 3¢pdexkTUBHOCTS BHECEHHSI MOJTMOIEHA TTOJI pa3/IMYHBIE CEJTb-
CKOXO3SI/ICTBEHHbIE KYIBTYPbl Ha Pa3HbIX THIaxX MOYB OTMEuYeHa B paboTax
TonkoHoxenko E. b. (1969); Xyposckoii B. 1. (1972); Hentob6oBoii I'. JI.,
CraposoiitoBoii B. I1. (1980); Bnacioka I1. A. u ap. (1973).

KobanbToBbie yIoOpeHUs] M UX BIUSTHUE Ha YpoXai CeJTbCKOXO3SIHCTBEH -
HBIX KY/IbTYp B HacCTOSIIIEE BpeMsi HAXOISATCH B CTAAMU WHTEHCUBHOIO U3y-
YeHUs U ellle He HAlJIM UIMpOKoro npuMmeHeHus. MMelomuecs B nutepary-
pe naHHble No 3P GhEKTHBHOCTH TaHHBIX YAOOPEeHWIA HEMHOTOYMCIEHHDBI U
BecbMa npotvBopeunBbl. HekoTopbie aBTopsl (MunuHa E. U., 1973; Manb-
rMH M. A., 1974, 1977) oTMe4aloT OTCYTCTBUE TOJOXUTENBHOTO ACUCTBUS
KOOaNbTOBBIX YAOOpeHUit Ha ypoxail 3¢epHOBBIX KYIbTYp, KJi€Bepa U MHO-
TOJIETHUX TpPaB.

Jpyrue uccnemoBaTey yKa3bIBalOT Ha BHICOKOE MOJIOXUTENbHOE Heii-
CTBUE KOOATLTOBBIX MUKPOYAOOpPEHMIT Ha ypoxail CellbCKOXO3sIiCTBEHHBIX
KyNbTYp Ha pa3HbIX TUMax noys. 1o nanusiM Fonosunoit JI. T1. (1982), na
JEePHOBO-TMOJI30JIUCTBIX CYNECYaHBIX U TOPMSAHBIX MOYBAX BHECEHUE MHUK-
po3JieMeHTa NMOBHIIIANIO ypoXai caxapHoii ceexibl Ha 10—28%, kaprode-
ns — Ha 12-26%, ropoxa ¥ KopMOBbIX 6060B — Ha 15—20%, MopKOBU —
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Ha 8—9%, 3eneHoi MacCchl U KyKypy3bl — 7,6—10%, MHOTOJIETHUX TpaB —
Ha 8—19%. Boicokyio 3¢eKTUBHOCTD KOGaibTa 10 pa3iMYHbIE CENbCKO-
XO3SCTBEHHbIE KYJbTYPhl OTMEYAlOT TaKXe M HEKOTOpbIe IpyTHe YYeHble
(IMeiise 4. B., 1971).

CpaBHUTENBHO HEGONBIIOE KOJIUYECTBO PabOT OTEYECTBEHHBIX U 3apy-
OEXHBIX YYEHBIX IMOCBAIIEHO U3YYEHHWIO NEHCTBUS LIMHKOBBIX YmoOpeHwuii
Ha ypoXail CeJIbCKOXO3SMCTBEHHBIX KYJILTYp Ha pa3HbIX TUMax riouys. Hexko-
TOPHIMU HCCIIEIOBATENSIMU TOKa3aHO, YTO BHECEHUE HWHKA CIOCOOCTBO-
BaJIO TMOBHLIIEHHUIO YpoXas 3epHa sSiYMEHsS UM TeHUlb Ha 6,3—20,9%, 3e-
JIEHOW MacChl KyKypy3nl — Ha 6—14%, caxapHoii cBekJibl — Ha 9—14%,
TpaBocMeceit — Ha 29% (MUBuenko A. C., 1971).

Hexotopeie aBTOopn (AHcnok I1. U., 1975; Onennennep U. B., 1979)
OCOOEHHOCTH AEHCTBUS LIMHKA HA YPOXail CEILCKOXO3SICTBEHHBIX KYJlb-
Typ CBSI3bIBAIOT C peakuueil MoYBEHHON cpelibl U 00ECIIEYEHHOCThIO MOYB
MOIBHUXHBIM LIMHKOM. [Ipn 3TOM yka3sbiBaeTcs, YTo 3¢ EKTUBHOCTb LIMH-
KOBBIX YIOOpeHHif 3HAYUTENILHO MOBBIIIAETCS Ha IMOYBaX CJIAOOKHCIBIX U
OJIM3KUX K HEUTpaNbHBIM U, KaK MPaBUJIO, ¢ HU3KUM COAEpXaHUEM TOMI-
BHIXKHOTO ILIMHKA.

HecMorpst Ha 3HaYUTENbHYIO 3¢ (HEKTUBHOCTb BHECEHUST MUKPOYI00-
peHU MOA CebCKOXO3SHCTBEHHbBIE KYJbTYpBl, OHM €llle HeXOCTaTOY-
HO IIUPOKO NMPUMEHSIOTCS B CEJILCKOXO3SIICTBEHHOM NMPOU3BOICTBE.

B peleHun npo6ieMbl palMOHAJIBHOTO TTPUMEHEHUST MUKpPOYA0oOpe-
HUI B NMPAaKTHKE CEIbCKOXO3SCTBEHHOrO MPOU3BOACTBAa BaXHBIM SIBJISI-
eTcsl MPaBUJILHEBIH BHIOOP ONTUMATBHBIX 03 U CIIOCOOOB BHECEHUsT Yn00-
peHuii. Psig aBTopoB OTMEYAIOT TPAAULIMOHHBIN CIOCO0 MPUMEHEHUS] MUK~
poynoOpeHuii — HernocpeaCTBEeHHOEe BHECEHWE MX B ITOYBY.

He meHee 3(pdeKTMBHBIM CrTIOCOOOM BHECEHUSI MUKPOYAOOpeHUt sIB-
JISieTCsA TIpeArioceBHast .00paboTka CeMsiH, MPOBOAMMAs, KaK IpPaBuIIo,
COBMECTHO ¢ mnpoTpasiuBaHueM. IIpu 3ToM criocobe pacxonyeTcsi 3HaYU-
TeNbHO MEHbIIIE MUKPOYAOOPEHUIA, YTO MO3BOJISIET TPUMEHSTD UX Ha 0OJTb-
UIMX TUTOINAMAX, a MPOCTOTa U OOLIEOCTYTHOCTh TEXHOJIOIMH JIe/laeT BO3-
MOXHBIM UCITOJIb30BaTh €ro BO BCEX XO3SHCTBaXx.

Pe3ynbTaTHBHOCTh JaHHOTO Crloco0a MpUMEeHEHUsT MUKPOYIoOpeHMt
u3yuyeHa MHoruMu uccienopartensiMu (CaBuenko JI. T1., 1970; UBueHko
A. C., 1971; Ozonuus I'. I'., Jlanuus JI. I1., 1971; INetepOyprckuit A. B. u
ap., 1972; Tumenko U. B., 1974; Xapokos I'. /1., [Toneraesa JI. K., 1975;
Aucriok I1. K., 1978; u np.). Tak, Ha 1epHOBO-TTOA30JUCTHIX MOYBaX 00-
paboTka CeMsiH CEpHOKHMCJILIM MapraHieM ToBbIlIada ypoxail 3epHo-
BbIX Ha 12—28%, a 3e/leHOi MacChl KyKypy3bl — Ha 6—9,5%. Monu6-
JIEHOBOKUC/IBI aMMOHUI CrTOoCOOCTBOBaJI TMOBBIIIEHHUIO YpoXas Kiie-
Bepa ¥ JollepHbl Ha 14—20%, ssumenss — Ha 6—7%, a CEpPHOKMCIIbIi
LIMHK — ypoxas SYMEHs M MileHUI s — Ha 12—14%, KyKypy3sl — Ha
9—18%.
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Hexkotopeie aBropsl (CkBopuoB B. [1., llupuuna M. @., 1971;
I'punkesuu H. WU. u ap., 1973; lonuapos I1. JI., 1976; Xpucros T.,
1978) cuuTaloT, 4TO MHUKPOYIOOpEHUSI MOXHO BHOCUTb B BMJE MOA-
KOPMKM — OTIPLICKMBaHUs pAacTeHUN B MEpUOJd BereTalMM pacTBOpa-
MM cojieifi MUKpPOIJIEMEHTOB. YKa3bIBaeTCsl, UTO OMNMPLICKUBAHWE pac-
TeHUil KyKypy3bl 0,01%-HbIM pacTBOpOM CEPHOKMCJIOro LIMHKa JiaBa-
Jio npubaBKy ypoXas 3eJieHO# Maccel KyKypy3bl Ha 16%. OnHako Apy-
rue uccnenoBarenu (Kykpew H. I1., 1971; Buryrosa A. ., 1973)
OTMeYaloT, YTO TIPU AAHHOM [pHeMe TPUMEHEHHUS MHUKpOYyaoOpeHui
npubaBKa ypoxasi CelbCKOXO3SMCTBEHHBIX KYJIBTYpP HUXE MO CpaBHe-
HUIO C BHECEHUEM MUKPOIIEMEHTOB B NMOYBY WM MPEANOCEBHOI 00-
paboTKoO#i CceMsH.

B nmepuoa ¢ 1968 no 1982 r. Hamu u3syuanach 3PPeKTUBHOCTD pas-
JIMYHBIX JI03 M CIOCOOOB BHECEHWS] MMWKPOYAOOpEHHUiIl mMox Benayliue
CENBbCKOXO3SMCTBEHHBIE KYJIbTYphl Ha OCHOBHBIX THMIaX IMOYB 0OJIaCTH.
WUccnenoBaHus NMpoBOAMIIUCH C YYETOM CBOMCTB IOYB, 3amacoB B HUX
MHUKPOIEMEHTOB, OUONOrMYECKUX ‘OCODEHHOCTEIl KYJbTYp M HMX OT-
3bIBUUBOCTH Ha BHOCHUMBIE 3JIEMEHTBI, YTO MO3BOJIMJIO TMOATBEPIAUTD
MPOTHO3bI HYXIAEMOCTH MTOYB B MUKPO3JIEMEHTAX, CIe/IAHHBIE MO JaHHBIM
XUMHYECKUX aHaNu30B, YCTAHOBUTb ONTUMAJbHBIE H03bl U CIOCOOBI
BHECEHUS] MUKPOYHOOpeHHit M pa3paboTaTh Hay4HO ODOCHOBAHHYIO CUCTEMY
UX TIPUMEHEHUS.

[Mpu HenocpeacTBeHHOM BHECEHUHU B MOYBY MUKPOYAOOpeHUs1 OpaiuCh
B cneayomux popMax u mo3ax (Kr/ra aneMmeHTa): b6opHble (bopHasi KUCIoTa
— 0,5, 1 u 2; mMenuste (cynbbar meau) — 2, 5 u 8; MapraHieBbie
(cynbdar MapraHua) — 3, 6 u 12; kobanbToBBIEe (CYyNbdhaT KoOanbTa)
— 0,3, 0,6 u 1,2; MmonubaeHoOBLIE (MONUOAEHOBOKUCTBI aMMOHMIT) —
0,3, 0,6 u 1,2; uuHkoBsie (cynbdar uMHka) — 2, 4 u 8.

Kpome 31oro criocoba — BHeCEHHsI MUKPOYZIOOpEHHH B MOYBY, U3y4aioch
JIeficTBUE TNPEMTOCEBHOrO CMayWBaHUA CEMSH U OINPBICKUBAHUS pac-
TeHUil B MMepUOd BeTeTallMM pacTBOpaMu cojieit MUKpo3seMeHToB. Jlist
NpeanoCeBHOr0 CMauMBaHUs CEMSIH MPUMEHSUIUCh CJIEAYyIOIINE KOH-
LIEHTpallMi pacTBOPOB B pacyeTe Ha aneMeHT: Oopa — 0,02%, menn —
0,01%, mapranua — 0,06%, monubnena — 0,3%, kobansra — 0,2% u
uuHka — 0,05%. Pacxon Boan! Ajisi 00pabOTKH KPYIMHBIX CEMSIH (3epHO-
Bble XxJe6a, KyKypy3a, OIHOJeTHUEe OOOOBble KYNbTYpHI) COCTaBIsAN 2
1 Ha | U ceMsiH, MEJNKHX ceMsiH (MHOrojieTHWe TpaBbl) — 12 51, Kop-
HemnaoaoB ¢ HopMoii BeiceBa 0,04-0,4 u/ra — 7 5.

OnpbiCKMBaHUE pacTeHUIl MPOBOAWIM B (ha3bl WHTEHCUBHOTO poOC-
Ta, HO He MeHee ueM 3a 8—10 nHeit Ao Havana usereHus. KoHueHTpa-
UMA pacTBOPOB COJIEl MUKDOJJIEMEHTOB — B NBa pa3a MEHbBIIE, YEM
JUISl TIPENOCEBHOTO CMauyuBaHUsi ceMsiH. Pacxon Bonbl Gpanu M3 pacue-
ta 300 n/ra.
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[MoneBble OMBITHI MPOBOAUIUCH B 4-KpaTHO! TMOBTOPHOCTH C CO-
6nloneHnEM OOIUENMPUHSATHIX IS 00JaCTH M TaHHBIX KYJbTYp arporex-
HUYECKUX Mpasuj. B omnbiTax HCHONb30BAINCH PAiOHUPOBAHHBIE COp-
Ta: d4YMeHb — Maiia, kykypy3a — CTepjauHr, KopMoBble 000bI —
Xepu-®pesi, TuModeeBka syroBas — Maiickasi, kopMoBasi cBeKjia —
DxkeHpopdckas xentasg. PazMep yuyeTHBIX JESHOK OB CHEAYIOLUIUM:
s’UMEHb U TUModeeBKa — 50 M2, KyKypy3a, KOpMOBble 600bl M CBEK-
na — 100 M2 JlocToBepHOCTb MOJIYUEHHBIX NMPUOaBOK ypoxas Obuia
OllEeHEHa C MCMOJIb30BAHUEM METONOB MaTeMaTHYECKON CTaTUCTHKH
(Jocmexos B. A., 1972).

Jns BuIsiBNEeHUs NefCTBUS MUKPOYIOOpeHM#t Ha ypoxail U KadyecTBO
pPa3NINYHBIX CENILCKOXO03AMCTBEHHBIX KYNbTYP, @ TaKXe€ JUISl YCTaHOBJIE-
HUS MOPOTOBBbIX UHTEPBAJIOB 3araca MUKPOIJIEMEHTOB B ITOYBAaX C lie-
NbI0 pa3paboTKM rpagauuii 00ecreyeHHOCTH MX MUKpPO3JIEMEHTaMU B
nepuoa ¢ 1970 no 1982 r. GbITU NMPOBENEHBI ONBITH C BEAYIIUMHU CEJIbC-
KOXO3SIHCTBEHHBIMU KYJbTypaMu (SUMEHEM, KOPMOBbBIMU 0o0DamMu, Ky-
Kypy30ii, TUMo(deeBKOi# NyroBoit, KopMoBoii cBeksoi) na 11 mousax,
pa3sNUyaloUIMXCA MO THITY U 3aracaM MUKPOIJNEMEHTOB. ArpoxuMudec-
Kasl XapaKTepUCTHKA W 3amac MUKPO3JIIEMEHTOB B IMOYBaX OMBITHBIX yya-
CTKOB NMpUBENEHb B Tabnuue 72.

CyliecTBeHHOE BIUSIHUE Ha YpOoBeHb 3(HEKTUBHOrO ACHCTBUS MUK-
pO3NIEMEHTOB OKa3bIBaeT CIIocod BHeCEHMs] MUKpoynobpeHuii. Kak npa-
BWJIO, Haubosiee BBICOKME NPUOABKU 3€pHaA SIUMEHS MNOJNyYEHBI TPU
BHECEHUU MUKPOYAOOpeHUH B MOYBY M TMPEANOCEBHOM CMayWBaHUU
CeMsiH pacTBOpaMU coJieii MUKpoaneMeHTOB. MeHbluunit 3¢ddexT mo-
JlyYeH OT HEKOPHEBOro ONMPBICKUBAHUS pacTeHUN B MNMEPUOX UX Bere-
TallUM pacTBopaMu MuKpoynoOpenuii. [lpubaBku ypoxas 3epHa sg4-
MEHS$, MOJyYeHHbIE NMPU BHECEHUM MO 3TY KYIbTYpy OOpHBIX, Map-
TaHUEBBIX U MOJMOIEHOBBIX MUKPOYNOOpPEHMil, OKa3aJIMCb HEXOCTO-
BEPHBIMH.

B Tabnuue 73 npencraBieHbl 00001eHHBIE JaHHBIE MO 3¢ GHEKTUB-
HOCTU MEIHBIX, LIMHKOBBIX M KOOAIbTOBBIX MMKPOYAOOpPEHU moj s4-
MEHb Ha MOYBaX C Pa3HOW 00eCMeYEeHHOCThI0O MUKPO3JIEMEHTAMMU.

Ha mouyBax ¢ HU3KMUM 3amacoM Mmeau (MeHbille 7 Kr/ra) nay4yuiue
pe3ynbTaThl IaeT BHECEHWE B MO4YBY 4—8 Kr/ra MeIHBIX yIOOpeHMit
B IMepecyeTe Ha I3NEMEHT, Ha IMOYBaX CpeaHeoOecreyeHHBIX (C 3a-
nacoM mMenu 7—12 xr/ra) — 2 kr/ra. BHeceHue MeIHBIX YHoGpeHMii
B MOYBY NO3BOJISET MOBBICUTh YpOXail 3epHa siYMEHSI B CPEJAHEM Ha
6,4—12%.

OnTuManbHasi HOpMa BHECEHHSl LIMHKOBBIX YIOOpEHUIl Ha MoYBax C
HU3KOH 00ecrne4eHHOCThI0 LIMHKOM (MeHblle 2 Kr/ra) — 8 kr/ra, a Ha
cpenHeobecreYeHHbIX (C 3amacoM 3neMeHTa 2—4 kr/ra) — 2 kr/ra. [pu
3TOM ypoXai siluMeHsI mnoBblliaeTcd Ha 8,8—15,6%.
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Tabauya 72

ArpoxuMuyecKkas XapakTepHCTHKA M 3aMaC MHKPOIJIEMEHTOB
B N0YBAX ONBITHBLIX YIACTKOB

Iy- Mr/>x8/100 r Mr/100 r MMKpPO3/IEMEHTH, KI/ra
myc,| pH Vv, %
% H S P,0;| K,0 B Cu Mn | Mo | Co Zn

Ne 1. Jlepnoso-nodsonucmas cynecuanas
19] 5328 [s6]668] 86]10906]51] 96 [012]27] 122
Ne 2. Jlepnoeo-nood3onucmas cynecuanas
21]52[29]69]704] 49] 94 [o04] 35] 48 J0,13[33 ] 1.8
Mo 3. Jlepnoeo-nodsoaucmasn cynecyanas
18] 5424 [73]752]57]11,7]09] 68| 74 [0,09]038] 08
M 4. Jlepnosas eneesamasn
48] 63 )22 [22,1]909] 62] 120 [ 1,4] 74 | 164]0,14]13] 28
Ne 5. Jleproeo-nodsonucmas nezkocy2aunucmas
3,157 1,4 [123]89,8]97]138[08] 92| 121]0,11]68] 22
Me 6. Jllepnoeo-nodsoaucmasn neekocyaaunucmasn
29]53]29 [11,9]80,4 [ 11,4] 16,6 [ 03] 11,5] 198[0,09]4,2 | 38
Me 7. [lepnoeo-nod3onucmasn cpednecyznunucmas
33[57[1,5 [147]90,7 [12,7]194 [ 1,6 [ 14,4] 398 [0,17] 8,1 | 6,2
MNe 8. Jleproso-nodsoaucmas maxceaocyaaunucmas
38] 6,619 [29,6]94,1 [98]17,5 [1,9[12,8] 249[0,11[5,8 ] 4,6
Ne 9. Jlepnoeo-nodsoaucmas maxcesocyaaunucmasn
36 5425 [139]848]139[22,3 [2,1]17,0] 467]0,07]4,5] 54
Me 10. Anaosuanvrasn
63]83[78 [49,5]86,4 [109] 11,3 [1,9] 12,4 84 [0,08]3,1] 5,1
Ne 11. Ocywaeman mopgpanas
31,2] 5,5 [13,5[72,0[842] 4,5] 29,5 [ 1,0] 53 [ 45 [o,04[1,2] 0,9

Bonee cnaboe, HO CyliecTBEeHHOE BIUSTHUE Ha pacTEHUs OKa3biBaloOT
KobankToBLIE yIoOpenus. BHeceHue B MouBy 3TUX ynoOpenuit B 1o3e 0,6—
1,2 Kr/ra mMoBBILATO YPOXaii 3epHa sumeHs Ha 5%.

Ha mouBaxX ¢ QOCTaTOYHBIM 3aracoM MUKpO3JIEMEHTOB (Mean — >12
Kr/ra, UIMHKa — >4 Kr/ra ¥ KobaibsTta — >5 Kr/ra) NpuMeHsATb MUKPOYI00-
peHUs He peKoMeHayeTcsl. B psine ciyyaeB OMOHUTENILHOE BHECEHWE MUK-
poynOOpeHUii TIPUBOMUT K CHUXEHUIO ypoXasi SUMEHS.

BbdheKTUBHBIM CITOCOOOM BHECEHUSI MMKPOYHOOpEeHMi SBsieTCs Tpen-
MOCEBHOE CMauWBaHWE CEMSH pacTBOPaMU CEPHOKMCIbLIX coledl Melu,
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LIMHKa U kobanbTra. JlaHHBI MpreM MO3BOJISIET MOBBLICUTh YpOXail 3epHa
SI'YMEHsI Ha NMoYBax, OeIHBIX MHKpo3jieMeHTaMu, Ha 3,9—11,2%, a Ha cpeli-
HeobecrieyeHHbIX — Ha 3,4—7,3%.

OnpbickMBaHWe pacTeHHil B NIEPUOJ BereTallMM pacCTBOPaMHU CEPHOKMUC-
JIBIX cojieif JaHHBIX MMKpO3JieMeHTOB MeHee 3¢dekTuBHO. JlocToBEepHBIE
npubaBku ypoxast (6,7—7,5%) momydeHbl TP BHECEHWH JAHHBIM CIOCO-
60M MeIHbIX M LIMHKOBBIX yIOOpeHUil B MOYBBI C HU3KUM 3aMacoOM 3TUX
MHKPO3JIEMEHTOB.

Ha nouBax co cpeiHeit 0b6ecriedeHHOCTbIO MUKPO3JIEMEHTAMH TTOBBILLIE-
HHMe ypoXasi 3epHa TIpH OTIPbICKUBAHHM pacTeHHIt MHUKPOYIOOpEeHHSIMU He
npeBbiiaio 3,4%, HO He 0Ka3alo OTPUIATEILHOTO JEWCTBUS.

OnHo#t M3 MOJNIOXHUTENBHBIX CTOPOH JaHHOTO CITOCO0a BHECEHUS MHUK-
poynOOpeHHIT SBNSIETCST BOBMOXHOCTb €r0 MpUMEHEHHUsT B GoJiee MO3IAHUE
CpPOKHM IpU OOHApYXXeHUU HEeJOCTaTOYHOCTH AJIsl paCTeHUIf TOro WiM UHO-
ro MHKpPOJJEMEHTa.

Slamenb. [TocnegHue ombITHI MOKA3al, YTO B YCJIOBUSIX pEerMoHa MON
s;'yMeHb Haubosee 3pPeKTHBHO BHECEHUE MEIHBIX, KOOANBTOBBIX M LIMH-
KOBBIX ynoOpeHHH. DdHeKTHBHOCTh ITUX MHKPOYIOOPEHHIT onpeesiach
MPpEUMYLIeCTBEHHO YPOBHEM 3araca MHUKpPO3JIEMEHTOB B MTOYBE U B MEHb-
uiei crereH 3aBUcesla OT MOYBEHHOTO THUIIA.

HaunGonee Bbicokre npubaBKu ypoxasi MOJydeHbl OT BHECEHHS] LIMHKO-
BbIX yIOOpeHWH, UTO CBSI3aHO C KpaiiHe HU3KUM 3aracoM TIOABUXHBIX (hopMm
37eMeHTa B noyBax. JIMIIbL Ha MOYBaxX C 3alacoM LMHKa B MaXOTHOM CJIOE
Gosblile 5 Kr/ra JelcTBME MHUKPOYJIOOpEHHUsT HE MPOSBIISLIOCH.

BricokoaddeKTHBHBIM ObUTO TakKe JEHCTBHE MEIHBIX YHOOpeHMii, Oco-
GEHHO Ha OCylIaeMbIX TOP(MSIHbIX U JAEPHOBO-TIONA30JIMCTBIX CYIECYaHBIX IMO-
YBaX, XapaKTepHU3YIOLUMXCs KpaifHe HU3KOW 00eCrneYeHHOCTbIO MeIplo (OKOJIO
S xr/ra). [1pH ypoBHe 3araca MUKpO3JieMeHTa B MoYBax Gosblile 12 Kr/ra Biusi-
HUe MUKpoynoOpeHus cyiaboe, NMpubaBKM ypoxasl 3epHa HeCyllleCTBEHHbIE.

MeHee 3HauMTENbHBIM, HO CYIIECTBEHHBIM OBbLTO JieHCTBUE KOOANbTO-
BbIX MUKpoynoOpeHuii. [IpuuyeM OHO MposiBASIOCH IMOYTHM Ha BCeX THUIAX
MOYB, 32 UCKJIOYEHUEM JEePHOBO-ITONA30JUCTHIX TAXENIOCYTTUHUCTBIX C
OTHOCHUTEJIbHO BBICOKHMM 3aI1acoOM IMOJIBHXHOTO KoOanbTa.

KopmoBbie 600bl SBIISIIOTCST OHOM M3 BAXKHBIX KYJIBTYp B peTHOHe, UMeE-
IOHIEM XHBOTHOBOMYECKOE HamMpaBlIeHHe CeJbCKOXO3SICTBEHHOro MNpou3-
BOJCTBa (MSICO-MOJIOYHOE XMBOTHOBOJICTBO). JTa KyJIbTypa BBICTYTIAE€T B
KayecTBe OJHOTO M3 IJIaBHBIX UCTOUHMKOB OEJTKOBOIO KOpMa JISi KPYITHO-
ro poraroro ckora. KopmoBbie 606b1 B 6a1aHce KOPMOBBIX KYJIbTYp 3aHU-
MaloT 3HaYUTEIbHOE MECTO KaK B YUCTOM BHIE, TaK M B CMECH C pa3jiny-
HbIMH CWJIOCHBIMU KYJITYpaMH.

UccnenosanusiMu psina yueHnix (Katansivos M. B., 1965; baxHos B. K.,
1971; Teiise 5. B., 1971; Ancnok I'l. K., 1978; Fonosuna JI. I1., 1982, 1984
v JIp.) MOKa3aHa BLICOKasi pOJib MUKPOYIOOpeHHI B MOBBIILEHUH ypoXai-
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HOCTH 6060BbIX KyAbTYp. OnHaKO BIMSIHUE MHUKPOYIOOpeHUit Ha ypoxait
KOPMOBBIX 6000B B YCJIOBUSIX PErMOHA IO HEAABHEr0 BpEMEHM OCTaBaJoCh
He W3YYEHHBIM.

AHanu3 3KCHepUMEHTAIbHOTO MaTepHajia CBHIETEJLCTBYET O BbICOKOM
3(b¢eKTUBHOCTH NTPUMEHEHHS MUKPOYIOOpPEHHUI Mol KopMoBbie 6o0bl. Ee
YPOBEHBb OIIpENENsSIETCS TTPEUMYILIECTBEHHO TUIIOM TOYBBLI M 3aracoM B Hei
MHKpO3JIeMeHTOB (Tabs. 74). O61eit 3aKOHOMEPHOCTBIO SIBASIETCS HanbGolee
BbICOKOE JleiicTBUe Ha ypoxai 6000BbIX MOTMOIEHOBBIX YIOOPEHHIT Ha Bcex
U3y4yaeMbIX TUMax noys. Jlydiune pe3yabTaThl MOJMyYeHbl NMPH BHECEHHUU B
MOYBY BBICOKHX 103 ynoopeHui (1,2 kr/ra MoMbGIeHa), a TakXe OT MpeAIo-
CEBHOTO CMAYMBAHHUS CEMSIH PACTBOPOM MOJUOJEHOBOKHUCIOTO aMMOHMSI.

INMonobHasg 3aKOHOMEPHOCTb OOBSCHSETCS HEMOCTAaTOYHBLIM 3aracoM
MonubleHa B MOYBAaX U BBICOKOI OT3BIBUMBOCTBIO KOPMOBLIX 6000B Ha
BHOCHUMBIN 3/IEMEHT.

BopHble yno6peHusi B o3e 2 Kr/ra O6bui Haubonee 3pdPeKTUBHBIMA Ha
JIEpPHOBO-TTOA30JIUCTOI TOYBe, XapaKTepU3ylolleicsl KpailHe HM3KMM 3amna-
COM MHUKpo3JieMeHTa. MeHee 3HaUMTe/IbHbIE, HO CYILIECTBEHHbIE MPHOaBKH
ypoxasi 3epHa 6000BbIX MOYYEHbI TaKXKe Ha JEPHOBO-MOA30JMCTON JIErKo-
CYTJIMHHCTOM, AEpHOBON M ocyliaeMoil TopdsiHOI MoYyBaX, OTHECEHHBIX MO
3amacaM 60opa X cpeHeoDecreYeHHbIM JaHHBIM MHKpPO3JIEMEHTOM.

OpnHolt M3 XapakTepHbIX ocobGeHHOCTel siBnseTcst 6osiee 3pPeKTUBHOE
JIEUCTBHE HAa TaKUX MouYBaX OOPHBIX yHOOpEHHWH, BHOCUMBIX B MEHBIIUX
no3ax (0,5—1,0 kr/ra 6opa). DbPHEKTUBHOCTD MPeRITOCEBHOTO CMaYHBaHHUS
ceMsH 6060B pacTBOpoM OOpHOI KHUCJIOTHI Ha JaHHBIX ITOYBaX TakkKe Me-
Hee 3HaYMTeNIbHA, TI0O CPaBHEHHUIO C MOYBaMH, OEIHBIMU IO 3aracaM MHK-
po3JieMeHTa.

BnusiHue 60pHBIX MUKPOYIOOpEeHMIT Ha ypoxaii 3epHa 6060B Ha MmoYBax
¢ 3amacoM Gopa Goabiie 1,5 Kr/ra 66UI0 HecylleCTBEHHBIM.

IMonoxuresbHOE NEHCTBUE KOOAILTOBBIX YIOOpeHHI Ha ypoXaii Kop-
MOBBIX G000B MPOSIBJISIOCH HA BCEX M3yyaeMBIX MTOYBAX, 32 MCKIIOYEHHEM
JIEPHOBO-ITO/I30TUCTBIX, OTHECEHHBIX MO 3aracaM Kodajibkra K JOCTaTOUHO
obecrieyeHHbIM MHUKPO3JIEMEHTOM.

Ha nepHOBO-ITON30/TUCTON NErKOCYTTIMHUCTOM, IEPHOBO M OCylaeMoi
TopdsHO moyBax ¢ 3amacoMm kobambra ot 0,8 mo 1,4 kr/ra ontuMasbHas
1033 BHECEHMSI KOOAILTOBLIX MUKpoOyHoOpeHHit B mousy — 0,6—1,2 kr/ra
MMKPO3JIEeMEHTAa.

IpuBeneHHbie TaHHBIE TTO3BOJSIOT CHEJNIaTh HEKOTOPbIE BBIBOIBI O pa-
UHOHAILHOM TIPUMEHEHHH MHUKPOYIOOpeHHi 1ol KopMoBble 6o6bl. lox
JIAHHYIO0 KYJNBTYpY Ha BCeX THIaX INMOYB pErMOHa HeOoOXOAMMO, B TIEPBYIO
ouepellb, BHOCUTh MonuGAeHOBble ynobpeHus. Haubonee addekTuBHBIM
TIPUEMOM MPUMEHEHUS MOCeHUX SIBSETCS BHECEHHWE UX B MOYBY B J103€
1,2 kr/ra MmonubaeHa, YTO MO3BOJISIET IMOBLICUTh ypoXail 3epHa 6000B B
cpeaHeM Ha 13,9%.
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CyllUeCTBEHHBIM W IOCTaTOYHO BBICOKOI(](EKTUBHBIM CIIOCOGOM BHe-
CEHMS JIaHHBIX yIoOpeHUi mox 600bl SIBASETCS TMPEANOoCeBHOE CMauyuBa-
HHe CeMSH U OIpPbICKUBAHME paCTEHWI B TIEPHOA BETETallMH pPacTBOPOM
MOJUOGACHOBOKHMCIOrO aMMOHMSI. DTH MTPUEMBI MOTYT O0ECMEUYUTb MOBBI-
IIeHHe ypoxas 3epHa Ha 5—8%.

BopHbie ynoGpeHust B 1o3e 2 KI/ra 3JIEeMEHTa CIIOCOOCTBYIOT MOBbIlLIe-
HHUIO ypoxas 6060B B cpefiHeM Ha 12,3% Ha moyBax c 3armacoM 6opa MeHb-
we 0,7 xr/ra. Ha noysax c 3amacom aneMeHTa ot 0,7 mo 1,5 xr/ra mosy
BHOCMMoOro 60opa HeoOGXoauMo cHU3uTh Jo 0,5—1 kr/ra.

IpennoceBHoe cMauMBaHHe ceMsiH 6060B pacTBOpoM GOpHOM KHcC-
JIOTBI Ia€T BO3MOXHOCTb NMOBLICUTh YpoXaif Ha 3,5-10% B 3aBUCHMOCTH
oT obecrneyeHHOCTH MoYB 6opoM. MeHee 3 HEKTUBHBIM MOXHO CYUTATh
crmoco6 OINMPLICKUBAHWS PACTEHWH PacTBOPOM GOPHOI KHCIOTHI, O3TO-
My MpPHHATbH €ro HeOOXOAMMO KakK BCIMOMOTATeNbHBIl MpHEM BHECEHHS
MUWKpPOYHOOpeHH# MpH OOHapy>XXeHUH OOpHOM HeAOCTaTOYHOCTH y pac-
TeHUMN.

Kob6ajibToBhle yIoO6peHHs 3@deKTUBHbI HA MOYBaX C HU3KUM 3arma-
coM kobanbTa (MeHble 3 kxr/ra) B go3e 0,6—1,2 kr/ra, a Ha moyBax c
3amacoM MHKpoaneMeHTa 3—5 kr/ra — B no3e 0,3 kr/ra snemeHTa.
INpubaBka ypoxasi 3epHa KOPMOBbIX 6060B Ipu NMPUMEHEHUHN HAHHOTO
criocob6a BHECEHHUS MUKPOYIOOpeHW It MOXET COCTaBUThb B CpeiHeM 6,5—
9%. TlonoXuTenbHblE PE3yJNbTaThl HAa€T U MPeANOCeBHOE CMayMBaHHe
CEMSIH pacTBOPOM CePHOKHCJIOro KobajibTa, 0COOEHHO Ha IoYBax C
HHU3KOM 00ecrneyeHHOCThI0O MHUKpO3JieMEHTOM. BHeceHue K0GanbTOBBIX
yno6peHuil JaHHBIM CITOCO6OM obecrieYynBaeT MOBBILLIEHHE YpoXast 3epHa
6060B 10 5% un Gonee. Cnaboe HeiicTBHE Ha ypoxait 6060B oKa3niBaeT
OTNpBLICKUBAHUE pACTEHUH B MMepPHOJ BETE€TalM¥ PacTBOPOM COJHU KO-
6anbra.

BHeceHHe GOPHBIX U KOOATBTOBBIX MUKPOYIOOpEeHHI Ha MOYBaxX C Bbl-
COKMM 3amacoM MuKpo3dnieMeHTOB (B>1,5 n Co>5 Kr/ra) He pauuoHalIb-
HO, pUOaBKH ypoxasi 6060B 3leCch HU3KHE M MaOJOCTOBEPHBIE.

Kyxypy3a. B 6anaHce COYHBIX KOPMOB KYKYPY3Hblif CUIOC COCTaBJsSIET
okosio 60%.

PaGoraMM psila OTEUECTBEHHBIX M 3apyOEXHBIX YUEHBIX MOKa3aHa BbI-
coKast pojilb MMKpO3JIEMEHTOB B TIOBBIILEHUH YpoXasi 3eJIeHO MacChl Ky-
Kypy3bl. B uccnenoBanusix CopounHckoro B. B. (1975) BHeceHue mapraHiie-
BbIX yHOOpeHHWit Ha MoyBax DCTOHUHU TOBBILIANO ypoXail 3eJIeHOH Macchl
KyKypy3bl Ha 3,3—20,5%, a MonubaeHoBBIX — Ha 5—30%.

B JlaTBMM Ha AepHOBO-IMOA30JUCTLIX MTOYBAX MoayyeHa rpubaska ypo-
Xas Kykypy3bol 4,6—16,6% npy BHeCEHMH LIMHKOBLIX yno6peHuii (AHc-
nok f1. U., 1978). Tlpu 3TOM BHeceHHe LIMHKA B TMOYBY YyBEJIWYUBAJIO
ypoxXaii 3eieHoit Macchl Ha 14—20%, npeanoceBHass o6paboTKa CEMSIH
0,1%-HBIM pacTBOPOM CEPHOKHUCIIOTO LIMHKa — Ha 9—18%, a HekopHe-
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Basi moakopmka pacteHuit 0,01%-HbIM pacTBOpOM 3TOil CONM — Ha
16%.

[MoneBble ONMBITH MO U3YYEHHIO BIMSHUSA MUKpPOYIOOpEHH Ha ypo-
Xai 3eJleHON Macchl KyKypy3bl NPOBOAWINCH Ha €IMHOM arpoTeXHH-
yeckoM done (N, P K ), Haubonee TunuyHoM s o6nacTu. YcToi-
YUBBIE M JOCTOBEPHBIE PUOABKM ypoxas KyKypy3bl MOJYYeHbI OT JIeii-
CTBUS MapTaHIIEBBIX, MOJHOMEHOBBIX U IIMHKOBBIX ymobpeHuit (Tabi.
75).

IpencraBieHHBIT MaTepHUan CBUIETEIbCTBYET O HEOXMHAKOBOM jIeii-
CTBMU Ha KYKYpy3y OTAEJIbHbIX BUAOB MHUKPOYAOOpeHMIT Ha pa3HBIX TH-
nax nmoyB. bosiee cunbHOe BIMsIHME MONMUOAEHOBBIX U OCOGEHHO IIMHKO-
BBIX YIOOpeHHIt OOBICHSIETCS, C OAHOI CTOPOHBI, CielMdUKOI NaHHOM!
KYJbTYpBl U €€ OT3bIBYUMBOCTHIO Ha BHOCMMbIE 3JIEMEHTHI, C JApYrol —
KpaliHell OeJHOCTbIO MOYB MO 3armacaM 3TUX MHKPOJIJIEMEHTOB.

CylecTBEHHOE JIeiicTBE MapraHueBbHIX MHUKpOYIOOpEHHIT Ha ypo-
Xal 3eNleHOI Macchbl KyKypy3bl MpOSBISJIOCh Ha MOYBaX, OTHECEHHBIX
o 3amacaM MHKpO3JeMEHTa K cpelHeobecneueHHbIM. [Ipu 3TOM, Map-
raHel 3nech 66T 3¢ PeKTHBEH B CPABHUTELHO HEBBICOKUX J03aX — 3—
6 xr/ra. Ha ajunioBnaisHoit M TopdsHON MOYBaX, XapakTepHU3yIOUIUXCS
HMU3KHM 3amacom mapraHia (MeHblie 100 kr/ra), MapraHieBsie ynobpe-
HHMS OKa3bIBalM TIOJIOXHUTENBHOE NEUCTBHE HAa ypoXaii KyKypy3bl B 0o-
Jiee BBICOKMX io3aXx — 6—12 kr/ra. Jly4inuit ciocob Mx BHeCEHUst — Tpel-
MOCeBHOE CMayMBaHWe CeMSIH KYKYypy3bl pacTBOPOM CEPHOKHUCIOro Map-
raHua.

Monu6neHoBble yIoOpeHUs MONMOXHUTENBLHO BIMSUIM Ha ypoXail 3e-
JIEHO#t Macchl KyKypy3bl Ha BceX M3ydyaeMbIX MOYBaX, MPpUYEM JIYYIIUMH
J03aMH MUKpoymnoO6peHUs 6butn 0,6—1,2 KT MUKpO3JIeMEHTa Ha reKrap.
BricokoaddeKTHBHBIM ObIJIO TakXe MpearnoceBHOE cMayMBaHUE CEMSH
pacTBOpOM MOJUOACHOBOKHCIOIO aMMOHMS, a B psilie cly4yaeB M OIl-
PHICKHBAaHHWE pacTeHHWil B MEpHOJ BereTallM pacTBOPOM 3TOM COJIH.

BivsHMe UMHKOBHIX yIOOpEeHHIT Ha ypoxall KyKypy3bl ObUIO Cyllie-
CTBEHHBIM Ha IOYBaX C 3alacoM MHUKpPO3JIEMEHTa HHXe 4 Kr/ra.

TakuM o6pa3oM, pallMOHaNbHOE MMPUMEHEHHE MHUKPOYIOOPEHUH MOA
KYKYpy3y JOJIXHO OCHOBBIBATbCSl Ha CBEIEHUSAX O MOYBEHHBIX TUITAX, UX
arpOXMMHYECKHUX CBOWCTBAX U MHKPO3JIEMEHTHOM cocTaBe. Buibop 103 1
CIocoB0B MPUMEHEHHs MapraHLEBbIX U LIWHKOBBIX YIOOpEeHUI JOIXeH
MPOBOAUTLCH C YYETOM 3aITacoB B MOYBE JaHHBIX MUKpO3JeMeHToB. Mo-
NHOHIEHOBBIE YIOOPEHHsT MOXHO MPUMEHSATH MOX KYKYPy3y Ha BCEX TH-
nax Moys, MpWUYeM BHOCHTb UX HEOOXOAMMO B IMOBBILIEHHBIX H03aX —
0,6—1,2 kr/ra Mmonu6aeHa. O6s13aTebHBIM TPUEMOM MTPUMEHEHUS MHK-
poynoOpeHHit 1oJIXHa ObITh MpelnoceBHass o6paboTka ceMsiH pacTBopa-
MU cojieif MUKPO3JIEMEHTOB, YTO OOECIEYUT MOBHIIIEHUE YypoxXad 3eJie-
HOM Macchl KyKypy3bl Ha 5—9%. OnpbicCKMBaTh pacTeHHsl CleAyeT B
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MepBYIO oYepelib, paCTBOpaMU LIMHKOBBIX M MOJIMGAEHOBBIX cOJiei, a Ha
MoYyBaX C HU3KWUM 3aMacoM MapraHiia — U paCTBOPOM CEPHOKHCIION Colln
5TOrO 3JIEMEHTA.

MHorojeTHue Tpasbl. B peireHu KOpMOBOIi MpoGaeMbl 3HAUUTEIbHbBIT
yAeNbHBIA BeC 3aHMMAIOT JIYTONACTOMUIHBIE YTOAbS U cessHble TpaBbl. U3
CesTHBIX TpaB HauboJiee pacrpoCcTpaHeHHON Ha TEPPUTOPUM PErMoHa siBsi-
eTcs TMModeeBKa JIyroBasi.

UccnenoBaHUSIMU psila OTEUECTBEHHBIX M 3apyGeXHBIX YYEeHBIX JO-
Ka3aHO, YTO MUKPOIJIEMEHTHI SIBJISIOTCS HOMOTHUTEIBHBIM PE3EPBOM M0~
BBILIEHHUS] YPOXAWHOCTH CEJIbCKOXO3IWCTBEHHBIX KYIbTYp, MOBBIIIIEHUS
MPOAYKTUBHOCTH JIYTOB U MAcTOM1L, B TOM YHUCJIe U CESTHBIX MHOTOJIET-
HuX TpaB (Mopo3sos A. C., 1973; Bacses I'. B., 1974; Aukyc A. C., 1975
U ap.).

B onbiTax, npoBeaenHbix B JlatBuu (AHcnok I1. U., 1978), noxkopm-
Ka JIYTOB CEpHOKHMCIION MEeIblo MOBHIIANA ypoXail ceHa Ha 11—35%, a
MeIbl0 COBMeCTHO ¢ MoaubjaeHoM — 1o 57%. Tlpu 3TOM NMPOMYKTHB-
HOCTb NacTOMIl moBbirasace Ha 20%. BbicoKyio 3¢ deKTHBHOCTL ME-
HbIX yHOOpeHH# oA MHOrojeTHHE TpaBbl Ha TOp(PSHO-GOJOTHBIX MO-
yBax otMmevaeT ['osoBuHa JI. I1. (1982). Tak, mnpuMeHeHHEe KOOATBTOBBIX
yno6peHH# MOBHIILIANO YpoXail MHOTOJIETHUX TpaB Ha 6,8—19%. 3Haun-
TeNbHOE BIWSHHE MOJUOIEHOBBIX, KOGAIBTOBLIX, MapraHIEBLIX U Mel-
HBIX MUKpOYROOpeHUiI Ha ypoxail TUModEeeBKH JIYyrOBOH NMOKa3aHO B
pabote JlynuHosuua U. C. (1973).

IMoneBbie ONMBITH MO U3YYEHUIO BIMSHUS MUKpOYIOOpEeHUM Ha ypoxaii
CeHa MHOTOJIETHUX TpaB MpoBOAMAMCHL Ha ¢oHe Ny P K, . Tlpeobnanaio-
HIei KyNTbTYpOii B CeSTHBIX MHOTOJIETHUX TpaBax Oblia THMOGeEeBKa JIyroBasi.
CylilecTBEeHHBIE U JOCTOBepHBIE MPUbOaBKU ypoxasi ceHa TUMOGEEBKH TOo-
JIydeHbl OT IeHCTBHUSI MEIHbIX, KOOAUILTOBBIX U MOJUOIEHOBBIX YIOOPEHUIA.
bopHble, MapraHieBble M ILIMHKOBbIE YNOOpPEHUs MOI JAAHHYIO KYJNLTYpY
6l MeHee 3P@PeKTUBHBIMU (Tab. 76).

INpuBeneHHble NaHHBbIE MOKa3bIBAIOT, YTO BIAUSHUE MHWKPOYIOOpEHHUIT
Ha ypoxai ceHa TumoceeBKHU JIYyroBoi crietnduyHo. Jta crieunduka on-
pelensieTcsl TUMOM TIOYBbl M 3alacoM B Heil MMKPO3JIEMEHTOB, a TakXe
BUJIOM, HO30ii U CIOCOOOM BHECEHMs! YnoOpeHMiA.

CpaBHuTeNibHO clnaboe AeiicTBUe Ha ypoxail TiModeeBKH OKa3biBann
KobanbToBble ynoopeHusi. TIpy BHeceHUWM MOCHENHUX B MOYBY HaubOJb-
e NpubaBkU ypoxasi ceHa coctaBiasin 8,9—10,3%. Bonee sdpdekTns-
HbIM OBUTO BIMSIHUME MONUONEHOBBIX U MEIHBIX YIOOPEHMIA, TPH BHece-
HUH KOTOPBIX YpOoXaif MOBBLIIAJICS COOTBETCTBeHHO Ha 10,8 n 11,3—16,8%.
Ha nouBax ¢ HU3KOW 0OECIIEYEHHOCTbIO Mebl0 U KOOAILTOM JIYUYIIMMHU
N03aMH MUKPOYIOOpeHHit 0Ka3aJuch cCOOTBETCTBEHHO 4—8 u 0,6—1,2 kr/
ra, YTo obecrieynBaeT NMOBbIIIEHUE ypOXas ceHa TpaB B CpelHeM Ha 10—
17%.
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Ha nouBax, cpeqHeoGecrieYeHHbIX JaHHBIMU 3JIEMEHTAMU, 03l MEJI-
HBIX U KOOAJIbTOBBIX YAOOpeHUH Mo MHOTOJIeTHHE TPaBbl HUXE U COOT-
BeTCcTBEHHO cocTaBnsiioT 2—4 u 0,3—0,6 kr/ra. Ypoxaii ceHa Npu 3THX
J03ax nosbiliaeTcs Ha 9—11%. Ha nouBax ¢ 10CTaToOuUHOI 0GecneuyeHHO-
CTbIO MeIbI0 U KOOANBTOM JOMOJHUTEIbHOE BHECEHUE 3TUX MUKPOYHOO-
peHUii He MOBBILIAET ypoxaii. Jlyuureit no3oit MOTHOAEHOBBIX YAOOpEHWH
Ha TpaBax siBjsietcsi oT 0,6 o 1,2 xr/ra.

Boicoko3tpekTMBHBINH crocod BHeceHUs ymoOpeHWil NpearnoceBHOE
CMayMBaHME CEMsIH pacTBOpPaMH CEpPHOKHMCJIBIX cojiei Meld W KoGasibTa,
a TakKxe MonubaeHoBokKcyoro aMMoHusi. Ha mouBax, GelHBIX Mo 3ama-
caM MMKpO3JIEMEHTOB, 3TOT CIOCOO BHECEHUS MUKPOYIOOpEHHUIA MO3BO-
JIT TIOBBICUTh YpoXail TpaB B cpefiHeM Ha 8—12%, a Ha cpeaneobGecrie-
YeHHBIX — Ha 4—6%.

OnpbiCKMBaHWE pAcTeHUH pacTBOpaMU MHMKPO3JIEMEHTOB B NMEPUOA
OTpacTaHMsl TpaB Jyylie TPUMEHSATh Ha MOYBax, OelHBIX MO 3amacaM
JaHHBIX 3meMeHTOB. Ipu 3TOM ycTOHYMBOE MOCTOBEpPHOE IMOBBILIEHHE
ypoxasi ceHa cocTaBnisieT 6—8%. MeHee 3ddeKkTHBEH 3TOT CIOCOG BHE-
CeHHsl MUKpPOYAOOpeHUit Ha MoYBax, cpeiHeoOecCnieUeHHbIX MEAbIO U KO-
6anbTOM.

Kopmosas cBexiaa. BiussHue MUKpO3JIEMEHTOB Ha ypoXail JaHHOM KyJib-
Typbl U3y4YeHO HeaocTaTouHO. UMeroliuecss B JIMTepaType HEMHOTOYMC-
JIEHHbIE JaHHbIE CBUAETEIbCTBYIOT O BHICOKOM BJIMSIHUH MHMKpPO3JieMeH-
TOB Ha caxapHylo CBEKJy U KopMoBble KopHeruionsl (JIynmuHoBuu U. C. u
1p. 1970; Masnenko U. @., 1970; MucHuxk A. I'., 1972; llletnuuna JIJ1.,
1975).

B pa6ore Fonosunoit JI. I1. u ap. (1982, 1984) noka3aHo, 4To BHeCeHUE
KODOaNIbTOBBIX YIOOPEeHUI MO/I KOPMOBYIO CBEKJIY MOBBIIIANIO YPOXaii KiTyo-
Heit Ha 10—20 u/ra v Ha 17% npu NpUMEHEeHUH MEIHBIX MUKpOyIoOpe-
Huil. Boicokas 3¢ deKTuBHOCTh OOPHBIX MU MapraHLeBbIX YIOOpeHHUIt noa
JaHHYIO KYJbTYpY MoOjlydeHa B UcciaenoBaHUsX Apyrux aBropos ([leiie £.
B., 1971; Aucnok I1. WU., 1975 u np.).

B nepuon ¢ 1970 no 1980 r. GbUIM NMpOBEAEHDI MOJIEBBIE IKCIIEPUMEH -
Thl MO YCTaHOBJEHUIO 3P (PeKTUBHOCTH MUKPOYHOOGpeHUiT Moa KOpMO-
BYIO CBEKJIy. ONBITHI MPOBOAUINCH HA OCHOBHBIX THMaX MOYB — JEPHO-
BO-TOJ30JIUCTHIX, IEPHOBBIX, AJUIOBHAJIBHBIX H OCYIIAaeMbIX TOPhAHBIX,
pa3/IMyaloUIMXCcsl TI0 aTPOXMMHYECKHM CBOMCTBaM M 3afacaM MHKpPO-
3JIEeMEeHTOB.

UccnepoBaHus mMoka3aiu, 4YTo HauGosee 3(PpPeKTUBHBIM MO KOp-
MOBYIO CBEKJIY SIBJIIETCS BHECEHHE MapraHlEeBbIX, GOPHBIX U IIMHKOBBIX
yaoopeHuii. Peakuus naHHON Ky/NbTypbl Ha BHECEHUE MHUKPOYIOOpEeHH M
Ofipe/ieIsiyiach €€ OT3bIBYNBOCTHIO HAa BHOCHMBIN 3JIEMEHT, YTO CBSI3aHO
¢ (Gu3NoNOrHYeCKUMU OCOOEHHOCTAMH KYJNbTYPHI, a TaKXe THUIIOM TIO-
YBbl U YPOBHEM 3afiaca MMUKpPO3JIEMEHTOB B MaxXOTHOM cjoe (tabua. 77).
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Ha epHOBO-NOA30MUCTOIM CynecYaHo, IepHOBOH U OCylaeMoii Top-
(dsaHO MouBax, XapaKTepU3YIOUMXCS HU3KOW WM CpelHei oGecrnieveH-
HOCTBIO MapraHilem, 60poM M UWHKOM, 3¢hGEKTHBHO TPUMEHEHUE
MUKpOYIOOpeHH# Tox KopMoBylo cBekily. I1pu 3TOM Ha JepHOBO-NOA30-
JIUCTOM cynecyaHoW M AepHOBOM MOYBaX Jyyllle BHOCUTL MO 3 KT/ra Map-
raHia, a Ha ocyuiaeMoif Toppsinoit — 6 Kr/ra.

JlepHOBO-MOA30/MCTasl CyllecyaHasi TIoYBa XapaKTepuayeTcss HHU3KUM 3a-
nacoM Oopa M LIMHKA, MO3TOMY 37ieCh 3((eKTUBHO NMpUMeHeHHe GOPHBIX
yaobpenmii B no3de 1,0 Kr/ra sneMeHTa, a UMHKOBbIX — 4 Kr/ra. Takue Xe
J103bI OOPHBIX U LIUHKOBBIX YIOOPEHUI HEOOXOAMMO BHOCHTh Ha OCYILIaeMOM
TopdsiHol mouse. Ha KepHOBO-ITOA30IUCTOM JIETKO- Y TSXKEJIOCYTJIHHUCTOM,
a TaKkXe aJUIIOBUAIBHON TOYBe BMI WM HOpMa MUKpPOYIOOpeHWil ofpenens-
JIUCh, TJIaBHBIM 00pa3oM, 3a1lacOM MHKPO3JIEMEHTOB B MTaXOTHOM ciioe. Tak,
Ha JIEPHOBO-ITO30/IUCTOI JIETKOCYTJIMHUCTOI MOYBE C 3arMacoM LIMHKa (6o-
Jiee 4 Kr/ra) ¥ mapranua (cBbitie 200 Kr/ra) U cpefiHeil 00eCTIEYEHHOCTbBIO
6opom (0,7—1,5 kr/ra) nocroBepHble MPUGABKU ypoxast ObUTH MOJNYYEHBI OT
BHECEHUs OOpHBIX ynoOpeHUit B o3e | Kr/ra sjeMeHTa, a Ha TSXeJoCyT/IH-
HUCTOM ¢ 3aracom mapraHIia soite 200, 6opa — Beiuie 1,5 ¥ IMHKAa — OT 2
JI0 4 XT/ra — IMIIb LIMHKOBBIX YIOOpeHUii B 1o3e 2 KT/Ta IIWHKA.

AHaJIOTUYHasT 3aKOHOMEPHOCTb MPOCJIeXUBAJIach U B AeHCTBUU MHUK-
poynoOpeHuit Ha ypoxail KOpMOBOM CBEKJIbI Ha aLTIOBHAJIbHOU MOYBE.
3pech NpHU 3anace IIHHKA B TaxOTHOM cioe 5,1 kr/ra, 6opa — 1,9 xr/ra u
MapraHiia 84 Kr/ra HauboJiee ONTUMAIBHBIM ObLIO BHECEHHE TOJILKO Map-
raHleBbIX MUKpOynoOpeHU# B 1o3e 12 Kr/ra ajieMeHTa.

Bricoko3ddekTHBHBIM CITOCOOOM BHECEHHS MMKDPOYHOOpeHH# mon
KOPMOBYIO CBEKJIy SIBJIIETCSI MPEANOCEBHOE CMAaYyMBAHUE CEMSIH PacTBO-
POM coJieit MUKPO3JIEMEHTOB, a B Pslie CIAyYaeB U OMNMPBICKUBaAHUE pacTe-
HHUI B NEpUOL BEreTaluu.

INpennoceBHoe cMauMBaHUE CEMSTH KOPMOBOM CBEKJTBI PACTBOPOM CYJTh-
(hata MapraHiia M03BOJIMIO NOBBICUTh YPOXKail KOPHETUTONOB Ha 6—9%, a
ONPBICKMBAHHWE pacTeHUIl pacTBOpOM 3Toif conu — Ha 4,7—7,3%.

IMpennocesHass 06paGoTKa CEMSIH pacTBOpPOM cyibdara L{MHKa AaBajia
NpubaBKy ypoxasi Ha pa3HbIX THMax [MOYB B cpeaHeM Ha 7—I11%, a on-
PLICKHBaHHWE pacTeHUI pacTBOpPOM 3Toi comu — Ha 5,7—7,7%.

[MpoBeneHHbIE 3KCMIEPUMEHTHI TIOATBEPAWIH TPABUJIBHOCTh OIEHKH
obecrie4e HHOCTH pa3HbIX TUITOB MOYB MUKPO3JIEMEHTaAMM IO MX 3afiacaM
B | kr/ra naxotHoro cyiosd. OHU MO3BOJIMJIM IKCIIEPUMEHTATIbLHO YCTaHO-
BUTDb Mpelenbl rpagaluit 06ecneYeHHOCTH MOYB MOABWXHBIMUA (popMaMu
6opa, Menu, MapraHia, KobanbTa U LIMHKA, YTO JIETJIO B OCHOBY Xapak-
TEPUCTUKH MHUKPOIJIEMEHTHOH OOCTAHOBKM HAa TEPPUTOPUHM H3Y4aeMOTO
peruoHa.

OnHoi U3 TIaBHBIX TIPOGJieM B MpaKTUKe MPUMEHEHUsT MUKpOyaoOpe-
HUI ABAsiETCS MPaBWIbHBII BHIGOP criocoba ux BHeceHUs. CoracHO 3Kc-
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MEPUMEHTAJIbHBIM TaHHBIM, HaUOGOABIINN 3D (PeKT n1aeT BHECEHUE MUK-
poynobpeHuit B nousy. [pu 3TOM HaGmomaeTcst JUTUTEbHOE TOJOXH-
TeJbHOE TiocheneiicTBe MUKpoynoopeHuit. 1o maHHBIM psiza aBTOpOB
(JlaumrkeBuu I'. U., 1974; Baxnos B. K., 1977), Gop B mnocieaeicTBUU
adbdexkTuBeH B TeueHue 4—5 net, meab — 6—8, monubaen — 3—8 u
IMHK — 4—S5 net. OgHaKoO BHECEHWE MUKpPOYIOOPEHHI DaHHBIM CIOCO-
O0OM B MpakTHUKE CENbCKOXO3STICTBEHHOTrO NMPOM3BOACTBA CAEPXUBAaETCS
M3-3a 3HAYUTENBHOTO pacxojia JOPOTOCTOSIIIUX COJIeil MUKPOIJIEMEHTOB
U HECOBEpIIEHCTBA TEXHOJIOTHU WX PaBHOMEDHOTO BHECEHHSL.

Bonee mpeamouTHTeNieH NMpHUEM TPEANOCEBHOTO CMayMBaHUS CEMSIH
pacTBOpaMM coJiel MUKpO3JieMeHTOB. Ero MOXHO pekoMeHIOBaTh s
MOBCEMECTHOTO BHEJpeHHUsI B NMPOU3BOACTBO.

OrnpbICKMBaHUE pacTeHUN B TMEPUOJ BEreTallMM PacTBOpaMu coseit
MMKPO3JIEMEHTOB [Ia€T CYLIECTBEHHYIO MPUOGABKY ypoXasl pasju4yHBbIX
CeJIbCKOXO3SIMCTBEHHBIX KYJbTYp, OCOOEHHO Ha MovBaX, KpaiiHe Oen-
HBIX M0 3aMacaM JaHHBIX 3JieMeHTOB. [103TOMY BHEeIpeHUE TAaHHOTO CTo-
coba BHeCeHUS] MUKPOYAOOpeHU# B CeIbCKOXO3SHCTBEHHOE MPOU3BOA-
CTBO, a B psifiec CIy4aeB U COBMEILLEHHE €ro C MPEANOCEeBHbIM CMauuBa-
HUEM CEMSIH, SIBUTCSl AOTIOTHUTEIbHBIM PEe3€pPBOM MOBBILIEHUS YpOXaii-
HOCTHU KYJIBTYP.

8.2. BimnsanHe MHKPOYIOOpeHHii HA KAYeCTBO ypoXas

H3Menenue coaepxaHus 0eika U aMHHOKHCJIOT

B mutepatype MMeIOTCS MHOTOUMCIIEHHBIE CBEEHHUS O MOJOXUTENILHOM
BJIMSTHUM MHUKDPO3JIEMEHTOB Ha a30THBII OOMeH, a ClieIoBaTe/IbHO, Ha CO-
JiepXaHHe MpOTenHa, obLIero U GeJIKOBOro a3oTa, a TaKXe Ha aMHMHOKWUC-
notHbiit coctaB (Casuenko JI. T1., 1970; Benoko6suibeknit M. M., Masbi-
xuHa B. ®@., 1971; Bnaciok I1. A. u ap., 1973; XKu3suesckas I'. S1., BopoaeHko
JI. U., 1974; Aucniok I1. U., 1975, 1978; Kopmunuusth B. @., 1975). Ipu
3TOM YCTaHOBJIEHO, YTO KOJIMUECTBO Oejika U €ro aMHUHOKHUCJIOTHBIH co-
CTaB VIS KaXJIOH CeJIbCKOXO3SIUCTBEHHOM KYJbTYpbl CTPOTO crieli(pUYEH.
Tak, no navueiM Tomma M. ®., MaprteiHeHko P. B. (1972) conepxaHue
CBIPOTO MPOTEUHA B 3epHE AYMEHS KoJebeTcs B npeaenax 9—16%, 3epHe
KOpMOBBIX 6060B — 24—33%, 3eseHoit Macce Kykypy3sl — 1,2—2,6%, B
cBeksie KopMoBoi — 1—1,5%, ceHe TumodeeBku — 8—9%.

ConepxaHue Oejika B 3epHE STMMEHS MOXET U3MeHAThCA OT 77 mo 143
r., 3epHe 60608 — ot 220 no 280 r, 3eneHoit Macce KyKypy3sl — oT 10 o
22 r B | Kr BellecTBa eCTeCTBEHHOI BJIaXHOCTH, NMpUYEM Ha OeJIKOBYIO
dbopmy a3zota npuxonurcs 75—95% ot conepxaHusi NPOTEHHa.

B paGotax oTeuecTBEHHBIX U 3apyOeKHBIX YYEHBIX MOKa3aHO, KaK BHe-
ceHre MHUKPOYAOOpeHHIT CIIOCOOCTBYET YBEJIMUEHUIO COMIEpXaHHUsl ChIpOro
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NpoTeHHa U OejIKa B pa3HBbIX CEJILCKOXO3INCTBEHHbIX Kyabrypax (Iletep-
6yprckwuii A. B. u 1p., 1972; Cksopiios B. ®., Epoxuna E. H., 1974). Umu
YCTaHOBJIEHO, YTO BHeceHHe OOpHBIX, MapraHlUeBbIX, MOJIHOIEHOBBIX H
MEIHBIX yIOOpeHUit Moj KyKypy3y YBeJWYHBAIO COAEpXaHUE MPOTEHHA,
obuiero a3ora u Genka B pacreHusix. Cksopuos B. @., Cobaukuna JI. H.,
PeixnoBa M. M. (1972); Kopmunuiieia B. @. (1975); Mansrun M. A. (1974)
Habmonanu yBenWYyeHWE COAEpXaHUs MPOTEHHAa B 3epHE STYMEHs, Tiie-
HHULIBI, OBCA MOJ BIUsSTHUEM MUKpoynobpeHuit. ITonoxurtensHoe neiicTBre
MHKpPO3J/iEMEHTOB Ha coaepxaHHUe NMPOTEHHa U Genka B KOpMOBBLIX 600ax,
ropoxe, acosu yctaHoBJIeHO pa3sHbIMU yyeHbIMH (BepaHukoBa A. b.,
1972; TMNetepbyprckuit A. B., 1972; Amranan X., 1973; Bnaciok 1. A. u
Iap., 1973), ceHe pasHorpaBHoM — SIlHkycoM A. C., (1975).

IpoBeneHHbIEe UCCIEAOBAHUSA W TTOJIyYeHHBI HAMH 3KCITEPUMEHTATb-
HBIIf MaTepuall CBUAETEIbCTBYIOT O MOJIOXHUTENbHOM BJIUSIHUU ONTHUMAJTb-
HBIX 103 MMUKPOYIOOpeHHT Ha NMouYBax ¢ pa3Hoil 00ecneueHHOCTbIO MUK-
pO3/7IeMEHTAaMHM Ha COJiepXaHWe ChIPOTO MpOTeHHa, OejlKa U aMWHOKHC-
JIOT B OCHOBHBIX CEJIbCKOXO3SICTBEHHBIX KYJIbTypax.

JlaHHble MOKAa3bIBAIOT, YTO TPU CPEAHEM YPOBHE COAEPXKAHUS ChIPOTO
nporerHa B 3epHe siumeHs 13,3%, 3epHe kopMoBbIX Go00B — 26,9%,
3eJieHO Macce KyKypy3bl — 2,1%, ceHe TUMOdeeBKH JyroBoit — 8,1% u
KOpHeruiofiax KopMoBo# cBeksibl — 1,3% KOJNUYECTBO €ro MO BIUSHHEM
MUKpoyno6peHuii Bospacrtaet ot 0,1 10 2,5 aGcomoTHOTO MpolleHTa. YBe-
JIMYEHHWE CcolepXaHUs ChIPOTO MPOTEHHA B Pa3HBIX CEIbCKOXO3SUCTBEH-
HBIX KYJbTYpax MOH IAeHCTBHEM MHUKPO3JIEMEHTOB HeoaHHaKoBoe. OHO
6osiee BBICOKOE Y KOPMOBBIX 6000OB U SIUMEHSI — COOTBETCTBEHHO OT 0,2
o 2,5 u ot 0,6 no 1,2% v MeHee 3HAYUTENILHO Y KYKYpY3bl, MHOTOJIETHHUX
TpaB U KOpMoBoif cBekiIbl — ot 0,1 mo 0,4%

YpoBeHb BIMSAHUS OTAETbHBIX MUKPO3JIEMEHTOB Ha CoAEepXaHHE Chbl-
poro NMpOTEeHHA B PaCTEHUSIX TaKXKe HEOXUHAKOBBIN. MUKpPO3JIeMEHTHI TI0
UX JEWCTBHIO Ha KOJIMYECTBO MPOTEUHA B 3€pHE SAYMEHS 0Opa3yloT yobi-
patomuit paa: Zn>Co>Cu, 3epHe KOpMOBBIX 6060B — Mo>Co>B, 3ene-
HO# Macce KyKypy3nl — Zn>Mo>Mn, ceHe MHOTOJETHUX TpaB —
Cu>Co>Mo, KopHeronax KopMoBoi cBexibl — Zn>B>Mn. TNpuseneH-
Hble PSiibl He TOJILKO OTPaXaloT 3aKOHOMEPHOCTH BJIMSHUS OTAENBHBIX
MHUKPO3JIEMEHTOB Ha O€JKOBbIiI OOMEH B pacTEHHUsIX, HO U MOTYT ObITh
VICTIONIb30BaHBI B Ka4YeCTBE OJTHOTO M3 KPUTEpUEB MPOTHO3UPOBAHUSA W3-
MEHEHUS YPOBHS KOHUEHTPAUMU CHIPOTO MPOTEMHA B PACTEHHSAX TPH
NPUMEHEHUH AaHHBIX BHIOB YHOOpeHUM, YTO MMeET aKTyalbHOE 3Haue-
HUE B TIPaKTHKE CEIbCKOXO3AMCTBEHHOTO MPOU3BOJCTBA M MOBBIIIEHUH
KayecTBa MPOIYKIHHU.

Mukpoyno6peHis OKa3blBIM TOJIOXUTEIBLHOE BIUSAHUE Ha aMUHO-
KHUCJIOTHBII cocTaB pacTeHuit. [1pu cpeaHeM CyMMapHOM KOJIMYECTBE aMH-
HOKMCJIOT B 3epHe suMeHs 102 r, 3epHe KOpMOBbLIX 6060B — 243 r, 3ene-
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HOW Macce KykKypy3bnl — 17,5 r, ceHe MHOTOJIETHUX TpaB — 75,9 u Kop-
HETUTIO/Iax KOPMOBOIA cBeKJIbI — 8,8 I' B 1 Kr pacTeHHIit ecTeCTBEHHOMN BJIaX-
HOCTH BHECEHHE MHUKPOYNOOpEHUIT COCOOCTBOBANIO YBEJIMYEHHIO HX CO-
nepxauus Ha 1,2—11,1%. INpu 3TOM conepxaHHe aMUHOKHUCJIOT B 3epHe
AYMEHsS NoBbIWAIOCh Ha 3,9—4,6%, 3epHe GoGos — Ha 3,2—11,1%, 3e-
JeHoit Macce KyKypy3sl — Ha 1,9—6,7%, cene Tpa — Ha 1,2—4%, B
KOpMOBO#t cBeksie — Ha 2,7—7,2%.

YpoBeHb AeiicTBUA MUKPOYXOOpEHMil Ha colepXaHWE ChIpOro Mmpo-
TEUHa U CYMMY aMHUHOKHCJIOT 3aBHCEJl OT CIIOCOOOB UX BHeCeHHs. Tak,
TIPH BHECEHWH yNOOpeHHii B MOYBY KOJIMYECTBO MPOTEHHA B 3epHe S4-
MeHs yBeqnuwioch Ha 0,8—2,2 aGCcoOTHOTO MpouEeHTa, a CyMMa aMH-
HOKHUCJIOT — Ha 6—9 r/kr, uiu 5,9—8,8%, npu npeanoceBHOM CMa4u-
BaHWHU CCMAH — COOTBeTCTBeHHO Ha 0,6—1,2% u 2—35 r/kr, wiu 2—
4,9%, nipu ONpLICKMBaHWM pacteHuit — Ha 0,1—0,4% u 1 r/kr, win
okosio 1%.

AHaJiorMYHasi 3aKOHOMEPHOCTb JEWCTBUSI MUKpOYNOOpeHHUi MposiB-
JILIach U Ha JpyruX KyibTypaX. B 3epHe KopMoOBBIX GOGOB comepxaHue
NMpoTeUHa U aMUHOKHUCJIOT NPU BHECEHUH YIOOpEeHUI B TTOYBY MOBLINIA-
JIoCh cooTBeTCTBEHHO Ha 0,6—3,1% w 13—43 r/kr, wiu 5,3—17,7%; xy-
Kypy3e — Ha 0,1—0,5% u na 0,4—1,4 r/xr, win 2,3—8%; ceHe TpaB —
Ha 0,2—0,5% w Ha 1,3—S5,3 r/kr, wiu 1,7—7%; KOpMOBOii CBeKJle — Ha
0,1—0,3% u Ha 0,3—0,8 r/kr, unu 3,4—9,1%.

IpeanoceBHas o6paboTKa ceMsiH paCTBOpaMHU CcoJieif MUKPO3JieMEH -
TOB OOYCJIOBJIMBaJia Clieflyiolllee TOBLIIMIEHWE AaHHBIX MOKa3aTteyiei: B
3epHe 60608 — Ha 0,2—2,2% wnu Ha 5—22 r/kr, wiu 2,1—9,1%; kyky-
py3e — Ha 0,1—0,3% u na 0,4—1,2 r/kr, unu 2,3—6,9%; ceHe rpaB —
Ha 0,1—0,4% v na 0,7—2,5 r/xr, unu 1—3,3%; cBexne — Ha 0,1—0,3%
n Ha 0,2—0,7 r/kr, win 2,3—8%. MeHee cyllleCTBEHHOE YBeJHUYEHHE
KOJIMYECTBA NPOTEUHA U AaMWHOKHUCJIOT B paCTeHUSX HAGJIIOAANIOCh NIpU
NPUMEHEHUHU MUKDPOYAOOPEHUIA COCOOOM HEKOPHEBOI MOIKOPMKH pa-
CTEHUH B MEpUOJ BereTallud pacTBOpaMU cOJiel MUKpO3JieMEHTa.

MukpoynobpeHusi, MOBbIlIasS CYMMY aMHUHOKHUCJOT B paCTeHHSIX,
YBEJIMYUMBAIH COMlepXAaHUE KAK HE3aMEHUMBIX, TaK U 3aMEHUMBIX KHUC-
noT. OTHOWIEHHE KOJUYECTBA He3aMEHUMBbIX aMHHOKHCJIOT K 3aMeHH-
MBIM [J11 KaXI0W OTAENbHOU KYJbTypbl U3MEHSIJIOCh B HEOOJIBUIUX TIpe-
nenax. 3HaAYeHUsT 3TOrO OTHOWICHUS JUIA 3epHa siUMeHsST KojieGaiuch B
npeaenax 0,43—0,45, 3epHa 60608 U 3e1eHON Macchl KyKypy3sl — 0,47—
0,52, cena TuMocdeesku — 0,63—0,66 U KOpHETUTOAOB KOPMOBO# CBEK-
ael — 0,55—0,61, T. e. m1s KaXIo# ceIbCKOXO3AMCTBEHHOM KYJIBTYPbI
ypOBEHb OTHOILIEHHS HE3aMEHUMBIX AMUHOKHUCJIOT K 3aMEHUMBIM Crie-
uududeH, U NpU riepecueTe Ha eAMHULY OesTKa aMUHOKHUCIOTHBIN CO-
CTaB pacTEHHWI ocTaeTCs NMOCTOSTHHBIM. DTO 00BICHSETCS TEM, YTO aMH -
HOKHCJIOTHBIN COCTaB B PACTEHUSX KOHTPOJMUPYETCH T€HETHUYECKMMU
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dakTopaMu, a MUKPOYHOOpEHUs, OKa3biBasi MOJOXUTEJIbHOE NeiicTBHE
Ha a30THBI# OOMEH B 1leJIOM, MOTYT MPUBECTH TOJBKO K U3MEHEHHUIO 00-
uiero cofepkaHus Genka, a cjenoBaTe/IbHO, U KOJIMYECTBA He3aMEHUMBIX
U 3aMEHUMBIX aMUHOKHUCJIOT. ’

Biuswune MHKpoyaoOpeHuii Ha NOCTYNJIeHHE MHKDPOJIJIEMEHTOB B PACTe-

HUSl U HX BBIHOC YpOXaeM

HUMeroiecst B IrTepaType AaHHblE CBWAETENLCTBYIOT O 3HAUMTEIbHBIX
Ko/eGaHUsIX cCoAepXaHUsI MUKPOSJIEMEHTOB B pacTeHUsX. [1o cBeneHu-
sam psna aBtopol (KaransiMoB M.B., 1965; HeGoabcun A. H., He-
6onbcuHa 3. I1., 1969, Casuenko JI. I1., 1970; Kosannckuit B. B. u ap.,
1971, 1984; Aucriok I1. U., 1978; Slromun B. A., Tumenko U. B., 1978),
KOJIMYeCTBO Oopa B CENLCKOXO3SMCTBEHHBIX KYJIBTYpaX COCTAaBJSIET OT 2 A0
35 mr, meau — ot 1,5 1o 8,5 Mr, mapranua — ot 18 g0 260 mMr, Mo6aeHa —
ot 0,2 no 18 mr, kobansta — or 0,01 10 0,6 Mr 1 MHKa — oT 16 10 65 MT B
I XT cyxoro BelllecTBa.

KoHueHTpalMss MUKPO3/IEMEHTOB B PACTEHUSIX 3aBUCHT OT BHJIA CEJIbCKO-
Xo3gicTBeHHBIX KynbTyp. [lo maHHBIM HekoTopbix aBTOpoB (Punbkuc I. fl.,
1965; Ancnok I1. U., 1972; Mypuueue B. 5., 1973; IMeiise 5. B., 1980 u
Ip.), B 3epHe siuMeHs ot 2 no 4,7 mr Gopa, ot 4 no 18,3 Mr Meau, ot 8 no
140 mMr mapraHnua, ot 0,2 no 1,4 mr Monu6aeHa, or 0,02 go 0,2 Mr KodanbTa
M ot 9 1o 75 Mr uMHKa B | Kr cyxoro BelllecTBa, a B IMMEHHOI coJioMe
KOJIMYECTBO 3THUX 3JIEMEHTOB COCTABJISIET COOTBETCTBEHHO 3—6; 1—12; 18—
153; 0,3—0,7; 0,05—0,2 u 5—55 Mr/Kr.

B 3epHe U cosioMe KOpMOBBLIX 606G0B COEPXKUTCSI COOTBETCTBEHHO 3—9
u 5—14 mr 6opa, 5—23 u 4—7 mr mean, 7—26 u 58—160 Mr Mapranua,
0,7—8,4 u 0,4—1,7 mr monubaena, 0,1—0,5 u 0,1—0,3 mr kobansra, 12—
56 u 60-180 Mr uuHKa B 1 KI cyXoro BelllecTsa.

B 1 Kr cyxoro BelitecTBa KyKypy3hl copepxurcst ot 1 o 6 mr 6opa, ot 3
o 12 Mr Menu, ot 21 no 197 mr mapranua, ot 0,2 o 1,5 Mr MonubaeHa, ot
0,07 o 0,4 mr xoGasibTa ¥ OT 5 10 55 Mr uMHKa. Tak Xe BeJIMK pa3dpoc B
cofiepXXaHUM MHUKPO3JIEMEHTOB B CeHe MHOroJIeTHUX TpaB. 1o surtepatyp-
HbIM JaHHBIM, B CeHe TUMO(PEeBKU JIYTOBOM MUKPOIJIEMEHTHBII cocTaB
cnenywowuit: 2—6 mr 6opa, 4—26 mr meau, 11—135 mMr mapranua, 0,4—0,8
Mr MonubneHa, 0,05—0,3 mr kobaibra u 10—40 Mr uuMHKa B 1 Kr cyxoro
BeLIECTBA.

KopHennoaw (cBekya, 6piokBa, MOPKOBb) B | KI CyXOro BelleCTBa
(BT.4. M JIUCThEeB) coaepxkaT cooTBeTcTBeHHO OT 20 mo 50 u ot 12
o 30 Mr Gopa, ot 6 10 28 u ot 5 Ao 24 Mmr Meau, ot 35 no 325 u ot 15
1o 190 Mr maprana, or 0,4 10 2,6 u ot 0,1 no 0,2 Mr monubaeHa, ot 0,15
o 0,6 u ot 0,05 no 0,3 mr koGanbra, ot 10 o 220 u ot 12 no 100 mr
IIMHKa.

IMpuBeneHHble gaHHBIE (HAKTUYECKOTO COAEPXKaHUS MHUKPO3JIEMEH-
TOB B Pa3HbIX CEJIbCKOXO3SIICTBEHHBIX KYJbTypaxX CBUAETEIbCTBYIOT O 3HA-
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YUTENTBHOM UX pa3bpoce, YTO CBS3aHO He TOJNBKO C (GU3UONOTHYECKH-
MU OCOOEHHOCTSIMM pacTEeHUI, HO U LEJILIM KOMIUIEKCOM Apyrux ¢ax-
TOPOB, OCHOBOOINPEAECHASIOUMMHU U3 KOTOPBIX SIBASIOTCA THI MOYBHI,
ee arpOXMMUYECKHEe CBOMCTBA U 3alac MUKPO3JIEMEHTOB B MaXOTHOM
cioe.

Kak noka3sano psinom pa6ot (AHcniok T1. U., 1975, 1978; bamoepr K. K.,
1978 u np.), Ha pa3HbIX TUMaxX MOYB B pacTeHUs TMOCTYMaeT HeoAUHa-
KOBOE KOJIMYECTBO MUKDOIJIEMEHTOB, YTO OKAa3bIBAa€T CYUIECTBEHHOE BJIU-
sTHUE Ha YpOBEHb BHIHOCA XMMUYECKUX 3JIEMEHTOB ypoxaeM. I1pu aToM yc-
TAHOBJIEHO, YTO HAa OPTaHOTEHHBIX (TOpP(SHBIX, TOPPSAHO-OONOTHBIX, ajl-
JIIOBUATbHO-0OJIOTHBIX U Ap.) NOYBAX B PaCTEHUsI MOCTYTIAET MEHbILIE MUK~
pO3JIEMEHTOB, YeM Ha MUHEPAIbHbIX.

MHOTOYUC/IEHHBIMUA UCC/IEAOBAHUSIMH YCTAHOBJIEHO, YTO YPOBEHb CO-
JIepXaHUsi MUKPO3JIEMEHTOB B MOYBAX OKa3blBaeT MPSMOE BIUSIHUE Ha UX
KOJIMYECTBO B pacTeHHUsiX. [ToaToMy BHeceHHe MUKpOynoOpeHU# o pas-
JIMYHBIE CETbCKOXO3SMCTBEHHbIE KYJbTYpbl OKa3bIBaeT MOJIOXUTEIbHOE
BJIMSTHUE HA KOHIIEHTPALMIO MHUKPOJJIEMEHTOB B PacCTEHHSIX.

0O630p sUTEpPaTYpbl MOKa3bIBa€T, YTO KOHUEHTPALIMIO MUKDPOIJIEMEH-
TOB B PaCTEHHMSIX MOXHO B ONpENEJICHHBIX Tpejie/iaX YBEJIMYUTh 3a CUET
BHeceHUst MUKpoynobpeHHit. [oBhIllIEHHe YPOXasi CETbCKOX03SIiICTBEHHBIX
KYNbTYp 3a CYeT NMpUMeHEeHUS MHHEPaJbHbIX ynoOpeHWil, B TOM 4HUCIE
MHUKPOYAOOpPEHU, U MOBBIIIEHHE KOHLEHTPALlUM MUKPO3JIEMEHTOB B pa-
CTEHMSIX OOYCJIOBJIMBAET YBeJIMUYEHHE BbIHOCA XMMUYECKHUX 3JIEMEHTOB U3
TOYBbI, 00eHEHHE UMM MOcJelHel, YTO YCUIUBAeT aKTyajlbHOCTh MpO-
GIeMbl BOCTIOJTHEHUSI U TIOBBILLIEHUS MOYBEHHOTO MJIOAOPOAMS 3a CYET H0-
TOJIHUTEJILBHOTO BHECEHUS! MUKPOYHOOpEHU.

Kax nokaszaHo psinom aBTopos (BuHorpagosa X. I'., 1962; Maiibopona
H. M., Tokosoii U. A., 1974; Lllixonsuuk M. ., 1974; Kosna B. A., 1980,
1982), pa3iM4Hbie CeJIbCKOXO3SHCTBEHHbIE KYILTYphl ¢ | ra BbIHOCAT OT
21 10 64 r 6opa, ot 7,3 10 52,5 r meam, ot 119 1o 334 r mapraHia, ot 6 g0
8 r MonubGaena, or 0,8 1o 2,1 r kobanbra 1 ot 97 o 260 r uunka. I1pu sTom
ypPOBEHb BHIHOCA MHKPO3JIEMEHTOB 3aBUCHT OT OGHONOTHYECKUX OCOOEHHO-
CTeli KyIbTyp, BEJIMYMHBI YpoXas, THIA MoYBhl ¥ Apyrux ¢daktopos. Tak, ¢
ypOoXaeM CeHa 3JJaKOBOTO Pa3HOTPaBbsi ¢ 1 ra MOXeT ObITb OTUYXIEHO A0
520 r mapraHia, 3€pHOBBIX KyJLTyp — 10 4,6 T MOJMO/IEHa, a KJIEBEPHOTO
ceHa — 1o 10 r 3TOTrO 2NEMeHTa.

YuutbiBass BaXHOCTb NMpPOOJeMbl B3aUMOCBSI3W MHUKPOYA0OpeHUii ¢ mo-
CTYIUIEHWEM B pacTEHHST M MX BBIHOCOM YpOXaeM, aBTOPOM ObUTH Hcclie-
JIOBaHBbI 3aKOHOMEPHOCTH JIaHHBIX CBsi3eif Ha OCHOBHBIX THIIax MOYB W Be-
IYUIMX CEIbCKOXO3SMCTBEHHBIX KYJIBTYpax, ONpene/ieHbl KOJNYECTBEHHBIE
MmapaMeTpbl pacCMaTpUBaeMbIX TPOLIECCOB.

YcTaHOBJIEHO, YTO COAEpXaHHE MMKPO3JIEMEHTOB B PacTeHHUsX, Bbipa-
LWIEHHBIX HAa Pa3HBIX TUTAX MOYB, KoJebNeTCs B IIMPOKUX Npelenax. Tak, B
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3epHe SUYMEHSI KOJIMUECTBO MeIU B CpelIHEM COCTaBisso 5,9—6,5 Mr, Ko-
6ansra — 0,02—0,04 Mr v uuHka — 14,6—21,3 Mr B | KI BO3TyUTHO-CYyXOTO
BElleCTBa, a B COJIOME — cOoTBeTcTBEHHO 3,8—5,4; 0,03—0,06 u 28,6—
30,7 mr/kr.

B septe KopMoBbIx 6060B coaepxanoch B cpenHeM 8,7 Mr 6opa, 0,86—
2,5 Mr MonubneHa, 0,21—0,38 mMr kobanbta. B 6060B0I cotoMe KOTMUECTBO
JIaHHBIX 3JIEMEHTOB COCTaBJslIo cooTrBeTcTBeHHO 10,1—11,5; 0,49—0,66;
0,12—0,22 mr/kr. B 1 Kr BO3IylIHO-CYXOro BellleCTBA KYKYpY3bl colepXa-
nock 26,2—41,2 mr mapranua, 0,13—0,24 mMr monuGaena u 15,9—27,1 mr
LUMHKa, a ceHa TuModeeyHoro — 3,4—5,7 mr Meau, 0,32-0,51 Mr Monuo6-
neHa u 0,04—0,08 mr koGanbra.

KonuyecTBo 60pa B KOpHETUIOAAX KOPMOBO# CBEKJIBI COCTaBJISIO B Cpell-
HeM 12,4—16,7 mr, mapranua — 21,9—32,7 mr, uuHka 12,4—26,8 mr, a B
CBeKOJIbHOI 60TBE — 24,2—28.6 Mr Gopa, 46,7—63,1 Mr MmapraHua u 28,6—
37,9 Mr uMHka B | Kr BO3IYUIHO CYXOTO BELLECTBA.

CrnenyeT OTMETUTb, YTO COAEpXaHHE MHKDPO3JEMEHTOB B PAcTEHUSIX
OITHUX U TeX Xe KYJbTYp, BbIpAlllEHHbIX Ha OpPraHOTE€HHBIX MOYBaxX, 3HAYHU-
TEJILHO HWXE MO CPaBHEHHIO C PACTEHUSIMM HAa MHHEPAIbHBIX TOYBaX,
YTO CBMAETEJILCTBYET O pa3HON MpPHUpOJE 3aKpeTUIEHUs U HOIBUXHOCTH
3JIEMEHTOB B TIAXOTHOM CJIOE 3THX TMOYB MU MX HEOIUHAKOBOI obecreueH-
HOCTH MHKPO3JIEMEHTaMHU.

[MpuMeHeHHEe MUKPOYNOOpEeHWI 3HAYMTENBHO YBEJIWYUBAIO TOCTYIUIE-
HHE MHUKDO3JIEMEHTOB B pACTEHMST H UX BBIHOC YpOXKaeM. YpoBeHb U3MeHe-
HUI KOHUEHTpPALlMd MHMKPOIJIEMEHTOB B PACTEHHSIX 3aBUCEN OT criocoda
BHECEHUS YIOOpeHHit U ObUI MAaKCUMaJIbHBIM TPH BHECEHWH MOCJEIHUX B
MTOYBY, MEHEE BbICOKMM — TIpH TIpENINIOCEeBHOI 00paboTKe CEMSIH U MUHU-
MaJIbHBIM — TIpH OTIPBICKUBAHUM PACTEHMIA.

BHeceHUe GOpHBIX y10OpeHHit B MOUBY NMOBBILIANIO KOHLEHTPALUIO 6opa
B KOpPMOBBIX 006ax Ha 9—20%, a B KopMoBO#i cBeksie — Ha 23—36%.
MpeamnoceBHoe cMauMBaHWe CEMSIH JaHHBIX KyJILTYp pPacTBOPoOM GOpHOH
KHUCJIOTBl U ONPBICKMBAHHWE PACTEHHi CIMOCOOCTBOBAM YBEJIHUUEHUIO CO-
JEPXAHWUsI MUKDPO3JIEMEHTA B PAaCTEHUSIX COOTBETCTBEHHO Ha 1—6 W 1—
4%.

MenHble ynoOpeHust nox sYMeHb U TUMOQeeBKYy W MapraHieBble oA
KYKYpY3y ¥ KOPMOBYIO CBEKJIy CIIOCOOCTBOBaIM BO3PAaCTaHWUIO KOHIIEHTpA-
UMK JaHHBIX 3JIEMEHTOB B pacTeHUsX Ha 26—44%, a TipeAnoceBHOE CMa-
YUBAHME CEMSH pacTBOpaMH CyanhaToB MeAM U MapraHua — Ha 5—14%,
OMpbICKUBaHWe pacTeHHit — 2—7%.

AHaJIOTHYHBIM ObUTO ZIeiiCTBUE LIMHKOBBIX YIOOpPEHUIt Ha MOCTYTUIEHHE
LMHKA B pacCTEHHsl SUMEHS, KODMOBOM CBEKJIbI U KYKypy3bl. [Ipu BHece-
HHUW MHKpOYIOOpEHHs B TIOYBY MOBBLIIANOCH COAEPXAaHHUE 3TOTO 3JIEMEHTA
B JIaHHBIX KyJbTypax Ha 23—70%, NpearnoceBHOM CMaYMBAHUU CEMSH —
Ha 5—21%, ornpbICKUBaHWUHU pacTeHuit — Ha 1,5—9%.
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HauGonblivie usMeHeHUs] B COAEP)XAHUU MUKPOIJIEMEHTOB B pacTeHU-
X UMEJIX MECTO MpH NPUMEHEHUH MOJMOJIEHOBBIX U KOOATbTOBBIX yI00-
peHuii. BHeceHue mociaeqHUX B MOYBY MOJ KYKYpy3y, SSYMEHb, KOPMOBbIE
600bI U TUMOGEEeBKY OOYCIOBIMBAJIO YBEJIUUYEHUE COlEPXAaHUSI MUKpO3Jie-
MEHTOB B pacTeHusx B 1,5—4 pa3a no cpaBHeHHUIO ¢ KoHTposneM. [1pu 3Tom
OoTMedeHO Gosiee 3HAYUTESLHOE TIOCTYMJIeHHE MOMUG/ieHa B pacTeHUsl KOp-
MOBBIX 6000B U KyKypy3bl, a KOGaJibTa — B SYMEHb U TUMOGeeBKy. [Tonob-
HO€E BBICOKOE JeiicTBUEe MUKpPOYIOOpPEHHUIt Ha MOCTYIUIEHHEe MHKPO3JIEMEH-
TOB B pacTeHHUs] OOBSICHSAETCSI, C OAHOI CTOPOHBI, OMOJOTHYECKUMH OCO-
OEHHOCTSAMH JaHHBIX KyJbTYP, HX OT3bIBYUMBOCTbIO Ha BHOCUMbIE 3JIEMEH-
Thl, C IpyTOi — KpaiiHe HHU3KHUM 3aflacoM MonubjeHa U KobajibTa B I0-
YBax peruoHa.

IMpumMeHeHUEe TPEANIOCEBHOTO CMAuMBAaHUS CEMSIH MUKPO3JIEMEHTa-
MM MOBBIUIANO KOHIEHTpALMI0O MOJUOAeHa B KyKypy3e M Kobajibra B
suMeHe B 1,5—2,5 pa3a, a B 600ax u TuMocdeeBke — Ha 13—51%. On-
PbICKMBAaHWE PAaCTEHWH pacTBOpaMHU JaHHBIX MUKPOYXOOpPeHMH cnocod-
CTBOB&JIO TOBBILIEHUIO COLEPXaHUSI MoJuOIeHA U KoOalbTa B KY/IbTY-
pax Ha 3—50%.

BaXHbIM KpHUTepHEeM OLIEHKH 3aKOHOMEPHOCTE! AWHAMHUKH MUKPO-
3JIeMeHTOB B CHCTeMe MOYBa — pacTeHHE SIBJISIETCH YPOBEHb MX BBIHOCA
ypOXaeM pas3sIMUHBIX CEJIbCKOXO3SIMCTBEHHBIX KY/IbTYp. AHAJIU3 MONy4YeH-
HBIX JAHHBIX TOKa3bIBaeT, YTO JAHHBIA KPUTEPUI 3aBUCUT OT BUIA KYJTb-
Typ.
HauGonee BHICOKUM BBIHOCOM O0pa, MapraHiia U uuHka (200—341 r/ra)
XapaKTepu3yeTcsl KopMoBasi cBekJia; MonubaeHa (3,5—8,5 r/ra) u kobanb-
T1a (0,9—1,8 r/ra) — kKopMoBble 600Obl. 3JHAUWUTENbHBIH BBLIHOC MapraHLa
(215—338 r/ra) u uunka (130—223 r/ra) xapakrepeH At KyKypy3bl. Au4-
MeHb U TUMO(eeBKa JIyroBasi OTIMYAIOTCS MEHBIIUM BBIHOCOM MHUKpO3Jie-
MEHTOB.

OnHaKoO KOJIMYECTBO MMKPO3JIEMEHTOB, OTYYXIAEMOE M3 IMOYBHI YpoO-
3KaeM, 3aBUCHT He TOJIbKO OT BHIA CEJIbCKOXO3AWUCTBEHHBIX KYJIbTYp, HO
M OT THTIA TIOYBBI, a TAKXE OT 3araca B HEil MHUKpO3jJieMeHTOB. B ypoxae
pacTeHU, BbIpAlllEHHBIX Ha OPraHOT€HHBIX MOYBAX, OTIUYAIOILUXCS OT
MHUHEpPAIbHBIX HE TOJBKO KOMILIEKCOM arpOXMMHUYECKHUX CBOWHCTB, HO U
GoJiee HU3KUM 3aMacOM MHUKPO3JIEMEHTOB, COMlepXaHUE MOC/IETHUX ObLUTO
3HauYUTEIbHO HUXe. Tak, KonuuecTBO 60pa B ypoxae KOpMOBBIX O000B U
CBeKJIBI ObIJIO HUXeE B 1,2—1,4 pa3a; MonubaeHa B Kykypy3e u THModeeB-
ke — B 1,8, a kopMOBbIX 606ax — B 2,4 pa3a; KobajibTa B 606ax, ssaMeHe
U TuMo(deeBKe — B 2 pa3a; MapraHila B cBeKJie U Kykypyse - B 1,4—1,6
pa3a; Mmeau B suMeHe U TUModeeBKe — B 1,2—1,6 pa3a; 1IMHKa B STYMEHE,
cBekJie U KyKypy3e — B 1,5—1,7 pa3a.

BHeceHHe MHKpoOynoOpeHH# OKa3bIBaeT 3HAYUTENbHOE BIIMSSHUE Ha
ypOBEHb BLIHOCA MUKPOIJIEMEHTOB YPOXaeM CeJTbCKOXO3SUCTBEHHBIX KYJTb-
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Typ. YCTaHOBJIEHO, YTO C YBEJMYEHUEM JI03 BHOCHMBIX MUKPOYIOOpEeHW
KOJIMYeCTBO MUKPO3IJIEMEHTOB B YpoXae MoBbillaeTcss. KomuuecTBo MHK-
PO3JIEMEHTOB B ypoXae KYJbTYp 3aBUCHT He TOJIbKO OT JI03 MHKpOYnoOpe-
HUIf, HO U OT CITOCOGOB UX BHECEHMS.

HauGornee BricOKOe AeiCTBHE Ha MOCTYIUIEHHE MUKPO3JIEMEHTOB B pa-
CTEHHS U WX BBIHOC YPOXaeM OKa3blBaeT BHECEHHEe MHKPOYAOOpEeHWil B
nousy. BHecenue 2 kr/ra 6opa non 606b! M CBEKITy MOBBILIAIO BHIHOC 3J1€-
MEHTa ypoXXaeM JaHHBIX KYJbTYp COOTBETCTBEHHO Ha 13—27 u 34—36%, a
8 kr/ra Meau Ton SUMeHb U TUMO(eeBKY — Ha 39—45%.

MapraHueBble ynoOpeHusi B 1o3e 12 Kr/ra crocoOCTBOBAIA yBeJlWye-
HHIO BbIHOCA 3JIEMEHTa ypoXXaeM KOPMOBO# CBEKJIbI M 3€JIEHOM Macchl Ky-
Kypy3bl cOOTBETCTBeHHO Ha 30—48 u 21—40%, a uMHKOBbBIE B JIo3e 8 Kr/ra
TIOBBIIIAJIM KOJIMYECTBO LIMHKA, BHIHOCHMOTO CBEKJION, KyKypy30il U su-
MEHEM COOTBETCTBEHHO Ha 41—48, 24—69 u 41—66%.

boJsiee MHTEHCUBHEI BHIHOC MUKPO3JIEMEHTOB UMEET MECTO MpH NpHU-
MeHEeHHUH MOJIMOIEHOBLIX W KOOANLTOBBIX ynoOpeHuit. BHecenue 3THX ya00-
penmii B no3e 0,6 Kr/ra oOyc/IOBIHMBAJIO YCWIEHMe BbIHOCA MOJIHOAEHA U
KobaibTa ypoxaeM KOPMOBBIX 6000B, TUMOdeeBKH JIYTOBOM, KYKypy3bl U
s;lUMEeHs B 2—5 pa3a Mo CpaBHEHHIO C KOHTPOJIEM.

MeHbliiee, HO CYLIECTBEHHOE yBeJIMUEHUE BHIHOCA MUKPO3JIEMEHTOB
ypoxaeM pa3HBIX CeJIbCKOXO3SIHCTBEHHBIX KyJNbTYD HaGMIoAaNoch Mpu
BHECEHUM MMKpPOYIXOOpeHUI CIOocoOOM MNpeANOoCeBHOT0 CMayUBaHUSA
cemsiH. [Ipu 3TOM KOJIMUECTBO GOpa B ypoxae MPUBEAEHHBIX BBIIIE KYJb-
TYp yBeJTHUUBAJNOCH B cpeaHeM Ha 9—17%, menn — 11—20%, MapraHua
— 12—23%, umuka — 17—28%, mMonubnena u Kobaiabra — oT 25 10
200%.

MeHee 3HaYUTENbHOE MOBBILIEHHE BHIHOCA MUKPOJJIEMEHTOB UMEJO
MECTO TIpU BHECEHUH MHUKPOYIOOPEHUH ITyTEM OTNPLICKUBAHUS PAcTEHUM.
KoneGauus y Gopa, Mein, MapraHua ¥ IIMHKa cocTasisuid ot 4 1o 19%, a
MonbaeHa U kodbankta — ot 8 1o 57%.

HecMoTpsi Ha CpaBHUTEJIbHO HU3KHH BBIHOC MMKPO3JIEMEHTOB pacTe-
HHUAMM, Ha OPTAaHOTEHHBIX TOYBaX B aOCOJIIOTHBIX BEJMYMHAX, IO CpPaBHe-
HUI0O C MUHEPAILHBIMH, OH §oJjiee BBICOK MO OTHOWIEHHIO K KOHTPOIIO.
3TO CBHAETENLCTBYET O 3HAUUTEJLHOM MCHONIb30BAHUM MHKPO3JIEMEHTOB
pacTeHHSIMU Ha JaHHBIX MOYBaX OT OOIEro WX 3araca B MaXxoTHoOM cioe. C
JpYTO# CTOPOHBI, HEPAaBHO3HAYHBI M3MEHEHHUsI 3aMacoB MHUKpPO3JIEMEHTOB
fIpU BHECEHHH OIMHAKOBBIX 103 MUKPOYIOOpEHHUI Ha pa3HbIX THMax MOYB
B MpPOLIEHTaX Ha eAUHULY oOBbeMa.

Mpu BHeceHUH OOpHBIX yAoOpeHMit B no3ax 0,5; 1 u 2 kr/ra Ha MUHe-
paibHBIX TIOYBAaX CO CPEAHUM 3amacoM Gopa W3MeHsieTcs OOl 3anac 3se-
MeHTa cooTBeTcTBeHHO B 1,4; 1,8 U 2,5 pa3a, a B opraHOreHHOW MoYBe —
1,7; 2,4 u 3,9 paza. [IpmMeHeH e MeIHBIX yIoOpeHHii B 1o3ax 2; 4 v 8 KT/ra Ha
MOYBAX CO CPEIHUM 3aracoM MelH MOBbILIAET 00LMit 3anac 3jneMeHTa B 1,2;
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1,4 v 1,7 pa3a, a B OpraHOTEHHOI1 TIOYBE C HU3KUM 3aNacoOM MeIU — COOT-
BeTcTBeHHO B 1,3; 1,7 u 2,4 pa3a.

Hebonbume nameHeHns1 oOlLEro 3anaca MapraHiia B noyBax HaOmona-
I0TCS TIPU BHECEHWH MapraHueBbix yaoOpeHUit B no3ax 3; 6 u 12 kr/ra. B
MMHEPAIbHBIX Pa3HOBUIHOCTSX TIOYB CO CPeAHUM 3amacoM MapraHlla ero
KOJIMYECTBO MPAKTHYECKH He MEHSETCS, a B OPTaHOT€HHBIX TIOYBaX C HU3-
KWUM 3aIacoM 3TOro 3JieMeHTa — yBeanyusaercs B 1,1—1,3 pa3za.

BHeceHHe B MWHepaJibHbie TIOYBBI C HU3KMM 3alacoM MOJHGAeHa
MoJNGaeHOBBIX ynob6peHuit B no3ax 0,3; 0,6 u 1,2 xr/ra mosbIiaet 06-
1ee cojepXaHWe 3TOro 3jeMeHTa B MaxoTHoM cioe B 3,1; 5,3 u 9,6
pa3a, a B OPraHOreHHBIX TOYBax ¢ 3anmacoMm Monu6aeHa 0,04 kr/ra — B
8,5; 16 u 31 pa3. KobanbToBble yIOOpPEHHUS B TEX Xe [03aX Ha NMOYBaX C
HU3KHM 3aracoM KobajbTa yBEJIMYUBAIOT ero oouiuit 3amac B 1,1; 1,3 u
1,5 pa3a, a B OpraHOreHHbIX NMOYBaX — COOTBETCTBEHHO B 1,3; 1,6 u 2,2
pa3sa.

LluHkoBbIe yAIOOpeHHUs B 103ax 2; 4 M § Kr/ra nosbillaloT 001Ut 3amac
LIMHKAa B MUHEPAJIbHBbIX IMOYBAX CO CPEAHUM 3aracoM 3JieMEHTa COOTBET-
crBeHHo B 1,7; 2,4 u 3,9 pa3a, a B opraHOTeHHBIX MToyBax — B 2,7; 4,4 u 7,8
pasa.

Tpn mpeanoceBHOI 06paboTKe CEMSH U ONPLICKUBAHUM PacTeHUH pa-
CTBOpaMH COJIEif MUKDPO3JIEMEHTOB YBeJIMYeHHe OOILEro 3anaca WX B MO-
YBaxX MPaKTHYECKW HE MPOUCXOMUT.

Pacuer K03(pGUIIMEHTOB UCTIONBL30OBAHUSE MUKPO3JIEMEHTOB B CUCTEME
TMoYBa — MHUKPOYROOpeHHE — pacTeHME TMOKa3ajl, YTO C ypoXKaeM stYMEHSs
peiHocurcst ot 0,2 o 0,5% memu, ot 0,01 go 0,05% xobanbta M OT 2 NO
11% umHKa oT obluero mux 3anaca B noysax. [1o cTeneHHW MCHONL30BaHUSA
MHKPO3JIEMEHTOB YPOXaeM HaHHOI KyNbLTYpbI MX MOXHO DPAacroJIOXHTh B
cneayroumit psa; Zn>Cu>Co.

C ypoxaeM KOPMOBBIX 6060B BLIHOC MHUKPO3JIEMEHTOB CIEHYIOHIA: OT
1,8 no 8,3% 6Gopa, ot 1,3 1o 14% monu6aeHa u or 0,9 o 3,5% KobGanbTa.
Psi1 351eMEHTOB MO YMEHBUIEHHMIO X BBIHOCA JaHHOI KYJIBTYpOit OyleT UMETh
cnenyouuit sua: Mo>B>Co.

C ypoxaeM KyKypy3b! BeiHocuTcs oT 0,2 1o 0,6% mapranua, ot 0,4 no
6,1% monubneHa u ot 2,6 10 16,5% uuHka. DT EMEHTHI MO CTENMEHU
CHIKEHMSI UX BBIHOCA ypoXaeM 3eJIEHOI MacChl KyKypy3bl 00pa3yioT ciie-
nywoumid pax: Zn>Mo>Mn.

BbiHOC MMKPO3J€MEHTOB YpPOXaeM KOPMOBOU CBEKJIBI COCTaBIISIET
ot 9,3 no 30,8% Gopa, ot 0,29 g0 0,93% mapranua u ot 3,1 no 20,9%
LIMHKA, a ypoXaeM ceHa Tumodeesku jyrosoit — ot 0,13 mo 0,26%
menu, ot 0,013 no 0,024% xoGanbra u ot 0,2 no 3,3% MonubaeHa. Io
CTENEeHU CHUXEHUs BBIHOCAa MUKPO3JIEMEHTOB KOPMOBOM CBEKJIOH OHU
obpasylor ciexywowuit psa: B>Zn>Mn, a tumocdeeBKku JTyroBoit —
Mo>Cu>Co.
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BesvunHa BbIHOCA MUKPO3JIEMEHTOB C YpOXaeM B MPOLEHTaX OT WX
oOmero 3anaca B TMOYB4X 3aBUCUT OT 03 W CNOCOOOB TIPUMEHEHUs
MUKPOYIOOpEHUI, U NPU NPEANOCEBHOM CMayWBaHUU CEMsSIH OHa BbIlIIE,
YeM Npu BHECEHWM MX B TNOYBY WJIM OTPBICKUBAaHMU pacTeHWi. Tax,
NpH BHECEHHH MUKPOYHAOOPEHUI B MOYBY NMPOLIEHT UCMONb30BAHUS MUK-
PO3JIEMEHTOB Pa3HbIMU CEJILCKOXO3SIMCTBEHHBIMU KYJIBTYpaMH OT 00-
IIero 3amaca MOABUXHBIX (GOpM 3JIeMEHTOB B MaXOTHOM CJIOE COCTaB-
nsut; oT 1 po 18% 6Gopa, or 0,13 no 0,4% meam, ot 0,25 no 1% mapraH-
ua, ot 0,2 no 2,5 monubaeHa, or 0,014 xo 0,11% koGanbra u ot 1,9 mo
2% uvHKa.

Ipu npeanoceBHOM cMayWBaHUU CeMSIH OOLIHIT BBIHOC MUKPORJIEMEH -
TOB OT MX 3araca B noyBe Kojebaics B npemenax 3,6—31% 6Gopa, 0,2—
0,54% wmenu, 0,22—0,93% mapranua, 1,9—14% monubaena, 0,02—0,14%
kobanbra U 5,6—21% unHkKa.

OTHOCHUTENTBHO BBICOKMN BBIHOC MHKPO3JIEMEHTOB KYJbTypaMHU NpPU
MPeANOCeBHOM CMaYyWBaHUM CEMSIH MO CPaBHEHMIO C APYTUMM CIOCOGAMU
BHECEHUSI MUKPOYIOOPEHUiT OOBSCHSAETCH, C OAHOI CTOPOHBI, HE3HAYH-
TEIbHBIM JIOTIOIHUTENILHBIM BHECEHHEM 3JIEMEHTOB B MOYBY, BCJEACTBUE
Yero Mx 3amnac B MaxOTHOM CJIOE MPAaKTUYECKH He uaMmensieTcs. Kak csune-
TENILCTBYIOT JIUTepaTypHble AaHuble (JIbicernko E. T., 1976; Ancnok I1. U.,
1978 u np.) U coOCTBeHHbIE UCCIIEIOBAHUSI aBTOpa, TIpeAnoceBHass oOpa-
00TKa CeMSIH MUKpPO3JIEMEHTAMM OKa3bIBAE€T MOJOXUTEIbHOE BIHUSHUE Ha
aKTUBHOCTb POCTa KOPHEBOI CUCTEMBI U HAI3eMHOM YaCTH pacTeHUM, MpH-
BOJSILIEE HE TOJNBKO K MOBBILIEHHUIO YPOXAHHOCTH U MHTEHCHBHOCTH TO-
CTYTUIEHUS] XMMHYECKHX 3JIEMEHTOB B pPacTeHMS, a, CJIeOBaTeIbHO, U 00-
UIMii BBIHOC MHMKPO3JIEMEHTOB ypoXaeM, 3a cYeT GoJjiee aKTHBHOTO Mc-
TO/Ib30BaHHs MOCAEHUX U3 MX 3aMacoB B MOYBe.

Pa3Hble XMMWYECKHE 3JIEMEHTHI HE B OAWHAKOBOI CTETIEHH MCMONb3Y-
10TCA pacTeHUaIMU. K 3seMeHTaM, OTHOCSLIUMCSE K CUJTbHBIM MHUTPaHTaM B
CUCTEMe ToYBa — pacTEHHE, OTHOCATCA LUHK (oT 2 o 21%) u Gop (ot |
1m0 31%), cpennuM — monubaen (ot 0,2 mo 14%). CnaGo MUrpupyior B
JaHHoi cucteMe mapraven (ot 0,2 mo 0,9%), meab (ot 0,13 mo 0,54%) u
kobansT (ot 0,01 xo 0,14%).

PasHble CeNbCKOX03AUCTBEHHBIE KYILTYPhl TaKXe MOXHO XapaKTepu-
30BaTh MO UHTEHCUBHOCTH BBIHOCA MUKPO3J1eMEHTOB. M3yueHHBIE KyIbTy-
pbl MO JAHHOMY NPU3HAKY MOXHO PacrioNioXHUTh B YCIOBHBIN YObIBaIOLUU M
psa: kopMmoBast csekia (9,3—31% B; 3—21% Zn; 0,3—0,93% Mn)> kop-
MoBbIe 606bI (1,3—14% Mo; 1,8—8,3% B; 0,9—3,5% Co)> Kykypy3a (2,6—
16,5% Zn; 0,5—6% Mo; 0,2—0,6% Mn)> sumenb (2—11% Zn; 0,2—0,5%
Cu; 0,01—0,05% Co)> Tumodeeska ayrosas (0,2—3,3% Mo; 0,13—0,26%
Cu; 0,013—0,024% Co).

MonyueHHbIit pakTUUECKUIt MaTeEpHal O 3aKOHOMEPHOCTSIX MOCTyTUIe-
HUSL MUKPO3JIEMEHTOB B PAaCTEHUS U YPOBHE MX BbIHOCA Pa3HBIMHU CEJILCKO-
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XO34IICTBEHHBIMU KYJIbTYpaMU UMEET HE TOJIbKO OOJIbLIOE TEOPETHUECKOE,
HO Y MpakTuyeckoe 3HayeHre. OH MOXeT CIyXXUTh OCHOBO# NPU pa3paGoT-
K€ PauWOHaJIbHOW CUCTEMbl MPUMEHEHUS MUKPOYAOOPEHUI C YUETOM TH-
MOB MOYB, 3aMacOB B HUX MHUKPO3JIEMEHTOB, OHOJIOTMYECKUX OCOOEHHOC-
Teil BbIPAalLUBAEMbBIX KYJIbTYP.

Bbicokue BeMYMHBI BHIHOCA MUKPO3JEMEHTOB YPOXKAEM CEIhCKOXO-
3UCTBEHHBIX KYJIbTYP, a TaKXe 3HaYMUTeIbHAs OT3bIBYMBOCTb PACTEHUI Ha
BHECEHHE MUKPOYAOOPEHUI, TIONIOXKUTEIBHOE BIUSTHUE TTOC/IEIHUX Ha ypO-
Xal M ero KauecTBO MO3BOJSIIOT CAENATh BbIBOA O HEOOXOAUMOCTH UX CHUC-
TEeMaTUYECKOro MPUMEHEHHS B TMPAKTHKE CENbCKOXO3sHACTBEHHOIO MPOU3-
BOICTBA B PETMOHE.

B 3aBepinerue, 060011as KOMIUIEKC MHOTOYHCIEHHBIX BOMIPOCOB, CBSI-
3aHHBIX C PETMOHAILHBIMU OCODEHHOCTSMU pacCrpoCTPaHEHUSI MUKpOJJie-
MEHTOB B TMOYBaxX U ACHCTBUS MHMKPOYAOOpPEHUH Ha ypoXail BO3[enbiBae-
MBIX KyJBTYP B CAaMOM 3allafHOM perMoHe PoccuM, MOXHO caenaTh cieny-
I01LlMe BBIBOMBI U MPEIOXEHUS.

1. [TouBooOpa3oBaHue Ha TeppuTopun KasiMHUHTpaICKO 06/1acTH Npo-
HUCXOIUT B CrelU(PUYECKUX MPUPOAHO-KIUMATHYECKUX YCIIOBUSIX, XapaK-
TEPU3YIOILMUXCA TEMJIBIM BJIaXHBIM KJIMMaTOM, pa3BUTHEM pa3HOOOpas-
HBIX TIPOLIECCOB — MOA30JUCTOrO, AEPHOBOrO, 6OJIOTHOrO, U Takxke Oy-
PO3EMHOTrO U mpoliecca JecCuBaxa. 31eCb BLICOKUIA TOIOBOU MPUPOCT pa-
CTUTENBbHON Macchbl, obecrnieyuBalomnii 6OMbLUIOE MOCTYIUIEHUE OpPraHU-
YeCKOro BElIeCTBA B MOYBY, COYETAETCSH C SHEPrUYHON ero MUHepanusa-
HHeit, yTo OOYCIOBIUBAET UHTEHCUBHOCTbh KPYTOBOPOTa BEHIECTB B CHC-
TeMe ToYBa — pacTeHue. ITH 0COOEHHOCTH Hapsy C BIUSIHUEM ApeBHEMN
3eMJIEICTIBYECKON KYJNbTYPHl CIIaXUBAIOT OOLI[ME 3aKOHOMEPHOCTH, TpH-
CylMe KaXIOMy MpoLECCy MOYBOOOpa3oBaHHsl, H BHOCAT PETMOHANIbHbBIE
OTIUYMA.

2. MUKpO3JIeMEHTHBI COCTaB NMOYBOOOPA3YIOIIMX MOPOJ ONpenensieT-
Csl OCOOEHHOCTSIMM MX MUHEPAIOTMYECKOTO, XMMUYECKOro U TPaHyJo-
MeTpHyecKkoro coctaBa. CpefiHee coiepXXaHHe MUKPOIJIEMEHTOB B TTOYBO-
obpasylonmx nopojaax KouedyeTcss B Cleayonux npeaenax: 6opa ot 2 xo
16, Mmequ — 3 nio 25, maprania — ot 45 no 380, monuGaera — ot 0,5 o
1,7, kob6anbta — oT 1 10 14 M uuuka — ot 9,7 1o 47 Mr B | KI mopoasl.
BoaHo-neqHuKoBbIe 6e3BajlyHHbIE TJIMHBI W TBLIEBAThIE CYTTUHKU OTIH-
yaloTcst 60Jiee BICOKHM COJEpXaHUEM MUKPO3JIEMEHTOB, MO CPaBHEHUIO
C MOPEHHBIMH BaJIyHHBIMU CYITMHKaMHU U cyrnecsiMu. MUHUMaIbHOE KO-
JIMYECTBO MHUKPOIJIEMEHTOB OTMEYEHO B 03€pPHO-JIETHUKOBBIX OGe3BanyH-
HBIX U JApeBHEALTIOBHANIbHBIX COPTHUPOBAHHBIX Tleckax. CpaBHUTENBHO
BBICOKHM ColiepXaHHeM Oopa, MeIM U MapraHlia U HU3KUM — KoOaJibTa
U LIMHKA XapaKTepHU3yeTcsl MorpebeHHblit Topd.

B uenom comepxaHue MMUKpPO3JIEMEHTOB B MOYBOOOpa3yIOIUX MOpOAax
00sacTH HMXeE TO CPaBHEHMIO C MOYBOOOpasylIMMHu noporamu Espo-
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neickoit yactu Poccuiickoit Penepalilu ¥ COM3MEPUMO C KOJTHUECTBOM
nocne/iHuX B nopoaax benopyccuu u IpubanTuku, 4To CBUAETENLCTBYET
O €IMHCTBE UX MPOUCXOXICHUSA.

3. MUKpO3JIeMEHTHBI COCTaB MOYBEHHO-TPYHTOBBIX BOJ (hOPMUPY-
eTcd NOA BIUSIHUEM OCOOEHHOCTEH XMMHUYECKOro cocTaBa IOYB U TO-
pon. CoiepxaHue MUKPOIJIEMEHTOB B MOYBEHHO-IPYHTOBBIX BOJax KO-
nebnercs B caenyomux npeaenax: 6opa — 0,88—3,8 y/n; menu — 4,3—
19,1; mapranua — 47—453; monubaena — 0,2—0,8; xobansra — 0,4—
1,7 v uunka 40—147 y/n. Kone6aHusi BEIMUUH KOHLIEHTPAUUU MUKPO-
3JIEMEHTOB B MOYBEHHO-TPYHTOBBIX BOJIaX SIBJISIETCS CJAEICTBUEM TIECT-
pPOTHI MOYBEHHOrO TIOKPOBA W pa3dHOOOpa3usi MOYBOOOpa3yloUWIUX TO-
pon.

OTMeuaeTcsi NOBLIILIEHHOE colepXaHue Oopa, MeAW, MOJHUOIEeHA U
LIMHKAa B BOJaX BOCTOYHOI 30HBI perMoHa, OTJIMYAIOUIUXCsi Gosiee BHICO-
KO MUHepaiu3allMeil U KOJIMYECTBOM OPraHUYeCKOro BEILECTBa, a TaK-
Ke MapraHiia U KoOajbTa B BOaX CEBEPHOI 30HBI, THe 3HAYUTEIHLHO pac-
MPOCTPaHEHB! AUTIOBHANIbHBIE U TOphsAHbIE MOYBHI.

4. Cneunduka ycioBHil MOYBOOOpa3OBaHMUS HAKJIA[bIBAaeT CBOW OTITE-
YaTOK Ha KOJIMUYECTBEHHBIE MapaMeTpbl CONEPXAHUS MUKPOIIEMEHTOB B
noysax. B uenoM Banosoe conepxanue Gopa KoieGnercs B npeaenax 8,5—
13,6; menu — 12,7—19; mapranua — 211—321; monubaena — 0,65—1,5;
Kobanbra — 5,7—12,2; uuHka — 45—83 Mr/Kr, oaBUXHBIX (POPM COOT-
BeTCTBEHHO: Gopa — 0,37—0,97; meau — 2,7—9,1; mapranua — 60,7—
78,1; monubaena — 0,05—0,08; xobanbra — 0,79—1,3; unnka — 0,57—
2,1 mr/Kr.

AnmoBUanbHblE W OcyliaeMble TOPMSHBIE TOYBBI XapaKTepPU3YHOTCS
Oosniee BBHICOKMM KakK BaJIOBbIM COAEpPXXaHWEM, TaK U KOJUYECTBOM MOJ-
BUXHBIX (popM OOJNBIIMHCTBA MUKPO3JIEMEHTOB, MO CPAaBHEHUIO C JIEPHO-
BO-TMOI30NIMCTHIMU M JIEPHOBBIMHM TIOYBaMH. BajioBoe KOMUYECTBO MEIU U
LIMHKA B MOYBaxX o0JacTH, a TakKe MOABUXHBIX ¢(opM OOpa, MeAU, KO-
OaibTa M LIMHKA BbIle, @ MapraHia M MOABUXHOTO MOUOAEHa — HUXE,
yem B noysax benopyccun u IpuGanTHKu U COM3MEPUMO C KOJTUYECTBOM
MOCJIEIHUX B TaeXHO-JIECHbIX MouBax EBponeiickoit yactu Poccuitckoit
Menepalium.

5. O6iuue 3aKOHOMEPHOCTH pacrnpeneieHuss MUKPO3JIEMEHTOB, yCTa-
HOBJIEHHbIE Pa3/IMUHBIMU aBTOpaMU JUIst IPYTUX PETMOHOB CTPaHbl, HaXo-
ISIT CBOE OTpaXkeHHe U B moyBax oonactu. Beaywwmu dpaxropamu, onpene-
NIAIOWUMHU COliepXaHe MHKPOIJIEMEHTOB, SIBISIIOTCS TpaHYJIOMETpUYEC-
KHil coctaB MUHepanbHbix MoyB (r=0,31—0,82) ¥ 301bHOCTL OpraHOTEH-
HbIx (r=0,33—0,82), a Takxe cogepxanue rymyca (r=0,33—0,92). OcobeH-
HOCTU TMOYBEHHBIX MPOLIECCOB, 3aKJIOYAlOIMECS B aKTUBHOW MHUTrpalluu
XUMUYECKUX 3JIEMEHTOB, TIpe/oTIpee iU claboil CTENeHU YCTOHYUBOC-
TH CBSI3b COAEPXAHUS MUKPOIJIEMEHTOB C TMOKa3aTeJIIMU, XapakTepU3ylo-

244



UMK peakuuio noussl: pH — (r=0,22—0,7); S — (r=0,17—0,78); V —
(r=0,22—0,65).

6. PazHooGpa3ue mpupoAHbix (akTOpoB U HEOAWHAKOBOCTh MX y4ac-
TUS. B MO4YBOOOPA30BaHUU SIBUIUCH ONHOM W3 TJIABHBIX MPUUYUH CJIOXK-
Hoit nuddepeHMalu pacnipefie/ieHUs1 BellleCTB 1Mo Apoduilo ¢ Ha-
KOMJIEHUEM MUKPOJJEMEHTOB B 30HaX reOXMMHUeCKUX GapnepoB. B nep-
HOBO-TIOA30JUCTBIX U NEPHOBBIX MOYBaxX B CWJIY MpeBaupoBaHusl 6UO-
TEHHOW aKKyMyJSLUHUU MaKCUMaJbHOE KOJIUYECTBO OONBbUIMHCTBA MUK-
pO3JIEMEHTOB OOHApyXXUBaeTCs B TYMYCOBOM U WUTIOBUAJILHOM TOpU-
30HTaX. MHKpPO3JIEeMEHTHBIN! cocTaB npoduieil aJTIOBUAILHBIX U OCY-
maembix TOpdsiHbIX MouB opMmUpyeTcsl MOA BO3AeHCTBUEM OUOTEHHOM,
TMAPOTEHHOW U MEXaHUYECKOIl aKKyMyIsiLiMU, YTO U ONpEAeNsieT Xa-
paKTepHble OCOOEHHOCTH B pacnpefieleHHH MHKPO3JIEeMEHTOB MO TMpo-
o 3Tux nmoys. KoJIMYeCTBEHHYIO XapaKTEPUCTUKY MUTPALIMM MUKPO-
37eMEHTOB B mpoduiie HalOT BeJIHYUHBI KO3(PGDUUMEHTOB UX HaKOIIe-
HUA, KOTOpble Ui BajJoBbIX (opMm KoneGmioTcs B mpeaenax ot 1,3 nmo
4,1; MOABMXHBIX — OT 2,2 10 6,1, 4TO CBUIETEALCTBYET O INpeobnana-
HUU OMOTreHHON aKKyMYJSIIMKW MHMKPO3JIEMEHTOB B TYMYCOBOM TOpH-
30HTE TIOYB.

7. PernoHanbHble 0COOEHHOCTH MOYBOOOPa30BaHUs, CBSI3aHHbIE CO Ce-
uHUKoit reoMOpdOIOTHYECKUX, KINMATHYECKUX U TIOYBEHHBIX YyCIO-
BUIA, a TaKX€ TMAPOJUTHYECKOTO PEXUMA U BUAA UCTIONL30BaHUS 3EMENb
B YCIOBUSIX UHTEHCUBHOI MeJIMOpalIMU, HAXO[AT CBOE OTPaXeHHE B KO-
JIMYECTBEHHOM M Ka4yeCTBEHHOM COCTaBe APeHaXHbIX Boi. ExeromHo ¢
reKTapHoOi Tuiowaau otvyxapaercs 2,5—6,5 r 6opa, 17,3—28,8 r menu,
234—416 r mapranua, 0,5—1,5 r monubaeHa, 1,3—1,9 r kobansra u 112—
250 r uunka. [1pu 3TOM Ha NauiHe BHIHOC MUKPOINEMEHTOB JPEHAXKHBIM
CTOKOM B iBa pa3a Bbllli€, YeM Ha JIyTONMacTOMIHBIX YroAbsaX, YTO CBsi3a-
HO ¢ 60siee MHTEHCUBHBIM HUCIMOJIb3OBAHUEM TIAXOTHBIX 3eMeNib, aKTUB-
HOW MHUHepaJiM3aLMell B HUX OPraHWUYECKOTO BelEeCTBa M 3HAYUTENbHOMN
MUTpaLMeil XUMUYECKUX 3JIEMEHTOB B YCJIOBUSIX MPEUMYILECTBEHHO NPO-
MBIBHOIO BOAHOIO peXuMa. YpOBeHb BLIHOCA MUKPO3JIEMEHTOB JAPEHAX-
HBIM CTOKOM HOCHUT CE30HHBIIf XapakTep — €ro MakCUMyM NPUXOAUTCS
Ha 3UMHUI U paHHEBECEHHMH TepUOAbl, a MUHUMYM — Ha JIETHUH U
PaHHEOCEHHUIA.

8. B ycnoBusiX pacTylIero ypoBHs XMMU3allMU 3eMieleNius npuMeHe-
HUe NMOBBIIEHHbIX 103 MUHEPATLHBIX U OPTAHUYECKUX yIOOpEeHUt Ha oHe
CUCTEMATUYECKOTO W3BECTKOBAaHHWS BO MHOTOM TMpeoOpa3syeT xoa ¢usn-
KO-XWMHWUYECKHUX TNpeBpallieHuil, 00yCIOBIUBAIOIIMX U3MEHEHHUE NOABUX-
HOCTH Makpo- ¥ MHUKPOIJIEMEHTOB B MOYBAX U WHTEHCUBHOCTH MOCTYMN-
JIEHUS UX B pacTeHUsi. [IpU M3BECTKOBAHUU KUCIHBIX NOYB B TNEPBhIE TOLBI
MOABUXHOCTb MUKPO3JIEMEHTOB U MOCTYIJIEHUE UX B PACTEHUSI HECKOJIb-
KO CHUXAIOTCSH, a B MOCAeAEeHCTBUM — BO3paCTalOT, YTO TIPUBOAMT K yBe-

245



JIMYEHUIO OOIero BBIHOCA MUKPO3JIEMEHTOB ypoxaeM. [1o cpaBHeHUIO ¢
JIOJIOMUTOBOM MYKOH ciaHLEeBasi 30/1a OKa3blBaeT Jiyulliee BO3JEHCTBUE
Ha MUKPO3JIEMEHTHBIH COCTaB TOYB, T. K. OHa CONEPXHUT B CBOEM COCTaBE
3HAYUTENILHOE KOJMUYECTBO MUKPOIJIEMEHTOB.

Tlpu BHECeHUU a30THBIX ynoOpeHMiT HabmonaeTcss HEKOTOpOe BO3pac-
TaHUE TMOJABMXHOCTH OONBIIMHCTBA MUKPO3JEMEHTOB, a (OCHOPHBIX U
OpraHUYeCKUX — CHHXaeTcsl, 0OCOOEHHO B roj ux BHeceHus. KanuiiHbie
ynoOpeHHsl MPaKTUYEeCKU HE OKa3blBaIOT BIMSHHUSA Ha TTOABUXHOCTh MUK-
poaneMeHTOB B nouBax. Ha ¢oHe BBHICOKOTO YPOBHSI IpUMEHEHHS yIo0pe-
HUIT OOLLUI BBIHOC MUKPO3JIEMEHTOB C YpoXaeM Bo3pacTaeT B 1,5—2 pa3sa,
yeM ycwiuBaeTcsl UX neULIMT B MOYBaXx.

9. PaccuuTaHHBIi OalaHC MUKPO3JIEMEHTOB B MTOYBaxX 06GJMacTH CBUJE-
TENLCTBYET O TOM, UTO JiaXe MPHU CYUIECTBYIOLIEM YPOBHE ypoXalfHOCTH
MMEET MECTO APKO BbIPaXEHHBbIH AedULUUT MOJIUOAEHA, KOOIbTa U LIUH-
ka. [1pu 3ToM oOmuit pacxon 6opa, Meau M MapraHua GJM30K K UXx IO-
crytuieHU10. C poCTOM YpOXXaifHOCTH CeJIbCKOXO3SIACTBEHHBIX KYJILTYD 3Ha-
YUTEJIbHO YBEJIMYHUBAETCS PAcXolli MHKPO3JIEMEHTOB, M TPAKTHYECKH BCE
OHU CTAHOBSATCSA AEDULHUTHBIMU, YTO OOYCJIOBIUBAET HEOOXOAMMOCTh CHU-
CTEMaTHUYECKOTO NMPUMEHEHUSI MUKPOYIOOpEHUIt. DTOT BLIBOA U HaHHbBIE
no pacueTy OajaHca TOATBEPXAAIOTCS pe3yibTaTaMHM aHajM3a U3MeHe-
HUS CoJiepXaHUs MUKPO3JIEMEHTOB B MOYBax 3a nociaeaHue 15 net. B pe-
3y/IbTaTe MPOBEACHHUSA MOTHOTO LIWKJIA U3BECTKOBAHUS KHUCJIBIX TTOYB CJIaH-
LIEBOIt 30J10if 33 3TOT MEPUOA TUIOIAAU TOYB C HEAOCTaTOYHON obecre-
YEHHOCTbIO OOpOM CHU3WIUCHL Ha 18,2%, Menbio — 11,3%, mapraniiem —
2,8%, a MOMUGAEHOM, KOGAJIbTOM M LIMHKOM — BO3POCJIH COOTBETCTBEH-
Ho Ha 0,8; 0,9 u 8,1%.

10. dakTiueckuii MaTepuas CoAepXaHUS W paclipelie/ICHUs BaJIOBBIX U
MOABUXHBIX (POPM MHUKPO3JIEMEHTOB B IMOYBaX MpEACTABIEH B BUIE Kap-
TocxeM. OTMeueHa TeCcHast B3aUMOCBS3b CITEUUPHKU pacTipeie/ieHUs] MUK-
PO3JIEMEHTOB C reorpad@uyecKUMH 3aKOHOMEPHOCTIMU PaclpOCTPaAHEHUS
nouB. BbiaeneHbl reOXUMUYECKHE aCCOLIMALIMM U TIEAOTEeOXUMHYECKHE TIpO-
BUHLIMM HAKOTUIEHUSI U pacCesiHMss MHKPO3JIEMEHTOB Ha TEPPUTOPUU 0O-
JIACTHU, KGTOpPbIE TIPEACTABISIOT COO0M KOMIUIEKCHBI MarepHani, XapakTe-
pHu3ylouuii Kak reoMopgosoruuyeckue, Tak U NMOYBEHHbIE U T€OXMMUYEC-
Kue OCOOEHHOCTH TEPPUTOPUM.

11. BoimosiHeHHbIE MeTORMYECKHE pabOThl MO TOJEBOMY OOC/eNOBa-
HUIO TIOYB C LIENIbIO KapTorpaupoBaHUsi COAECPXaHUS MHUKDPO3JIEMEH-
TOB W COBEpILIEHCTBOBAHUIO MX aHAJIMTUYECKOTO OTpee/IeHUss METOAOM
aTOMHO-a6CcOpPOLMOHHOI cIEKTPODOTOMETPUU TO3BOJISAIOT YHUDUIIHPO-
BaTb CUCTEMY MCC/IEOBAHUSA MUKPOS3JIEMEHTHOIO COCTaBa MOYB M pac-
TEHUMA.

LlenecooOpa3Ho oTOOp MOYBEHHBIX 06Pa3lOB MPOBOAUTDL B MEPHOL C
amnpesist MO OKTAOpb MO AWArOHajJU 3JIEMEHTAPHOIO Y4acTKa MJOIIaAblo
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o 10 ra, npu 3TOM CMelIaHHBINH OOpa3el] COCTaBJIsATh He MeHee YyeM U3 40
WHAWBUAYAJILHBIX po0. [Tpu aToMHO-aGCOPOLIMOHHOM OTIpeACTICHUU Melu
¥ MapraHila BO3MOXHa 3aM€Ha 4acOBOTO BCTPSIXMBAHUSA CyCMeH3UH — 15-
MUHYTHBIM, @ GUILTPOBAHUE — OTCTAUBAHHEM.

12. C ucnonbszoBaHueM IBM cocraBneHbl MHOrogaKTOpHble MOAETH
perpeccui. [TouiaroBblii aHAIU3 3TUX MOJeEJel MO3BOIWI BBIAETUTD (ak-
TOpBI, CYLIECTBEHHO BIMSIOLIHE Ha CONEPXaHUe MUKPO3JIEMEHTOB B TO-
YBax, U MOCTPOUTb HAa 3TOI OCHOBE JIOTHYECKU psall PaKTOPOB C yUETOM
ux 3HayuMocTd. [losyyeHHBble ypaBHEHUSI MHOXECTBEHHOW perpeccuu
OTpaXxaloT B3aMMOCBSI3b KOMILIeKCa (PU3UYECKHUX M arpOXHMHUYECKUX
CBOCTB TTOYB U COJIEPXAHUSI MUKPO3JIEMEHTOB U MOTYT ObITh HCIOJB30-
BaHbl B KauyeCTBE TEOPETUYECKON OCHOBBI AJi TPOTHO3UPOBAHUA U3MeE-
HEHUsT MUKPO3JIEMEHTHOTO COCTaBa IOYB MOJ BJUSTHHEM Pa3jIWYHBIX ar-
POXMMHYECKUX MepOTIpUATHil. PerHoHanbHble OCOOEHHOCTU HU3ydyaemow
TEPPUTOPUU C €€ APEBHEH 3eMieNe/IbuecKoi KyJIbTypol U MpeBaiupoBa-
HUEM aHTPOIOTEeHHOTO BO3JEHCTBUS HAa Pa3BUTHE MOYB BbIABUTAIOT aKTy-
aJIbHOCTb BBEAECHUS 3/IeCb MOHUTOPHUHTA XapakTepa U3MEHEHUs XUMUUec-
KOTO COCTaBa MOYB C MCIOJAb30BAHUEM TMOJYYEHHBIX MaTeMaTUYECKHUX
Mojenein.

13. MNpeanoxeH KaueCTBEHHC HOBBIN KOMIIJIEKCHBII METO OLIEHKU 00eC-
MEeYeHHOCTH TIOYB 3armacaMi MUKpPO3JEMEHTOB (B Kr/ra) ¢ MCIONb30Ba-
HUEM XapaKTepUCTUKU WX QUNUECKUX U aTPOXMMUYECKUX CBOMCTB. 3amnac
6opa B rnouysax obnactu B cpeaHeM Koneonercs ot 0,7 no 1,4 xr/ra; Mmenu —
oT 5,9 no 13,9; mapranma — ot 45 no 197; monu6aena — ot 0,04 no 0,19;
kobGansTa — ot | f10 2,6 u uuHKa — ot 1,2 1o 3,4 xr/ra. HauGonsuinii 3anac
MHKPO3JIEMEHTOB UMEIOT JIEPHOBBIE U AJTIOBHAJIbHbIE MOYBLI, Hojiee HU3-
KUif — ocyuiaeMble TopdsiHbie. [J1epHOBO-NOA30UCTHIE TTIOYBbI 3aHUMAIOT
MPOMEXYTOYHOE TOJIOXEHHE.

B nosieBbIX 3KCMEPUMEHTAX YCTAHOBJIEHBI Ipalaliii HYXJAeMOCTH TIOYB
B JIONOJHUTEJIBHOM BHECEHMU MUKPOIJIEMEHTOB B 3aBUCUMOCTU OT HX
¢akTHUYECKOTO 3amaca B TyMyCOBOM ropu3oHTe. OlieHKa 06ecrieyeHHOCTH
MOYB MO MPEAIOXEHHBIM TPaJallUsiM XOPOLIO COIIacyeTcst C OT3hIBYMBOC-
ThIO PACTEHUNA Ha BHECEHUE MHUKPOYAOOpeHMIA.

B uenoM nouyssl 067acTU MO 3aMacaM MHKPO3JEMEHTOB XapaKTepU3y-
10TCA OT HU3KOM [I0 BBICOKOI CTETIEHbIO 00ECTIE4eHHOCTH OOpOM, MEIbIO U
MapraHieM; HU3KOM MU cpefHeil — KoOalbTOM W LIMHKOM; HU3KOU —
MOJIUOJIEHOM.

14. BaxHeitiei 3aaueit arpOXMMWYECKUX UCCIIETOBAHWI SIBJISIETCS U3Y-
YyeHWe peaklUUM pacTeHUH Ha JOMOJTHUTENbHOE BHECEHWE MUKpPOYyHoOpe-
HUI1 B KOHKPETHBIX TTOYBEHHBIX YCIOBUSX. B TO/IEBBIX OMBITAX YCTAHOBJIEHO
MONIOXUTENIBHOE NEHCTBUE MEAHBIX, KOOAILTOBBIX U LIMHKOBBIX yAOOpe-
HUH MOJ AYMEHb; MAapraHUEBbIX, MOJTHUOAEHOBLIX U LIMHKOBBIX — TIOJ KY-
Kypy3Y; MOJUOIEHOBBIX, OOPHBIX U KOOGANIBTOBBIX — MOJ KOPMOBbIe GOGHI;
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MEIHBIX, KOOAJIbTOBBIX U MOJHOAECHOBBIX — TOH TUMOGEEBKY JIyrOBYIO;
MapraHLEBbIX, GOPHBIX M IMHKOBLIX — MO/l KOPMOBYIO cBekiy. Ilpn 3toM
3¢ pexTUBHOCTL MUKPOYAOOPEHUIT 3aBUCENIA OT OBECTIEYEHHOCTH TTOYB MUK-
PO3JIEMEHTAMM.

15. 13 Tpex u3BeCTHBIX CMIOCOGOB MPUMEHEHUSI MUKPOYROOpEHHIi Hau-
Oonbllive IPUGABKU ypoXasi U3y4aeMbIX KYJIbTYp MOJYYEHbl OT BHECEHUS
WX B MOYBY M MPEATIOCEBHOTO CMaYyMBaHUsl CEMSTH pacTBOpPaMH COJieift MUK-
poaneMeHToB. [Ipu 3THX criocobax BHeCEHUs YIOOpeHWit TIox siuMeHb (Ha
done Ny P, Ky ) ypoxait 3epHa TIOBBLIILANCS COOTBETCTBEHHO Ha 5,3—16,6
v 4—12,7%, xopmoBbix 60608 (P K. ) — Ha 4,2—13,9 u 3,5—10%, 3ene-
HOM Macchl KyKypy3bl M KOPHEMI0A0B KOpMOBOH cBekiibl (N, P K ) —
Ha 6—14 u 5—11%, cena Tumodeenku myrosoit (NP K,) — Ha 8,8—
16,9 1 4,3—12,1%. MeHee 3HauuTeNbHAs IPUOaBKA ypoXast CENTLCKOXO35Ti -
CTBEHHBIX KyJbTYp (4—8%) mosyyeHa MpU HEKOPHEBOH TOAKOPMKE pac-
TEHUH MHKPO3JIEMEHTaAMH.

16. B mosieBBIX 3KCIEPUMEHTAX YCTAHOBJICHO BLICOKOE MOJIOXUTENLHOE
BIMSTHUE MUKPOIJIEMEHTOB Ha KauecTBO ypoxasi. [lon ux BosmeiicTBHEeM B
PacTEHUSIX YBEJIMYUBAJIOCH COIEPXAHUE ChIpOTo nporenHa Ha 0,5—2,5 ab-
COJHOTHBIX TPOLIEHTa, aMHHOKUCIOT U MHKpo3siemeHToB. [Ipu 3TOM 006-
mias CyMMa aMUHOKHUCIOT B 3€pHe SUMeHs ToBbillajach Ha 3,9—4,6%,
KOpMOBBIX 606ax — Ha 3,2—11,1%, B KyKypy3sHoit macce — Ha 1,9—6,7%,
ceHe TuModeeBKH — Ha 1,2—4%, KOpHeTUIoflax KOPMOBOIA CBEKJIbI — Ha
2,7—17,2%. MuxpoynoOpeHUsl yBeTUYUBAIH COAEPXaHHe KaK 3aMEHUMBIX,
TaK ¥ HE3aMEHMMBIX aMHHOKHCJIOT B PacTEHUSX, a OTHOLUEHUE KOIHYe-
CTBa HE3aMEHHMBIX KUCJIOT K 3aMEHUMBIM TSI KaXI0i OTAENLHON KybTy-
Pbl U3MEHSLIOCh B HEGONBIIVIX Mpefeniax, T. €. aMUHOKUCIIOTHBIH cocTaB pa-
CTEHUI OCTaBAICS TOCTOSTHHBIM.

Tlpu BHeCceHUH MHMKpPOYNOOpeHUi 3HAYMUTENLHO BO3pacTal YpOBeHb IO-
CTYTUIEHUS] MHUKPOJJIEMEHTOB B pacTeHMss M MX BbIHOC ypoxaeM. OGIuuit
BbIHOC 60pa U3y4yaeMbIMU KyJIbTypaMM yBenuunBaicst Ha 13—36%, mequ —
Ha 39—45%, mapranuia — Ha 30—38%, uMHka — Ha 24—69%, a xobanbTa
U MonubaeHa — B 2—S5 pas.

17. Hanbonee 3KOHOMHWUYECKHN BBITOAHBIM CIIOCOOOM MTPUMEHEHUS MUK-
pOynoOpeHHii sABNIsieTCS TIpenoceBHast o6paboTKa ceMsiH pacTBOpaMH CO-
Jieit MUKpo3ieMeHTOB. [Ipu 3ToM criocobe BHECEHUsE MUKPOYIOOpeHWi nox
siuMeHb noxoz Ha | py6. 3aTtpar coctaBwi oT 1 1o 7 py6., mon KyKypy3y —
ot 1,1 o 5 py6., noa KopmoBble 6o6bl — oT 1,9 1o 7,7 py6., Mox KOPMOBYIO
csekly — ot 5,7 no 39 py6., nmox TuModeeBky — ot 1 no 4,1 py6., a ripu
BHECEHMH B MOYBY — cOOTBeTCTBEHHO oT 0,7 fo 1,5; ot 0,5 5o 1,2; o1 0,8
1o 4,8; or 3,4 1o 10,5 u ot 0,7 o 1,7 py6. HekopHeBasi moaKopMKa pacre-
HUA MUKDO3JIEMEHTAMH TaKXe J1aeT 3HAYMTENIbHBIH 3KOHOMUYECKUI 3¢-
tdbekT, HO GoJlee HU3KHUIA, IO CPABHEHHIO C TIPEATIOCEBHbIM CMaYMBaHUEM
CeMSIH.
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18. B ycioBusx 3ananHoi yactu HeuepHo3zemHoit 30HbBI PP ¢ yueToM
perMoHaNbHBIX OCOOEHHOCTEH MUKPOIJNEMEHTHOrO COCTaBa MOYB B lie-
JISIX TIOBBIILIEHUS] YPOXAHHOCTU M YIyYlIEeHUSI KayecTBa CEJIbCKOXO34M -
CTBEHHBIX KYyJbTYp HauboJjee 1ienecooOpa3HO NMPUMEHSITH CAEAyIOLIne
COYETaHUS MUKPOBJIEMEHTOB: MO AYMEHb — MeAb, KOOANbT U LIMHK;
KYKypy3y — MapraHel, MOJTUOIEH U LIMHK; KOPMOBhIE 6OOBI — MONUO-
neH, 60p U KOOAIbT, MHOTONETHHE 3JIaKOBbIE TPaBhl — Melb, KOOA/ibT
U MonuOAeH; KOPMOBBIE KOPHEIUIOABI — MapraHell, 6op u UMHK. [lpu-
MEHEHHWe TIOBBILIEHHBIX 103 MUHEPANIbHBIX yNoOpeHuit Ha ¢poHe cucre-
MaTHYECKOTO M3BECTKOBAHWUS YCWJIWBAET MOTPEOGHOCTH B MMKpPOYZOO-
PEHUSIX.

YyuThIBasE 3KOHOMHYECKYIO BBITOAHOCTh METONA MPEATIOCEBHOTO cMa-
YUBAHUS CEMSIH PaCTBOPaMU COJieif MUKPO3JIEMEHTOB, a TaKXe HeloCTa-
TOYHOCTb MPOU3BOACTBA U MOCTYIIEHHSE MUKPOYIOGPEHUii, 3TOT cnocod
MPUMEHEHUSE MUKPOYIOOpeHUIl Haubosee MpUeMIieM B 3eMJiieleNuu 00-
nactu. [peanocesHyio 06pabOTKY CeMsiH PEKOMEHAYETCSI IPOBOAMUTD pa-
CTBOpPaMH coOJieif MUKPO3JIEMEHTOB CIENYIOINX KOHUeHTpalwii, B % (B
pacuete Ha 3némeHT): 6opa — 0,02; meau — 0,01; mapraHua — 0,06;
moaubaena — 0,2; kobanbra — 0,3 u umuka — 0,05. Pacxon pactBopa Ha
00paboTKy | 11 ceMsiH JONIXeH COCTaBJsAThL (J1): 3epHOBble Xxyieba, OAHO-
JieTHHe 6060BbIE€ KyIbTYpbl — 2; OBOIUM U KOPHETIOAbBI — 7; MHOTOJIET-
Hue Tpasbl — 12. CMayuBaHWe CEMSIH MOXHO COBMECTUTDH C MPEANOCEB-
HBIM MPOTPaBAWBAHUEM, YTO CBOAMT K MMHUMYMY 3aTpaThl Ha MpUMEHE-
HUE MUKpPOYNOOpeHHi M TO3BOJSET MOJHOCTbIO MEXaHU3UpPOBaTh MPO-
Lecc, a HeOONMBLWON pacxol MUKpOYHOOpEHUI 1aeT BO3MOXHOCTb TIpUMe-
HUTb UX Ha 3HAYUTEJBLHOW TJIOLLAIH.

B nanbHeiiliem, MO Mepe pacUIMPeHUss TIPOU3BOJACTBa MUKpOyHoOpe-
HUI M yBEJIMYEHUS BBIMTYCKa MMUHEPAJIbHBIX YIOOpeHUi ¢ 100aBKaMU MUK-
PO3JIEMEHTOB, 3HAYUTEJIbHAS JIOJISI TIOTPEOHOCTU pacTeHU B MUKpO3Je-
MeHTax OyNeT YIOBIETBOPATHLCSA NMOCPEACTBOM BHeCeHUst UX B mousy. [Tpu
3TOM OOpHbIE yIOOpeHUst ClieAyeT BHOCUTh B fio3ax ot 0,5 mo 2 kr/ra, Mea-
Hbl€ U LIUHKOBBIE — OT 2 10 8, MapraHiieBbie — oOT 3 10 12, Ko6anbTOBLIE
u MonubaeHosble — oT 0,3 o 1,2 xr/ra (B pacyeTe Ha 3JEMEHT) B 3aBUCU-
MOCTH OT 00eCreYeHHOCTH TIOYB 3amacaMi MHKPOIJNEMEHTOB.

IMpuMeHeHHe MUKPOYHOOpEeHHIT METOAOM HEKOPHEBOIT TOAKOPMKH
cjieyeT NPOBOAUTH NMPU TOSIBJIEHUU NMPU3HAKOB HELOCTaTKa MUKpO3Jie-
MEHTOB y pPacTeHWii, KOHLUEHTPALWsi PaCTBOPOB UISi UX ONPbICKUBAHUSA
JIOJIXKHa ObITh B [[Ba pa3a HUXe, YeEM TMPHU MPEANOCEBHOM CMauMBaHUHU
CEMSIH.

19. Ipu peureHuu npoGneMbl PpallUOHATBHOTO MPUMEHEHUSE MUKPO-
ynobpeHuii uesecooOpa3Ho MPOBOANUTH (haKTHYECKYIO OLEHKY obecrie-
YEHHOCTH TOYB MUKPOIJEMEHTAMU MO MPETOXEHHBIM IpajalusM 3a-
nacos (B kr/ra). C 3Toif LeAbl0 arpPOXHMHUYECKOI clIyx0e npu nposeae-
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HUU 00CJieloBaHUS MOYB Ha COAEPXaHUE MHUKPOIJIEMEHTOB HeoOXoam-
MO AOTOJHUTENBHO YUUTHIBaTh OOBEMHYIO Maccy U MOLLHOCTb TYyMYCOBO-
TO TOpU30HTA.

20. UccnenoBaHus coiepXaHWsi MUKPO3JIEMEHTOB B TIOYBAX LI€IeCcO00-
pa3HO COBMeEIAaTh C MacCOBbIM 00CJieIOBaHUEM TOYB, POBOAUMBIM arpo-
XUMHUYECKOUN CITyXOOM.

21. TpemnoxeHHble MHOrOGaKTOPHbIE MaTeMaTHYeCKHe MOJENH B3au-
MOCBSI3U MUKPO3JIEMEHTHOTO COCTaBa CO CBOICTBaMM TOYB MOTYT MCITOJb-
30BaThCsi B PaCYETHOM PEKOTHOCUMPOBOYHOM METOIE€ NMPOTHO3MPOBaHHUSA
U3MEHEHUS coliepXXaHUsi MUKPOIJIEMEHTOB B MOYBaX U B CUCTEME TTOYBAa —
pacTeHHe.
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