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BBE/JIEHUE

AKTyaJIbHOCTb Mpo6JieMbl U3BeCTKOBaHMUs Mous B Poccuu cea3aHa ¢ Haubosib-
IIMMH MO0 CPaBHEHWIO C IPYTMMHU CTPaHaMH [UIOWANAMH MOYB C U3OBITOYHOM KH-
CNOTHOCTBIO (Gosiee 50 MIH ra M0 HENOJHBLIMU AaHHBIMH arpoXMMHYecKux obdcneno-
BaHuii). [Inowanp e noys, Ha KOTOPBIX HEOOXOAMUMO TMPOBOAMTH MEPUOAHUECKOE
BHECEHHE M3BECTKOBBIX yn0OpeHUii Ha 20-25% Gonblue. be3 pelieHns 3anauyu onru-
MH3aLMH peakLUH cpelbl B NOYBE HENb3A CO34aTh BHICOKONPOIYKTHBHOIO 3eMJIEae-
Jus, @ TaKkxkKe JyronacTOMILIHOrO X034HCTBa U B LIEJIOM PELUUTh NMPOAOBOJIbCTBEHHYIO
npodneMy. Oco0eHHO akTyanpHa 3ajJaya ONTHUMHU3ALMH  (U3NKO-XUMHYECKHX
cBOHCTB MouB A1 HeuepHozeMHOIi 30HbI, B KOTOpOi Mpoxusaer 42% HaceneHus,
COCPEOTOYEHO OKOJIO MOJIOBMHBI MPOMBILUIEHHO MOTEHLUMaNa, npoussoaurca 21%
3epHa, 95% NBLHAHOrO BOJIOKHA, GoJiee 48% kaptodens, 46% opoiueit, 31% mdca u
35% monoka. KnuMatyueckue ycnoBus, XapaKTEpU3YIOLIMECR JOCTATOYHbIM W H3-
OLITOYHBIM YBJIaXKHEHHEM, MO3BOJIAIOT B 3TOM 30HE MOMy4YaTbh BHICOKHE M yCTOHUH-
Bbl€ ypOXau, OZHAKO, B TO XK€ BpeMs MAET OOBEKTUBHBIN Mnpouecc obeqHEHUs KOp-
HEOOMTaeMOro cjos No4B OCHOBAHUAMH, U [JIaBHBIM 00pa3oM, KalbLIMEM U MarHUeM.
[TpuueM npolecc NOBbILIEHUS KUCIOTHOCTH PACMpPOCTPAaHHUCA HA 30HY OMOA30JIEH-
HBIX, BbILIENIOYEHHbIX U OOBbIKHOBEHHBIX YEPHO3EMOB.

H36bITOUHAA KUCAOTHOCTD CpeAbl B MOYBE, OCOGEHHO MpPH BHICOKOM COAEpkKa-
HUM aKTMBHOTO alIOMHMHHA, ABJIAETCA ONHOM M3 NIAaBHBIX MPUYMH HU3KOH MpOdyK-
TUBHOCTH CENbCKOXO3%MCTBEHHBIX KYJLTYP U psilla OTPHLIATE/bHBIX IKOHOMHUUECKUX
M 3KOJIOTMUYECKMX MOC/IeaCTBUIi. B yacTHOCTH, HA 3THX nousax Ha 30-40% cHuxaer-
ca 2 HeKTHBHOCTb MUHEpaJIbHBIX yI0OpeHHuit, B 3-8 pa3 yBenuuuBaeTCs HAKOIMIEHHE
B PacCTEHMAX TSKENIbIX META/UIOB U PagHOHYKNUAOB. Exxeronnslii Henobop ypowkas
CEJIbCKOXO3AUCTBEHHBIX KYJILTYp TOJIbKO B HeuepHo3zeMHOM 30He M3-3a M30LITOHHON
KHCAIOTHOCTH COCTaBAAET exeroaHo 8-10 MJIH TOHH CeNlbCKOXO031HCTBEHHOM MPOAYyK-
LMY B MepecUeTe Ha 3epHo, B LiesioM xe no Poccuiickoit ®eaepaunu 16-18 MiiH TOHH.

OnTumanbHas peakuus cpelbl B MOYBE M HACBHILUEHHOCTb €€ MOIJouiaoILero

KOMIJIEKCA OCHOBaHUAMH ABJAIOTCA 00A3aTeNIbHBIMU YCNOBUSAMH CHCTEMbI 3€MJIEIE-



Aus 1A 30HbI C MPOMbIBHBIM PEXHMOM YBJIAXKHEHHA, B KOTOpOH MOCTOSHHO MIET
00bEKTUBHBII Npoliecc 06eHEHNs NOYBbI OCHOBaHUAMH BCJIECTBHE UX MUIpaLIMH C
MHOUABTPALMOHHBLIMU BOAAMM, @ TaK)KE BBIHOCA C YPOXKasAMH CENbCKOXO3SHCTBEH-
HbIX KynbTyp. [lo HaliMM pacueram, 30Ha MEPHOIMYECKOr0 M3BECTKOBAHHSA, BKJIIO-
yarowas AepHOBO-MOA30IUCTBIE, CEPbIE SIECHBIE, TOPDAHO-O0OTHBIE MOYBBl U HEHa-
CblLLIEHHbIE OCHOBAHHAMH YEPHO3EMbl COCTABJAET MO KpaiiHel Mepe 60 MJH ra cenb-
CKOXO3AHCTBEHHbIX yroauii. Ilpuuem 3Ta 30Ha MOCTOSHHO pacUIMpSETCd 3a CUeT
00bIKHOBEHHbIX YEPHO3EMOB C peakLiMeil cpeabl MeHee 5,5.

Bosblie nosoBHHBI NaxoTHbIX Nous HeuepHO3eMHOM 30HBI HMEET U3OBITOYHYIO
kucnotHocth (pH meHee 5.5), npuyem niowanb KUCIABIX MOYB BCAECACTBHE KpaiHe
HM3KOro YPOBHS M3BECTKOBAHHMA M PE3KO OTpULATENbHOro 6anaHca KajabLMsi MNOCTO-
AHHO BO3pacTaeT. Tak, HanpuMep, 3a NocjaeaHUe robl MIOLWAAb MOYB C H30LITOYHOMH
KHCNOTHOCTBIO Bo3pocna (%) : B CMoneHckoit obnacty Ha 8,2, Bnaaumupckoit Ha
4,3, Mockogsckoii — Ha 3,8. B cpeaHem no 30He MOTEPH KaibLusi U3 NOUBbI BCAEACT-
BME BbIMbIBAHMA C HHOUIBTPALIMOHHBIMH BOAAMH M BbIHOCA YpPO)XKaeM Ha MOPALOK
BbILLE €ro Npuxoa.

[Mpouecc yBenUyeHUs KUCAOTHOCTH MOYB €LE HHTEHCUBHEE MPOUCXOIUT B 30HE
HE TO/bKO BbILLEAOUYEHHBIX W OMOJ3OSEHHBIX, HO M OOBIKHOBEHHBIX UYEPHO3EMOB.
Tak, 8 Benroponckoit obnactu 3a nepuoa ¢ 1979 no 2003 rr. miowanb KMCAbIX MOYB
yBenuuunachk nout B 3 pasa (¢ 12,4 no 35,6%), a njowanas NoYB ¢ CUIbHOKHUCIION
peakuueii cpeabl B 7,6 pasa. BblsBieHbl MIOWAAH MOYB C U3OBITOYHOH KHUCIOTHO-
CTbIO TaM, e OHU paHblie He ¢ukcupoBanuch (Capatosckas obn., KpacHomapckmii
Kpaii u ap.).

KonunuecTseHHble napaMeTpbl NOTEPb OCHOBAHMH: B OCHOBHOM KaJibLiMi M B
MEHbLIEH MEPE MarHus, a TaKkkKe Kajiusi U HaTpHUs UCCIEN0BaHbl HEAOCTATOYHO, HE-
CMOTpA Ha pAd JM3MMETPHUYECKHUX OMbITOB, MPOBEAECHHBIX B Hallleit CTpaHe 3a Mo-
cnenHue 20 net. be3s TOYHOro onpeaeneHts 3TUX BEJIMYMH HENb3s TUIAHUPOBATh Ta-
KME MEPOMNpPHATUS KaK M3BECTKOBAHWE M MOIEP/KaHUE ONTHUMAJIbHOIO YPOBHA CO-
JepxaHus NoABMKHLIX GOpM MarHus B mouse. B HacTosliee BpeMs Npu pe3kom co-

KpaleHuk MacTaboB u3ecTkoBaHus : B 2003 r. 6b110 npoussectkoBaHo 400 ThiC.
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ra rnpu Heo6xoAumbIX 7-8 MJH ra, ob6enHeHHe MOUBbl OCHOBAaHUAMH AOCTUINIO KaTa-
CTpoHUECKH BHICOKOrO YPOBHA. B pe3ynbrare MpoMCXOAUT pOCT miiowanei KUcabix
1oYBa, KOTOPBIE MO HALIMM pacyeraM JOCTHMraloT 55-56 MJH ra (Cpennas exxerogHas
MHTEHCHBHOCTb MOAKUCIIEHHUs cpelsl B nouse cocrasnser 0,02-0,03 pH).

Peakuus cpelbl B NOYBE OKa3blBAET CUIILHOE BIMAHHE HE TOJIBKO HAa BHIMbIBAaHHE
OCHOBaHHi, HO W TaKMX TOKCHYHBIX JJIEMEHTOB KakK TsXKeNble METallbl, nonaiaHue
KOTOpBIX C MHQUAbTpaLMeil B rPYHTOBBIE BOIbI MOXET BJIMATH Ha WX MPUTOLHOCTb
JUI BOAOCHA0KEHHU HaceNeHuU.

HayuHo o6ocHoBaHHbI pacueT 6ajlaHca KalbLMs, MarHus ¥ TSOKENIbIX METAIOB
B KOpHEOOMTaEMOM CJIO€ MaXOTHbIX MOYB CTAaHOBMTCS BaXKHEHINeH HapoaHo-
XO31MCTBEHHON U NMPUPONOOXpaHHOMN 3ajaueil, 0e3 peuieHHs KOTOpOil MOryT ObiTh
JonyuieHsl 60MbllIMe NOTEPH B pa3BUTHM, KaK arporpoMbILUIEHHOTO KOMIUIEKCA, TaK
M B DKOJIOTHYECKOM OTHOUIEHHUH.

BakHeiilee NpMpoa0OXpaHHOE U SKOHOMHYECKOE 3HA4YE€HHE ONTHMHU3ALMKM pe-
aKLuM cpeabl B NI04Be ¥ OanaHce KajblUHA B 3eMJIEAE/IHH YUTEHO B MPAKTHKE CEflb-
CKOTO XO3MCTBa BeAyLIMX KamuTaTUCTHUeCKHX cTpaH Mupa (CLLUA, Aurauu, [ep-
MaHHuM), B KOTOpbIX 70-80% 3arpar Ha M3BECTKOBaHHE KOMMEHCHUPYETCH rocynapcT-
BoM. B CIIIA npu MeHbuieii, yem B Poccuu miowaau noys, HyKIAIOLWHUXCI B HU3-
BECTKOBaHHH, YPOBEHb €KEroJHOr0 MPUMEHEHUS W3BECTKOBbIX yHOOpeHHit cocTaB-
nser 30-35 MaH ToHH (B 15 pa3 Gonblue, yem B Poccuiickoit ®enepaunn). Makcu-
MAaJIBHBIIi ypOBEHb MPHUMEHEHHS U3BECTKOBBIX YA00peHuii B koHue 80-x ronos B Poc-
cuW pocturan 46 MiH TOHH B FOA.

B ucropuu 3emnenenus 3a pyoexom ObINH HEOJHOKPATHO OTMEUEHB! MEPHOIbI
PE3KOro M3MEHEHHMA pEaKLUMH Cpelbl B MOYBE B CTOPOHY YBEJHYEHHS KMCIOTHOCTH
cpenbl U3-3a NMpeHeOpexeHHs K U3BECTKOBAHHUIO, KOTOPhIE CONPOBOXKAAIUCH MPUME-
HEeHHEM Mep [UIA BOCCTAHOBJIEHHS ONTUMAIBHBIX MApPaMETPOB ITOr0 BaXKHEHLIETO
arpoHOMHYECKOro nokasaress. BriepBble ¢ 9TUM CTONKHYJIMCh B KOHIE 19-ro Beka B
AHrnvd. B nocieBOEHHbI MEpHOA MMENO MECTO PE3KOE YBEIHYEHHE MJIoManei
NOYB, HYXJAIOLIMXCS B U3BeCTKOBaHUM B ['epMaHuu (Tabn.1).

Kak cnenyer u3 npuBefeHHbIX B Tabnauue 1 AaHHbIX, 3a nepuod ¢ 1956 no 1968
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rofibl MIoWaab NOYE CO CpeAHEH M HU3KOW 00ECNEeYEHHOCTbIO M3BECTBIO, TO €CTh
HY>JAIOWMXC B U3BECTKOBAHWH, yBenHuunach ¢ 12 no 72% unu B 6 pas. AHano-

TUYHBIH MPOLIECC MPOUCXOAMT B HAcTOsLLee BpeMs B POCCHIICKOM 3eMiienenuH.

Tabnuua 1

ObecneyeHHOCTh NOYB M3BeCTbIO, PPI (PeiiHckas obnacTs)

Fomsi BbICOKas | cpeu;mn | HU3Kas

Yo

1956 88 8 4
1957 85 11 4
1959 80 15 5
| 1963 N 61 29 10
1964 49 35 16
1965 40 42 18
1966 57 34 9
1967 43 39 18
1968 28 52 20
1969 42 42 16
1970 35 ) 48 17
1971 42 45 13
1972 49 35 16

HayuHo obocHOBaHHOE MPOrHO3UPOBaHME M3MEHEHHH peaKLUH cpedbl B MOYBE
ABNsETCA TeopeTHdeckod 6a3oi MEpUOAMYHOCTH HW3BECTKOBaHUA. B HacTosulee Bpe-
Mf HAaKOIMJIEH OOJIbIUOA IKCMEPUMEHTANBHBIM MaTepuan Mo aWHamHke (u3MKo-
XHMHYECKHX CBOWCTB MOYBbI B JJIMTE/bHLIX MOJEBbIX ombiTax. YacTyHO B 0600-
LIEHHOM BWJE WM PE3YNbTaTaX KOHKPETHBIX ANMTENbHBIX MOJIEBBIX IKCIIEPUMEHTOB
Ha MoYBax pasjiMuHOro reHE3UCa U rPaHyTOMETPUUECKOr0 COCTABOB OHHM MPHUBEAEHBI
B laHHOM paboTe.

B kHHre u3noskeHbl TaKkKe pe3yibTaTbl MHOTOIETHUX HcclienoBaHuii no 3ddex-
THBHOCTH M3BECTKOBAHHUs B AJIMTENbHBbIX MOJieBbIX onbiTax. Ocoboe BHUMaHHE yae-
JIEHO BJIMSHMIO XUMHUYECKOH MEJMOpaLHK MOYB Ha ypoxail M KayecTBo KITyOHeH Kap-
Todens. ITOT BONPOC JIUTENLHOE BpeMsi HAX011/1 MPOTUBOPEUMBOE HE OAHO3HAUHOE
pelleHHe, CYLECTBEHHO BIMAA HA OMpeAe/ieHHe ONTUMANBHBIX 103, GOPM U CPOKOB
NPUMEHEHHA M3BECTKOBBIX ynoOpeHuil. [lonaraem, 4To MHOrofeTHU dKCrEpUMEH-
TalbHbIA MaTepUal MOXKET HATH CBOE MPHMEHEHHE, KaK B MPAaKTUKE 3eMJIEAEIHA,

Tak U B UCCNEAOBATENbLCKOI padoTe.
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I'/IABA 2

KPATKHE PE3YJIBTATbBI PABOT IABOPATOPHH
HU3BECTKOBAHHA ITOYB BUYA (1932-2002 I'T".)

B BHUVYA c camoro Havana ero cyuiectsoBaHus yxe 6osee 70 ner paboraer na-
6opartopus W3BECTKOBaHHs MOYB, OCHOBaHHas akagemukom BACXHUWII u AH BCCP
O.K. KeapoBeiM-3uxMaHOM, KOTOPYIO OH Bo3rnassi 40 1963. C 1963 no 1969 roast
JlabopaTopHio Bo3rnaBnan kaHauaar c.-x. Hayk C.I'. lllexepos, a ¢ 1969 rona no Ha-
cToslliee BpeMs PYKOBOAMTENb J1abOpaTOpMH HOKTOp C.-X. Hayk mpogeccop HM.A.
HIuneHukoB. OCHOBBIBasACh Ha Pe3yNbTaTaX CBOMX HUCCIENOBaHMiA, 1abopaTopus BbI-
nycruna 6onee 500 HayuHbix paboT, onyOMMKOBAHHBIX B BUJE CTAaT€H B pa3iHuHbIX
Hay4HbIX U3JAHUAX WK B BHAE OTIAEJBHBIX paboT, HE cUMUTas NMPUOIM3UTENBHO TaKo-
ro *e 4YMcjla CTaHIapTOB, TEXHOJOIUMH, TEXHUUECKHX YCIOBHH, peKOMEHIaLui, Me-
TOAMYECKUX yKa3aHHUH, OpoLutop M IMcTOBOK. CHcTEMaTHUYECKH NpoBoawiIack pabora
M0 NOATOTOBKE Hay4YHBIX KaApoB Bhbicliel kBanudHkauuu. Jlaboparopus noaroTosn-
na 6 JOKTOpOB HayK M 60 KaHOAWAATOB CEJBCKOXO3ANCTBEHHBIX H OMONOrMYECKUX Ha-
yk. He umes BO3MOXKHOCTH B 3TOii cTaThe KOCHYTHCS BCEX pe3ysibTaTtoB paboT nabdo-

paropuu, Mbl OCTAaHOBUMCA BKPATLIC JINIUB HA IN1aBHbIX.

OTHoweHne pacreﬂuii K NOYBEHHOM KHCJIOTHOCTH

K nepuony Hauana pa6otsi 1abopatopuu (1932 r.) nonaranu, YTo oNnTHMasbHbiE
3HaueHus pH s pacTeHuit OCTalOTCA MOCTOAHHBIMH MPH BeeX ycioBusax. OnHAaKo B
pe3ynbTare onpeaeneHus oNTUMaNIBHBIX 3HaueHuit pH B pa3nuuHBIX yCNOBUAX HaKo-
MWJIOCh MHOTO JAAHHBIX, POTUBOpEYAIUMX APYT APYTY, CBUAETENLCTBYIOLMX O TOM,
4TO 3TOT MOKa3aTesb 3aBUCUT OT MHOTHMX ¢akTopoB. [Ipy 3TOM BBIABHMIIOCKH, YTO U3
pa3sHbiX (aKTOpoB, OKa3bIBAIOLMX BIMSHHE Ha ONTUMAJIbHBIE BENMuuHEl pH ani pac-
TEHHii, 0c000€e 3HaYEeHUE UMEET HOH KaJlbLIUs.

VYuyuThiBad 3T0, 71abOpaTopus W3BECTKOBAHMA, HECMOTpPS Ha MHOTOYHMCJIEHHbIE
JIaHHble 06 ONMTUMAJILHBIX AJ1 CENbCKOX03AMCTBEHHBIX PacTeHUAX 3HaueHusx pH, no-

JIyYEHHBIX KaK OT€YECTBEHHbIMM, TaK U WHOCTPAHHBIMHU HCCNE€NOBATE/LAMH, peluHa
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MPOBECTH paboOTy C LENBIO YCTAHOBUTH OTHOLIEHUE CENbCKOXO3AMCTBEHHBIX pacTeHHi
K @KTUBHOWM KUCJOTHOCTH MOYBbI B ONPENENEHHBIX YCIOBUAX, T.€. B YCIOBHIX U3BECT-
KOBAHMs MMOUBbI, KOrJa B MOrNMOLIAKOILEM KOMMAEKCE NOCAeqHeN U B MOYBEHHOM pac-
TBOPE MMEETCA 3HAUMTE/IbHAS KOHLEHTPALUHUs HOHOB KajbLMA. [1py 3TOM BBISCHANOCH
TAK)Ke OTHOWIEHHE PAacTEHMi K ApYrUM GopMaM NMOUBEHHOH KUCIOTHOCTH U K CTENEHH
HACbILUEHHOCTH MOYB OCHOBAHUAMHY.

JTa paboTa BbINOAHANACH IPYNNOH cOTpyAHHKOB BUY A B TeueHHe HECKONBKHX
neT. OCHOBHbIE Pe3y/bTaThl NPOBEAEHHBIX B CBA3M C 3TUM HCCIleIOBaHUi omy6nuko-
BaHbl B kHure 6 asTopos (O.K. Kenpos-3uxman, C.C. Spycos, E.M. Koponesa, A.H.
Koxesnukosa, B.A. Kopuaruna u K.M. Kopa6enbiukosa). B pesynbrate atoit pabo-
Tbl ObITN BbIABNEHBI ONTHMAIbHBIE 3HAYEHHUs aKTHBHOM KMCIOTHOCTH U OCHOBHOM
MacChl CE/IbCKOXO34HCTBEHHBIX pacTeHUH B YC/OBUAX M3BECTKOBAHMA KMCIBIX Aep-
HOBO-TMOI30JMCTLIX MOYB, T.€. B YCJIOBUAX, KOTJa B NUTATENbHOH cpele COAEPKHTCA
3HAYMTENIBHOE KOJIMUECTBO KalibUus (Tadn.2).

Bbino BBIABIEHO TakikKe OTHOIIEHHE CE/bCKOXO3MCTBEHHBIX PAcTEHHWl Kk 00-
MEHHOH W TMAPONUTHUYECKONH KUCIOTHOCTH M CTENEHH HACBIIEHHOCTH OCHOBAHUAMH.
CornacHo rnasHomy BbIBOAY 3TOH paboTbl, HanGonee ACHOE MpeacTaBieHHe o6 oT-
HOWIEHMH pacTeHUI K U3BECTKOBAHUIO MOXKHO COCTaBMThb MO BelMuMHaM pH BoaHoOH,
a TaK)K€ COJIEBOH BBITSKEK, YCTAaHABIMBAIOLIUMCSA MPH U3BECTKOBAHUM nousbl. Omn-
peneyieHHblil HHTEpBan ONTUMAIbHBIX 3HaueHWi pH ABndeTca XapakTepHbIM ANA Ka-
’noro pactenus. Ecnn xe maer peub o ceBooOOpoTe, B KOTOPOM BBIPALMBAIOTCA
pasHble pacTeHHs, OTIMUAIOLKECs APYr OT ApYra Mo CBOEMY OTHOLUEHHIO K MOYBEH-
HO#H KHMCJIOTHOCTH, TO B 9TOM Cjly4ae Hal0 OPHEHTUPOBATLCA Ha C1abOKUCITYIO peak-
LUHMIO MOYBbI, COOTBETCTBYIOLLYIO NpuMepHO pH BoaHOH BBITSXKKH: 6,2-6,5 wnu pH
CONeBoOM BLITSXKKH: 5,6-5,8.

JTH uccaenoBaHua O6btu npogomkeHsl H.W. AnaMmoBckuM. C HECKONBKMX COTEH
NOJEBbIX OMbITOB C J03aMH H3BECTH ObINK OTOOpaHBI MOuBEHHble 00pasubl. B 3THX
obpa3uax onpenensnnck HOpMbl MOYBEHHOH KMCNOTHOCTH M CTENEHb HaChILIEHHOCTH
no4s OCHOBaHMAMMH. COMOCTaBNEHHUE pE3yNbTATOB ITHX AHAIMTHYECKHX MCCIENOBa-

HUIi C BEIMUMHAMH yPOIKas CeIbCKOXO3AMCTBEHHbIX PACTEHUH MPH BHECEHUH painy -
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OntumyM pH [U1g cenbCKoX031CTBEHHbIX pacTeHHI

MPpH U3BECTKOBAHNH MOA30JHCTHIX MTOYB

Tatnuua 2

KynsTypa pH BoaHO# BBITAXKKH
OCHOBHO# HHTEpBaJ | HIMPOKHI HHTEpBAJ
IMmwennua sporas 6,5-73
[Minenuua o3umas 6,5-73
SuMeHb 6,0-7,3
Poxn 7,0-7,4 59-175
Osec 7,0-7,7
Kykypy3a 6,5-17,0
I'pednxa 7,0-7,4 4,7-7,5
[poco 55-7,5
Knesep 6,0-6,7
Buka 6,3-6,8
Cos 6,5-7,1 6,5-7,6
I'opox 6,8-7,4 6,4-7,5
®dacosp 7,4-17,6
Jhonux 53-6,7 4,6 -69
Cepapenna 5,0-6,3 4,7-7,0
Kaprodens 4,7-6,3
Tonunambyp 7,0-7,2 6,0-72
Tomarsl 6,3-6,7
CaexJia cTojioBas 6,3-6,9
Ceexsia KopMoBas 6,2-7,0
Kanycra 6,7-7,4
Tumodeerka 5,0-6,5 4,5-17,8
Paiirpac 7,0-7,5
JIncoxeoct 6,5-7,5 6,0-17,5
Exa cOopnas 6,9-74
Jlen 6,0 -6,3 6,0-6,9
Kononns 7,1-74
["opuunna 7,0-7,5
IMoaconHeuHMk 6,0-6,8
Mak 6,8-72

HBIX 103 U3BECTH JAJI0 BO3MOXHOCTb BBIABUTH, MPHU KAKHX 3HAUYCHHAX pH ¥ Apyrux

nokasarteneil GpU3NKO-XHMHYECKHX CBOWCTB MOYBBI H3BECTKOBaHHe AaeT Hauboee Bbi-

cokuii 3dekt. Pe3ynsraTel 310N paboTHI MOKa3anH, YTO Hanbomnee TOYHO OTHOLIEHHE

paCTeHMﬁ K M3BECTKOBAHHIO OMpEAC/IAETCA 3HAYCHHEM pH, KOTOpPO€ yCTaHaBJIMBAETCA

B MOYBE MO BJIMAHUEM H3BECTH. BbIBOJ 0 HEOGXOAMMOCTH MOHHKEHHUS M30BITOYHOM

KHMCJIOTHOCTH MOYBBI A0 CabOKUCION peaKkuru — OCHOBHOE MNMOJIOXKEHUE COBPEMEHHOTO
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M3BECTKOBAHMS KMC/BIX MOYB, U3 KOTOPOrO HY>KHO MCXOIOMTh MpPY PELUEHNH BCEX BO-
NPOCOB, B YaCTHOCTH O MOTPEOHOCTH B U3BECTKOBAHHHU U 103aX U3BECTH.

M3BecTkoBaHHE OKa3bIBAET Ha MOYBY M PACTEHHS CJIOXKHOE, MHOIOCTOPOHHEE
NEeNCTBHE, KOTOPOE B OCHOBHOM 00YC/OBNEHO CHH)KEHHMEM KHCIOTHOCTH. [ToaTomy
rMaBHO# 3afauell W3BECTKOBAHMSA ABNAETCS YCTpaHEHHE H3OBITOYHON KHCIOTHOCTH,
BPEAHO# AJ1 OOMBIIMHCTBA CENbCKOXO3AHCTBEHHBIX pacTeHHii. 3TO MOATBEP)KAAETCA
MHOTOYMCIEHHBIMHM OMBITaMH J1a00paTOpHH, B YACTHOCTH MOXKHO MPHBECTH PE3yJib-
TaTbl BET€TAUMOHHOTO onbiTa, npoeneHHoro O.K. KeapossiM-3uxmanom B 1932 ro-
ay. B 3Tom onbiTe B OQHOI 4acTH cOCyAoB pasnuuHble rpagauuu pH ycraHaBiuBa-
AKCH MYTEM BHECEHHUs B TNOYBY YIJIEKUCIOrO KallbLHs, B IPYTOM — YITIEKHCIIOrO Ha-
Tpusi. INostyueHHble ypoxkaiiHble JaHHble MPUBOAATCA B TabauLe 3.

Tabnuua 3
BrnusiHue paznuuHbix 3HaueHud pH, ycTaHOBIEHHBIX MyTEM BBEAECHUS B
NOrIOLALLMA KOMILJIEKC MOUYBB! KAJbLIMs ¥ HATPUs, Ha ypoxkail AUMeHs

Kanbumit Harpuit
pH B BoaHO#M 0O ypoxai | pH B BogHOM 06 i ypoxaii
BBITSDKKE ypoxkai 3epHa BBITSKKE ypoxaii 3epHa
(r /cocyn) (r /cocyn)
4,6 14,42 6,10 4,6 12,20 2,80
5,4 29,32 12,08 4.8 15,46 5,96
6,3 33,66 14,50 5,9 26,32 10,95
6,6 33,79 13,31 6,6 33,95 14,62

Kak BHAHO W3 3TOi TaOJMULBI, BIUAHUE Ha YpOxkail AYMEHS YrJIeKHCIoH CoJu
HaTpus (He coleprkallieil KanbLUsA) HOCHIIO TaKoif ke xapakTep, KaK U YIJIEKUCI0i
conu Kanbuma (conepxaiyeil okosno 40% kanbuus). [To Mepe NMOBBILIEHUS peakUHH
Cpelbl B TOM M PYroM CJly4ae YBEJHUMBAICA W ypoKai s4MEHs, IPUMEPHO B OJH-
HAKOBBIX Mpeaenax. 3T0 MOXXHO OOBACHUTH TOJBKO TeM, yto 06e comu (CaCO; u
Na>CO3) B 0AMHAKOBO# CTENEHH BIMAIM Ha CHUXKEHHWE KUCIIOTHOCTH MOYBBI.

Takum 0b6pa3oM, OT3bIBUMBOCTH PACTEHHI1 Ha H3BECTKOBaHME, B OCHOBHOM, Ofpe-
JENAEeTCS UX OTHOLUEHMEM K NOUBEHHON KHCJIOTHOCTH, TaK Kak yCTpaHEHHe U30bITOU-
HOW MOYBEHHO! KHUCNOTHOCTH HE TONBKO caMoO MO cebe Oka3bIBaeT MOJIOKUTENBHOE

NeiiCTBHE Ha POCT M pa3BUTHE PacTeHMi, HO CO3AaeT Takxke GnaronpusTHele YCIOBHA

10



JJI1 MPOSABJIEHMA MOJIOKHUTENBHOTO ACHCTBUA U3BECTKOBAHUA B APYTrUuX OTHOLUCHHSAX.
HOBTOMy MPH U3BECTKOBAHHWU MOUBLI B CEIbCKOXO33HCTBEHHOM NPOU3BOACTBE MOXHO
€ JOCTATOYHON TOYHOCTHIO YyCTaHaBJ/IMBATh AO3bl U3BECTH, YYUTHIBAA TOJIBKO MOYBEH-

HYK KHCJIOTHOCTB.

3HayeHHE COOTHOLIEHHM Mexay KaabuHeM H MaroMeM B NO4YBEHHOM
norJjioumamimemM KOMILJIEKCE H B M3BECTKOBbBIX ynoﬁpemmx
IPpH U3BECTKOBAHMH IMOYBbI

[TonoxxuTenpHOE NeHCTBHE W3BECTKOBAaHUA B PE3yJbTaTe MOHMKEHUA U30BITO4-
HOM KHCJIOTHOCTH ONpeleNseTcs B 3HAYUTENbHOH CTEMeHH TeM, YTO MPH 3TOM yCTa-
HaBIMBalOTCs Gosiee GMAronpUsTHHIE 1A PACTCHUIl OTHOLIEHHS MEXIY HOHaMH
KanbLMA H BOAOPOAA B TOYBEHHOM pacTBope.

Onnako 411 XOpoLIero pasBUTHs paCTeHU HeO6X0ANMO, YTOOEI B MUTATENIbHON
cpene 6biny OaaronpuUATHeIE Ui PACTEHUI COOTHOILEHHA MEXIY BCEMH MOHAMH, a
HE TOJIbKO MEXIy KanbuveM U BoaopoaoM. Knaccuueckue uccinenoBaHus akaneMmka
K.K. I'enpoiiua nokasaiu, 4To B 3TOM OTHOWIEHUH OCOOEHHO BaXKHOE 3HAYEHHE HMe-
€T COOTHOLIEHHE MEXAY KalbLIHEM U MarHHEM B MOIJIOLIAIONIEM KOMIUTEKCE MOYBBI U
B MOYBEHHOM pacTBOpE. YUHTBIBas 3TO, NpPH H3BECTKOBAHHH KUCIIBIX AEPHOBO-
NOA30/UCTBIX MOYB NPUXOAUTCA NPUHUMATh BO BHUMAHHE HE TOJILKO COOTHOILEHHE
MEXIY KanblLMEM W BOAOPOAOM, HO U MEXAY KaJbLMEM W MarHWeM IO Clexyrowei
npuurHe. COOTHOIIEHHE MEXIY KaabLMEM W MardHHeM B MOMIOLUAIOLIEM KOMILIEKCE
W B MNOYBEHHOM pPacTBOPE ITHX MOYB BO MHOTHX ClydYasX He ABJSAETCHA GaronpHsr-
HBIM [ pOCTa M pa3BUTHs PacTeHHUH — B HUX OOMEHHOTO MarHus COAEPMMTCS
MEHBILE, YEM I ITOrO HYXHO.

TosToMy [ mosTydeHUs BO3MOXKHO GoJiee monHoro >¢gekra or H3BeCTKOBa-
HHMA JEPHOBO-MOA3O0JUCTBIX MOYB C TMOBBIIEHHOW KUCIOTHOCTBIO HEOOXOAWMO HeE
TOJIKO YCTPaHUTh U30BITOYHYH KHCJIOTHOCTh, HO U YCTAHOBUTD OJIaronpUsTHhIE Ul
pocTa W pa3sBMTHA PAaCTEHHI COOTHOILEHUS MEXIY KaJIbLUMEM M MarHuem B MOMJIO-
IAIOLIEM KOMIUIEKCE MOYBBI H IOYBEHHOM PacTBOpeE.

JlaGopaTopus M3BECTKOBaHM M0YB C Hayana 30-* rofoB HcclaenoBana BOMPOC O

3Ha4eHHU MarHus npu usBectkoBanuu (O.K. Keapopa-3uxman, ®.H. CemeHoa, H.A.
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Mypaios). 3Tmu paboTamu J0Ka3aHO, YTO MPH BHECEHUH U3BECTKOBBIX yA0OpeHUi
B PEKOMEHYEMBIX J03aX BBHICOKOE COAEpKaHHe B HMUX MarHus, Jaxe MpeBblLIalolee
CO/epKaHHE KaNbLMs, HE TOJBKO HE BPEIHO AJIA CEIbCKOXO3AMCTBEHHBIX pacTeHH,

HO OKa3blBaeT Ha OOJBIIMHCTBO M3 HUX MOJIOXKHUTENbHOE AeiicTBrE (Tab.4).

Tabnuua 4

Brnusnue cooTHOLIEHHH My nornoieHHbIMH Ca M Mg Ha ypoxait sYMeHs
Bheceno B nousy O6ummit ypoxait 3epHo
(8 % oT ruaponu-
THYECKOH K';C“C’T' B r/cocyn | B % K KOHTPOJIKO | B r/cocyn | B % K KOHTPOJIIO

HOCTH
0 Cat+t0 Mg 26,7 100 10,6 100

100 Ca+0 Mg 445 167 16,5 155

75 Ca+25 Mg 47,6 178 20,9 196

50 Ca+50 Mg 43,5 162 18,7 176

25 Ca+75 Mg 52,5 196 26,4 248

0Ca+100 Mg 25,2 94 0 -

["naBHBIA NpPAKTHUECKUH pE3ynbTaT HMCCIEAOBaHMH COOTHOLIEHWA KalnbLMd M
MarHus B MOrJoLAOILEM KOMIUIEKCE MOYBbI H B U3BECTKOBBIX yIOOPEHHAX COCTOUT B
TOM, YTO ObUIO OMpPOBEPrHYTO HEMPaBHIbHOE MHEHHE O HENPHIOAHOCTH AOJIOMHMTOB
IUI M3BECTKOBAHMS MOYB W PacLIMPEH acCOPTMMEHT M3BECTKOBBIX ynoOpenuii. ITo-
crefytowue B JansHeiuiem paboTsl 1abopaTopHM H3BECTKOBAHMS [IOYB [TOKA3aTH, 4TO
MpUMEHEHHEe MarHUHCOIepXKalliMX U3BECTKOBBIX yA0OpEeHHUH (IOTOMHTOBAs, AOJIOMH-
TU3MPOBAHHAs M MarHe3uanbHas H3BECTHAKOBAA MyKa) ABJAETCA CaMbIM d(@PeEKTUB-
HBIM ¥ HalMeHee SHEProeMKHM MpUeMOM 00OralieHus MOYBbI MOJBHKHBIMH COEIH-
HEHUSMH MarH{s, TO €CTh — 3TO MarMCTPaibHbIHA IMyTh pellieHHus NpobaeMsl MarHus B

3eMIIEoe/INH, 0coOEeHHO Ha NMOoYBaXx JIerkoro rpaHyJIOMETPUYECKOro CoOCTaBa.

JL03b1 N3BECTH U CNOCOObLI BHECEHUA €
ITpy M3BECTKOBAHMM MOYB OONBLIOE 3HAYEHHE WMEIOT N03bl H3BecTH. M3yye-
HHEM 3TOro Bonpoca JlabopaTopHs 3aHMMaeTcs MHOro NeT. B 3Tux pabortax npuHu-

manu yuactue: C.C. Spycos, C.I'. lllenepoB, A.Il. Kesopkos, B.®. CkBop1OB,
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M.®. Cokonora, K.H. Conuna u ap. B paspaboTke npHeMoB NpHMEHEHHA MalbIX
103 U3BECTH, 0coOeHHO O6OnblIyI0 PpoOJb CHITpaIM HMcciaeaoBaHus mnpodeccopa
C.C.Slpycoa.

Jla6oparopueii n3pecTkoBaHust nouB BUY A ycraHOB/IEHBI ONTUMANbHBIE O3B
Ut IEPHOBO-MOA30JIMCTBIX MOYB C COAEPKAHHMEM OPraHMYECKOro BeliecTsa He 60-
nee 2-3%, B 3aBHCHMOCTH OT HOYBEHHON KMCJIOTHOCTH M MEXaHHYECKOTO COCTaBa
3THX NoyYB. Takxe HOpManbHbIE — NOJIHEIE JO3bI NPHBEAEHBI JUIA YTJIEKMCIION H3BECTH
B Tabnuue 5.

OTH cpeqHHe NPUMEPHBIE 03Bl JOCTATOYHO TOUHBI AN M3BECTKOBAaHUs MOYB B
CEJIbCKOX031HICTBEHHOM IMPOU3BOLACTBE; B HUX OBUIM BHECEHB! HEKOTOPBIE H3MEHEHHS
NPHMEHUTENBHO K KOHKPETHBIM MOYBEHHO-KIMMATHYECKUM paitoHaM. DTOT cnocob
ONpe/esieHns 103 U3BECTH (B IAHHOM CITy4ae OHH COOTBETCTBOBAIH */5 —*/, runpo-
JIUTUYECKOH KMCJIOTHOCTH) B HallEH CTpaHe CTan IJIaBHbIM.

Tabnuua 5
HopmaneHeie (nosiHbie) 10361 U3BECTH (TOHH YIJIEKUCION H3BECTH Ha reKTap)

pH coneBoit BBITSXKH

['panysniomeTpHuecKui
cocTaB MOUBE! 430 1 a6l a8 | 50| 52 | 5455
MeHee
CynecuaHble H JIEFKOCYTJIMHHUCTBIE 4,0 351302520 1-2
CpeaHe- 4 TAXETOCYTTHHHCThIE 6,0 55 (50| 45| 4,0 | 3,540

HccnenoBanus nokasanu, 4To Hanboasmuit aggext H3BeCTKOBaHHE JAET TOTAa,
KOrZla pacTeHHs MPOM3PACTAIOT HAa M3BECTKOBAHHOH MOYBE B TEUEHHE BCEro UMKIA
CBOEro pa3BUTH, HallpUMeEp, NP BeIpaIMBAHUM PACTEHMH B IIEPUOA paccaipl U IMo-
cJie nepecanky nociueaHed (OAHOJIETKU) WIM B TEYEHHE NIEPBOrO M BTOPOro roja pas-
BUTHS (ABYJIeTHUKH ). OueHb OOJbIIOE 3HAYEHHE, IIPH 3TOM, HMEET BHECEHHE MU3BECTH
B HayalbHBIA NEPHOA BereTallMH, TaK KaK 3TO TalokKe JAeT 3HAYMTENbHbIHK 3ddekT.
Hccnenosauus O.K. Keaposa-3uxmana, C.C. Spycosa, A.H. KoxxeBnukoBoit, ®.H.

CemeHOBOH 0 YYBCTBUTEIbHOCTH pac*reﬂmi K KMCJIOTHOCTH MOYBbI B pa3Hbl€ NEPHO-
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Obl UX Pa3BMTHA CTaM TEOPETHYECKOH OCHOBOM I pa3pabOTKH CMOCOOOB MpHUMe-
HEHUS MafbIX 103 U3BECTH: 4

1. 3a/leNibiBaHUE B MOYBY KyJIETHBATOPOM WM Aake DOPOHOI MpH npexarno-
ceBHOH 00paboTKe MOYBBI MO MOKPOBHYIO KYJILTYPY Ul MHOTOJIETHUX TPaB;

2. BHECEHHE M3BECTH MU 33/IENKE B MOYBY BMECTE C HABO3OM MIIH JIpYyrH-
MM OpPraHHY€CKHMH, @ TaKKEe MUHEpPAIbHBIMH YIOOpEHHAMH MOJ IUIYT mepef noce-
BOM MOKPOBHOM [UTs TPAB KYJIBTYPbI;

3. BHECEHHE W3BECTH B JIyHKH (Jy4lue BCEro BMECTe C IPYrMMH ynobpe-
HUAMM NPU BbICAKMBAHUH paccajsl);

IMpy manbHelilieM MOHIKEHMH 1103 U3BECTKOBBIX ymobpeHuit 10 '/g - /1o HOp-
Ma/IbHOM WY ellle MeHblIEeH U3BECTKOBAHHE HE NAeT YCTOHYMUBBIX PE3yJILTAaTOB.

Jlaboparopus M3BeCTKOBaHHS NMOYB UCCIIEAOBAA BIUSIHHE XUMHYECKOH MENHo-
pauxH Mo4YB Ha ypoxkail CeNbCKOXO3AMCTBEHHBIX KyJbTYp, 0000ILas pe3ysbTaThi
JUTHTENBHBIX N0AEBBIX OMBITOB, NpoBoauMbIX B CCCP. BblI0 yCTaHOBJIEHO, YTO NpH
BHECEHHWH B MOYBY 103 H3BECTH (HOPMAbHBIX) IPOMCXOAUT 3HAYMTEIBHOE MOBBILIE-
HHE ypoXkas CellbCKOXO3sHCTBEHHBIX KynbTyp. IlepBoe 0606weHue 6onee 1000 yue-
ToB ypoxas nposend O.K. Keapos-3uxman, C.C. Spycos, H.A. AnIMOBCKHH B M-
TUAeCATbIE ronbl. Pe3ynbraTel 06061EeHHH pUBeAeHbI B Tabnuue 6.

Tabnuua 6
BausHue W3BECTKOBAHHA KUCBIX AEPHOBO-NMOA30/UCTBIX TOYB Ha YposKak
CENbCKOX031HCTBEHHBIX pacTeHUH (cpennue aanHsie no CHI)

PacTenms cpenHss npubagka ypoxas oT
BHECEHHs M3BECTH (B 1i /Ta)

Poxb 1 oBec (3epHO) 2-5

Sumensb (3epHO) 2-5

SlpoBas nuwenuua (3epHo) 2-5

Osumas nueHxua (3epHo) 3-7

Knesep (ceHo) 8§15
Buko-0BcsiHas cMech (CeHO) 5-8

KopmoBas cBekia(kOpHH)Y KOPMOBas Kamycra 40 - 100
CronoBas cBekna (KOPHHU) U KaIycTa 30-80
Kaprodens (kny6uu) 5-30

Kononns (conomka) 4-10

KoHnonns (cems) 1,5-2,5
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BBL10 ycTaHOBIEHO, YTO AeHiCTBUE H3BECTKOBAHUS HOCHT JUIMTENBHBIN XapakKTep

H NPpH BHECEHHH B IIOYBY C MOBBILUEHHON KMCJIOTHOCTBIO U3BECTH B J03aX, 6JIM3KHX K

HOPMAJIEHBIM, NpOsBsieTcs B TeyeHue 15-20 ner u 6onbuie. [Ipy 3TOM Kaxxaas TOHHa

€€ 3a poTalHIO 8-MOJILHOTO ceBooGopoTa AaeT obIiyo NpubaBKy ypoxas BCEX Bbl-

paliBa€MbIX 3a 3TO BPEMA KYJIbTYpP, COCTABJIAIOLLYIO B CPEOHEM B MEPEBOAEC Ha 3€p-

HO 7-8, a 3a Bce BpeMs cBoero Aeifcteus — 12-15 wra.

B 80° rogsl, pacrionaras Hamuoro Gosblued uHopMauuen (560 MTMTENBHBIX

MOJIEBBIX OMBITOB C JA03aMH H3BECTH), OBUIM YCTAHOBJIEHBI CPEHHE MPHOaBKH ypo-

Xasi OCHOBHBIX CEJIbCKOXO34HCTBEHHBIX KYJAETYp OT A03 u3BecTd (M.A. LIInnbHUKOB,

A.®. Kosiocosa), npuBeeHHble B Tabiuue 7.

Tabnauua 7
OntumansHbli HHTepBaN pHy M cpeaHue NpUOaBKU yporkas OCHOBHBIX CEIbCKOXO-
39HCTBEHHBIX KYJIBTYP OT H3BECTKOBAHUS Ha AEPHOBO-MOJ30JIUCTBIX MOYBaX

K H Jo3a CaCO;, 1/ra ONTUMAJTEHBIA
yaeTypa Pt 2-4 | 4-6 | 6-8 | 6onee 8 | MHTepBan pHyq

Muenuua 4.5 v HUXe 39 |46 | 54 6,6

o3UMas 4,6-5,0 2,7 | 40 | 4,6 5,0 6,0-7,0
51-55 1,0 | 1,5 | 20 2,5
4,5 ¥ HUXe 2,0 | 30| 34 3,8

Poxsb o3umas 46-5,0 1,7 1 20 | 24 2,8 5,5-6,5
5,1-55 0,5 1,0 ] 1,2 1,2
4,5 v HWXe 3,6 | 40 | 4,5 5,1

Sumens sapoBoii | 4,6 - 5,0 3,0 | 3,6 | 4,1 44 6,3-70
5,1-55 14 ] 1,8 | 20 2,0
4,5 ¥ nuxe 20 (23| 26 2,9

OBec 46-5,0 1,7 ] 20 | 2,2 2,5 5,4-6,0
5,1-55 0,5 1,0 1,2 1,2

Muwennua 4,5 1 Hrxe 20| 24 | 26 2,8

aposas 4,6-5,0 1,0 | 1,5 | 2,0 2,0 5,8-6,4
5,1-55 0,508 08 1,0
4,5 1 HIXKe 10 14 18 20

Kaprogens 46-5,0 13 17 17 10 5,0-5,5
5,1-55 5 5 5 -

Kopmossie 4.5 ¥ HIDKe 80 | 90 | 120 140

KOpHENTONLL 4,6-5,0 20 | 40 50 60 6,2-7,0
5,1-5,5 10 | 15 15 15

Kykypy3a 4.5 v nuxe 40 | 60 70 80

(Ha cunoc) 46-5,0 20 | 30 40 40 5,6-6,3
5,1-5,5 10 15 20 20
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QOkoHuaHHe TabauLbl Ne7

KynsTypa H Jloza CaCO;, T/ra ONTUMANIEHBIH

P Pl 541456 | 68 | Gonee 8 | MnTepan pHi

OnponeTHue Tpa- 4.5 1 HUXe 12 14 16 16

Bt (ceHO) 4,6-50 6 8 10 10 5,4-6,0
5,1-5,5 5 8 8 8

MHOroNeTHIE 4,5 ¥ HUXE 18 25 27 30

TpaBhi (ceHo) 4,6-50 12 15 18 20 5,6-6,4
5,1-55 9 12 13 15

Ceanble nyra o | 4,5 v Hibxe 10 | 15 18 20

nactouma — 60-|4,6-5,0 6 8 12 - 54-6.0

60BO-3/1aK0OBbIE 51-5,5 4 - - - ’ >

(ceHo)

EcrecTBeHHbIE 4,5 u HIKe 3 4 4 -

ayra 4,6-50 2 2 - - 5:3-57

3arem 6buti 006001LEHBI PE3YAbTaThl 1 1-TH JUTMTENIBHBIX MONEBBIX OMEBITOB C 10~

3aM{ M3BECTH, MpOLIENIUX JBE POTAUUH CEMHIONLHOrO ceBoobopora (Tabin.8). Pe-

3ynbTaThl 0006LIEHHA 0KA3aNH, YTO AEHCTBHE HU3KUX HOpM u3BecTH (0,25 r.k.) 6bU10

cnabuim. D¢ PeKTHBHOCTD MMOJIOBUHHOM HOPMBI W3BECTH B MEPBOi pOTaLMH CeBO0GO-

pora cocTaguia okoso 70% oT MOHOM HOPMBI, a BO BTOPOIi poTaluH — Tobk0 50%.

Tabnuua 8

Cpezu-me €XEeroaHbie npu6aB|<14 Ypo>xasi OT HOPM H3BECTH B MOJIEBbIX cenooGoporax
0 JaHHBIM AJTUTEIbHBIX IMOJICBLIX ONBITOB

Potauuu HopMbl H3BECTH (JI0JIH THAPONIHTHYECKOH KMCIIOTHOCTH)
ceBoobopoTa 0,25 0,5 1,0 2,0
[TepBas 18 3.5 4.8 6.2
37 73 100 129
Bropas 13 28 5.6 6.5
23 50 100 116

* B unCnMTENe, KOPMOBbIE €IMHHULEL, 11/Ta, B 3HaMeHaTene, %o

¢ PeKTHBHOCTL MOBTOPHOI0 H3BECTKOBAHHS MOYB

D¢ dhekTHBHOCTb MOBTOPHOrO U3BECTKOBAHUSA SBJIETCS Hanbosiee aKkTyanbHbIM U

HauMeHee U3YyUE€HHbIM BOIIPOCOM. Bricokas 3(beCKTHBHOCTL MOBTOPHOI0 M3BECTKOBa-

HHUs HaAOOAaeTCs Ha OHE HHU3KUX HOPM MEPBUYHO BHeCEHHOH u3BecTH. Ha done

MOJIHBIX MO FHﬂpOIlHTH‘IeCKOﬁ KHCJIOTHOCTH HOPM HM3BECTH JAXKE 4epe3 UIUTEIbHBIC
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NpoMeXyTKH BPEMEHH OHa ObiBaeT HeycToHuuBoH. Hamu uccnenoBanus o0bICHUAN
370 ABAeHHe. OHO 3aKJTIOYAETCA B TOM, YTO CTPYKTypa KHCJIOTHOCTH MPOU3BECTKOBAH-
HBIX [TOJTHOH HOPMO#i MOYB PE3KO OTVIMYAETCS OT HEMPOU3BECTKOBAHHBIX: MPH ONU3KHX
BefMYMHax pH, ruapoauTHyeckoil KMCIOTHOCTH M CTENEHH HACBIEHHOCTH OCHOBa-
HUAMH OHM PE3KO OTIIMYAIOTCA MO HATUYMIO OOMEHHOM KHUCIOTHOCTH W COAEPXXaHHI0
NOJIBHKHOrO amoMHHuUs. HanpuMmep, B qimurenbHoM nosesom oneite [IOC BUVA na-
ke depe3 28 ner nocie BHeceHUs MOMHOM HOpMbl u3BecTH (7 T/ra CaCOj;) BENHUYMHBI
OOMEHHOM KHCTOTHOCTH W aKTHBHOIO aMFOMHUHHUA ObUTH HHYTOXHO MaJibl, XOTS IO OC-
TaJlbHBIM 110Ka3aTesIsiM MOTPEOHOCTb B M3BECTH OblIa JOCTATOYHO BHICOKOH.

D¢ eKTHBHOCTb MOBTOPHOTO W3BECTKOBAHUA U3ydanach B JJIMTENLHOM MOJiE-
BOM ONbITe. Pe3ynbTaThl yyeTa ypoxas sUMeHs, NpHBeeHHbIe B Tabnuue 9, nokasa-
JIH, YTO NTOBTOPHOE U3BECTKOBAHHE IMOBBICHIIO YPOXKaHHOCTb 3TOM KyabTyphl Ha 4,2-
9,8 wra. Hanbonee 3¢pekTuBHON Mpu 3ToM GbUTa 103a U3IBECTH, COOTBETCTRYIOLIANA
1,5 r.x. bonee Bbicokas [103a H3BECTH He MOBLICHIA 3G PEKTHBHOCTH H3BECTKOBAHMS.
B ycnoBusaX MOBTOPHOrO HM3BECTKOBaHHA ONTHMAIBHBIMHU U1 s4uMeHs Obinu cie-
IyIoLiHe arpoxuMuieckue nokasarenu: pH 5,7-6,4; Hr 1,6-2,1 mr-sks/100 r nouBsb! 1
CTENEHb HACHILEHHOCTH OCHOBaHUAMHU 84-94%. Bnu3kue k 3TUM pe3ynabTaThl MOJyY-
4eHbl Ha Kiesepe. [10BTOpHOE H3BECTKOBAHUE MOYBbI B CYMME 32 TPH I'0/ia MOBBICHIIO
YPOXKaifHOCTb CeHa JIFoUepHbI Ha 59-89 w/ra.

Mexay ypoxaiHOCTbIO CENbCKOXO3SHCTBEHHBIX KYJBTYP, KHCIOTHOCTBIO MM04-
Bbl M CTENEHBIO HACHILWEHHOCTH €€ MOIJIOLIAOIEr0 KOMIUIEKCA OCHOBaHHAMH Ha-
6iroanack TecHas KOppessiLMOHHAs 3aBUcUMOCTD (1=0,75-0,82). Pesynsrarsl Haumx
UCCNIEIOBAHUH CBUAETENBCTBYIOT O €IHHCTBE METOJHYECKUX MOAXONOB K ONpeaene-

HHIO norpe6ﬂoc1‘u B NEPBUYHOM H MOBTOPHOM H3BECTKOBAHHH.

Ilmlammca KHMCJIOTHOCTH NPOH3BECTKOBAHHBIX NMO4YB

[poBeneno o6ob1LEHHE TaHHBIX 00 H3MEHEHUH KHUCIIOTHOCTH IOYBbI B MOJIEBBIX
onsitax CCCP ¢ yueToM nociieseficTBUs M3BECTH. YCTAHOBJIEHO, YTO MMEETCA MO-
JIOKUTENbHAS CBA3b MEXAY HOPMaMH M3BecTH M caBUroM pH (koadduurenTsl kop-

pessAuKy COCTaBUIIH /1 cynecyaHsix mo4s 0,76, g cyrmMHMCThIX 0,61). B pesyb-
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TATe PErpecCHOHHOrO aHaliy3a MOJyveHbl YPaBHEHHUS, XapaKTepH3YIOLIME 3aBHCH-
MOCTb MEXJy HOPMaMH W3BECTH W CABHroM pH st pasiMuHbIX MO MexaHuqecxomy‘
COCTaBy AE€PHOBO-TIOA30IMCTBIX MOYB (pHC.1).

Casur pH ot 1 Tonnsl CaCO; coctaBui Ha cynecyaHsix noysax 0,17-0,25, cyr-
avHUCTBIX 0,12 - 0,19 u Txenocyrauauctsix 0,09 - 0,11. [To Mepe yBeM4eHHs 103bi
M3BeCTH BENMUHMHA oblero casura pH Bo3pacrana, HO yMEHbIIANCA CABMI OT 1 TOH-

Hel CaCO;.
A pH

2 A

2 4 6 8 10 12

Puc. | Bnusnue no3 ussectu (CaCOs, 1/ra) Ha casur pH
JIEPHOBO-MOA30JIMCThIX MOYB

Jlo3a u3BecTH

y=10,2787x - 0,0091 9x*; R =0,70 (cynecuanas)
y=-0361+ 0,541x%° ;R = 0,61 (cyrnuHucTas)
y=-0,458 + 0,454x"° ; R = 0,61, (TAXENOCYTTHHHUCTHIE)

Craructuyeckas o6paboTka 3KCIEpHMEHTANbHBIX JAHHBIX MMOKa3ana, YTO MEX-
[y A03aM¥ H3BECTH, BbIPAKEHHBIMH B JOJAX TMAPOIMTHYECKOH KHCIOTHOCTH, H
casurom pH Takoke UmeeTcs npamas cBasb (r = 0,69 — ana cynecuanslx, r = 0,57 s
CYMIMHUCTBIX ¥ ' = 0,51 ans TAkeNnoCcyrIMHUCTBIX Mous). Haubosnellee cMelieHne
BeMYMHBI pH nNpy BHECEHHWH MOJHON O3Bl W3BECTH HAOMIOJAIOCH HAa CyNECYaHBIX
noysax (1,23), HaumeHblUIee — Ha TAKeI0CYrNUHUCThIX (0,98). YcTaHOBAEHO, 4TO Ha
CHJILHOKHUCBIX CYTIHHUCTBIX U 0COOEHHO TSXKENOCYTTMHUCTBIX M04Bax MpUMEHEHHe
TMOJIHBIX MO FMAPOAHTHYECKOH KHUCIOTHOCTH A03 U3BECTH MOXET ObiTh HE AOCTATOY-

HO /1 JOCTHXEHHUS ONTHMaJIbHOM peaxkuu1u.
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Pe3ynbratel 06001IeHHs JaHHBIX MOJEBBIX OMBITOB MO JuHaMuke pH nokaszanw,
4TO JAEHCTBHE WU3BECTH HA PEAKIHIO MOYBHI JOCTUraET MaKCHMyMa B MepBhie JBa [O-
[1a, 3aT€M MPOHCXOJUT INOCTENEHHOE ee MOoAKHCIeHre. B Teuenue NATHIETHErO Me-
pHoza TepsAeTCs NPUMEPHO TPEThA YacTh AOCTUTHYTOrO CABMIA peakuuu, yepe3 7-8

JIET 3Ta 1oTeps cocrasiseT okono 50% (puc.2).

1 2 3 4 5 6 7 8
Tomp! peficTBys ¥BBECTH

Puc. 2 U3meHeHnne capura BeJIMYMHBI pH NIPONU3BECTKOBAHHBIX [NIOYB BO BpEMEHU

Bausinue H3BeCTKOBAHMA KHCJIBIX [I04YB Ha ypmlcaii JIbHAa, KapTO('l)eJ'lﬂ,
JIIOMHHA H KAa4Y€CTBO MX NPOAYKLIHH

Jlen, kapTocdens H IIONKH — KYJBTYpBI, pa3fiuyHbie 0 60TAHMYECKUM NPH3HaKaM
M XO3HCTBEHHOMY HCIO/b30BAHHUIO, MIUTEIBHOE BPpEMA OOBEAHHAIN W OOBEIHHAIOT
OIHMM OOLIMM MPH3HAKOM — OTPHLIATEIBHOA YyBCTBHTEILHOCTBIO K ILEIOYHOH peak-
LMH ¥ M30BITKY KanblMA B MOYBEHHOM pactBope. Hannuue B cesoobopore 3THX pac-
TeHUH — KanbHePOOOB CBA3BLIBATOCH C HEOOXOIHMOCTEIO OCTOPOXHOIO OTHOLIEHHS K
BHECEHHIO M3BeCTH. CHCTEMy HM3BECTKOBaHMA Mpeiaraid CTPOMTH TaK, YTOObI, Mo-
BBIILIAs YPOXkail OT3bIBYMBEIX HA 3TO MEPONPUATHE KYJIBTYP, HE CHU3HUTH YpOXKai U Ka-
4eCTBO JIbHA, KapTodens u MonuHa. PekoMeHIaluH AT NMPaKTHKHM I1aBHBIM 00pasoM
CBOJMJIMCE K JIBYM IPHEMaM: NPUMEHEHHIO MOHMXXEHHBIX 103 H3BECTH H Pa3MELIEHHIO

3THX KYJIbTYP BO3MOXXHO Ja/1bLI€ OT MECTA €€ BHECEHHH.
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B murensHOM nmoneBoM omnbiTe UccieaoBaHa 3¢ (eKTHRHOCTb NOMHOM MO rUApo-
JIMTHYECKOH KUCIIOTHOCTH 103bI M3BecTH (9 T/ra CaCO;) M ApYrvX npueMoB (IIpHMeHe-
HHe MarHusi, 6opa, MapraHua, NMOBBILIEHHOH [03a Kanus, CWIMKaTHOM MarHuiconep-
XKaiued GopM H3BeCTH), NOBBILIAIOLINX MO JaHHBIM HccienoBaTenei ee 3pdekTHBHOCT
Ha JIbHe, kaprodene # monune (JLI1. Yaanosa, ®.H. Cemenosa, B.®. HMBanosa).

Pe3ynbTaThl MccllenoBaHHii CO JIbHOM NMOKa3aiH, YTO B CpeaHeM 3a 8 JieT u3-
BECTKOBAHHE OKa3aJl0 AOCTOBEPHOE MOJIOKHUTENIbHOE ACHCTBHE Ha ypoXKaH COJIOMKH
(Tabn.10). Habmoparowmeecs HeKOTOpoe CHHXEHHE BBIXOIA BOJOKHA ObUIO HENOCTO-
BEPHBIM, Ha OCTaJIbHbIE NOKA3aTENIN JSHCTBHE H3BECTH CYHIECTBEHHO HE MPOABUIIOCH.
Ha ¢oHe H3BeCTKOBaHHUA OTMEYEHO NOJIOKHUTENbHOE AeficTBHe 6opa Ha KayeCcTBO BO-
JIOKHa H ero ypoxxa#. MzpecTkoBaHue B cOUETAHHU C 6OpOM rapaHTHPOBAJIO MOBBI-
IIEHHE YPOXKAHHOCTH H BLICOKOE Ka4e€CTBO NMPOTYKIIHH.

B ycnoBusx onbiTa He MOATBEPXKICHA XapaKTEPHUCTHKA JIbHA Kak kanbuHedoba.
HccnenoBanre KOppenslHOHHONH 3aBHCHMOCTH MEXKIY YpOXaeM COJIOMKH JIbHa,
(dopmMaMy KMCNOTHOCTH M CoepXkaHHeM 0OMEHHOro KalbuMs 1okasano, 4To B 60b-
IUMHCTBE CiTyyaeB OHa Obula cnaboit U HEYCTOHYMBONH. YpOXKkait COJIOMKH M CEMSAH
JIbHA CY1LECTBEHHO HE 3aBHCEJ1 OT arpPOXMMHUYECKHX CBOHCTB NOYBBI.

[Moroanele ycaOBHSA OKa3bIBAIH CWILHOE BIMSAHHE Ha YPOKAHHOCTL M Ka4ECTBO
NbHA. Pe3ynbTaThl KOppeNsLIHOHHOTO aHajK3a MOKa3ajH, YTo Haubosiee TecHas Mo-
JIOXKHMTeNbHasA CBA3b YpOXKas M BbIX0Jia JUTHHHOTO BOJIOKHA HaOMIOAaeTcA ¢ KOMHUYeCT-
BOM 0CaJk0B HIOHA B (ha3y OBICTPOro pocTa JbHa, 0COOEHHO BO BTOPYIO €ro AeKanxy.
Koadduunent xoppensunu cocraBii 0,75-0,81. Mexay ypoxxkaem, BHIXOOOM JUTHH-
HOTO BOJIOKHA M TEMIEpaTypoii Bo3ayXa 3aBUCHMOCTb ObL1a 06paTHOM.

VcTaHOBIIEHO, YTO M3BECTKOBAHHME MOYBBI, Yy4lllad a30THOE NTaHUE PacTeHHH,
OKa3hIBA€T CHJIbHOE BJMAHHE Ha YPOXKAHHOCTh M KaueCTBO JibHAa. Ha Heu3BecTkoBaH-
HOW Mno4Be ypoxail BOlTokHa BO3pacTall lIpH YBEJIHYEHHHU 03kl a30Ta f0 40 kr/ra. [Ipu
M3BECTKOBAHHHU JOCTOBEpHAA NpHOaBKa ypoXkas BOJOKHA NOJTyueHa Npy BHeceHuH 20
KI/ra a30Ta, JanbHeiliee NOBbILIEHHE H03bI a30THBIX yHoOpeHHil He aano 3ddexra.
BbIXOA QJIMHHOTO BOMOKHA Ha MPOM3BECTKOBAHHOH moyBe Obl1 MAaKCHMANbHBIM MpH
Jo3e azora 20 kr/ra, AanbHeiliee NOBHILUCHHE 03Bl a30THBIX yNOOpeHHi npuBeno k
JIOCTOBEPHOMY CHHXKEHMIO 3TOro nokasaresis. B IuHamuke Ha npOM3BECTKOBAHHBIX

MOYBAX COJEpXaHUe a30Ta B paCTEHHUAX JibHa ObL10 O0JIee BHICOKUM.
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[pumeHenne nNosHOM 03kl H3BECTH OKa3aJlo Claboe NOJI0KHUTESBHOE BIUAHHE HA
ypoxa#h knyOHeH KapTodens, NOBbLICHIO cColep)kaHHe Kpaxmana U ero cbop (tabin.11).
Cpenu oTpyuaTessHbIX ABAEHHH MPOSBUIIOCE JUILL CTUMYJIHUpYIOLLEe MOCNSICTBHE H3-
BECTH Ha NOPAXXAaeMOCTb KITyOHeH kaprodensa napioii. [Ipu HENOCPECTBEHHOM BHECe-
HUUW U3BECTH NOA KapTodesb ¥ NPUMEHEHUH METALTY Pruueckoro Lijiaka rnopaxaeMocTsb
K/ly6HeH napoi O6b11a aHaIOrMYHa C KOHTPOJIbHBIM BapHAHTOM.

B nnntenbHOM onbITe B CpeHEM 3a 9 JIET HE OTMEUEHO OTPHLATELHOIO BIMSHHUA
MOJIHOM 103bl U3BECTH Ha YpOXKail ONHOJETHEro MonuHa. [1pH U3BECTKOBAHHH IOCTO-
BEPHO MOBBLICHINCH Ypoxkai cyxoil Macchl (Ha 4,4 1/ra), conep>kaHue NpOTEUHA B HEH
(na 0,7%) u ero c6op. Ha (oHe H3BECTH NONOXKUTENBHOE BAUSHHE JOTONHUTENBHBIX
npueMoB (MIpUMEHEHHe MarHus, 60pa, MapraHua 1 p.) He NPOsBHIIOCH.

Takum obpazoM, kanbLHedoOHOCTh NbHA, kapTodeNd M JIONMHA CUILHO Npe-
ysenudeHa. JlokropaHT nabopatopun u3sectkoBaHus nous JI.C. denotosa Ha OCHO-
BaHWM MHOTOUMCJIEHHBIX MCCIIENOBaHuWit pa3paboTania cucTeMy ynoOpeHHii B HHTeH-
CUBHOM KapTodenbHOM ceBoobopoTe Ha AEPHOBO-NOA30JIMCTON CyMeCYaHOi Mnouse,
obecrneunBaoLLyO CpeaHeronoBoi ypoxaii kaprodens 350-400 w/ra c BHICOKMM Ka-
4eCTBOM NpOAYKUHH. YCTaHOBJIEHO, YTO U3BECTKOBaHHE ONTHMANBHbLIMU HO3aMH SB-
nseTcs 3HeprocOeperarlMM 31€MEHTOM B TE€XHONOrMM BO3/eNbIBaHUs kapTodens.
OxynaemocThb | KI 10JIOMMTOBOM MyKH 10 J03aM COCTaBH/a : NOJIOBUHHO#H 4,1-8,0 u
noaHo# — 3,5-4,6 xr kiaybned kaprodena. JnurenbHoe BpeMs MakcHUMajibHas Npo-
AYKTHBHOCTb KapTodensHOro ceBoobopoTa co3naBanach NpH BHECEHUH CPEIHHX 103
yno6peHuit Nog i35 Poo.135 K 120.180 Ha POHE MOJHBIX W NONIOBUHHBIX 103 ndnommonoﬁ
MykH. B TeueHue nepBbiX YETHIPEX JIET U3BECTKOBAHUE He OKAa3bIBa/lO CYyLUECTBEHHO-
ro BIMAHKMA Ha NOpakaeMocTh KilybHel kapTodens napwo# 0O6bkHOBeHHOH. C nsaTo-
ro roja NposBMIach BO3pacTarolliee OTPULATENbHOE BJIMAHUE OOJOMHTOBOH MYKH,
HO TOMbLKO NO A03€, COOTBETCTBYIOWIEH ABOMHOW TMAPOIMTHYECKOH KHUCIOTHOCTH.
JI.C. ®eporoBa nposena riybokHe HCCIENOBaHHA MO JHHAMMKE arpOXHMMHYECKUX
CBOJICTB MOYBBI M NOTEPAM MHUTATENBHBIX JJIEMEHTOB B CEBOOOOPOTE C KapTodesneM.
Elo, B 4acTHOCTH, BBIABJIEHO BBICOKOE KOJIMYECTBO MarHMs, TEPIEMOro BCIICACTBHE
MHOGUIBTPaUMK aTMoc(epHbIX 0CAAKOB U BbIHOCA ypoxasMu. CpeaHue rojoBele 1o-
TepH EMEHTOB U3 NaxXxOTHOro cllog cocTaBunu (kr/ra): Ca — 55-127, Mg — 22-75, N
-23-69, K - 6-26, S — 43-105.
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IddpekTHBHOCTHL H3BECTHAKOBOH MYKH B 3aBHCHMOCTH OT eé
rpaHyJIoMeTPHYEeCcKOro COCTaBa

C uenbio BbIABIECHHA ONTHMANBHBIX NapaMETPOB OJHOIO M3 BAXKHENLIMX MOKa-
3aTesiedl kayecTBa M3BECTHAKOBOI MYKH — ee rpaHy/IOMETPHYECKOro cocTasa lpose-
JIeHO 5 MoseBbIX OnbITOB. B nonesom onbite Ha LLOC BUY A ¢ u3BecTHAKOM CpeaHen
TBepOOCTH Haubonee 3pdexTuBHBIMH GbimH Ppakuun Menbue 0,3 MM, Onuskue no
BENHuMHe NPUOABKM YpOXas ceHa JIIoUepHbI nosyyeHs! ot yactil 0,3-1 Mm. Dddek-
THBHOCTB YacTull OT 1 10 3 MM Obliia HECKONBKO HHXKE, HO IOCTHraNa 3HaUMTEbHON
BEHYMHBL. BrnusHue kpynubix ¢paxumii (Gonee 3 MM) Ha ypoxaitHocTb 6bLIO cfia-
6biM. JlelicTBHE yacTHL M3BECTHAKA Ha KMCIOTHOCTb MOYBBI aHANOTHYHO MX BJIMA-
HHI0 Ha ypoxaiHocts (C.I". LLlenepos, HO.M. LiBeTkoBa).

B nosnesom onvite, nposenesnom B HUMCX Ceepo-BocToka (A.I1. AHApycHH-
HHK) ¢ ¢pakuMAMH M3BECTHAKA U3 MOPOAbl BLICOKOH TBEPAOCTH (INPOYHOCTL Ha CKa-
Tue Gonee 80 MIla), Haubonee MeskHe yacTuibl — Menbue 0,25 MM 110 3pdeKTUBHO-
CTH PE3KO MpeBOCXOMM/IM OCTANbHbIE PpakuuH. [[puMeHeHHe YacTHLl KpynHee | MM
He [ano MNOJIOKHUTENBLHOrO arpo3koHomuueckoro s¢dekra. Haubonbuiee uimeHeHne
KHMC/IOTHOCTH MOYBBI Takxke HabIOAAN0Ch NpH BHECEHHH dpakuuu Menbye 0,25 M.

O6061LIeHHbIE pe3y/bTaThl 9 MOJIEBLIX ONITOB, BKIIOYaoLWUe 0kono 70 y4eTos
ypoxkas passIMUHbIX CENbCKOXO3AMCTBEHHBIX KY/bTYP, CBUIETENLCTBYIOT O TOM, 4TO
3¢ dekTHBHOCTL (pakLHii U3BECTHAKOBOH MyKH Melibye | MM MpakTHYECKH paBHO-
ueHHa (1abs1.12). JleiicTBre Ha ypoxaiHOCTb cliedytouleii 1o pasmepam ¢pakuuu 1-3
MM MOHHMXKaeTcs MoYTH B 2 pasa, 4To HEOOXOAMMO YUYMTHLIBATHL MpPH pacueTe 103 M3-
BECTKOBBIX yNOOpeHHil. ®PpakuHU H3BECTHAKA KpyNHee 3 MM Ha ypoKah BJWAIH
oyeHb cabo.

Tabavua 12

O dexTHBHOCTH (PpakLHit H3BECTHAKOBOH MyKH N0 060OLIEHHBIM AaHHBIM
nosesbix onbitoB CCCP

CpenHss exxeronHas OpakuuH W3BeCTHAKA (MM) ]
npubaska ypoxas menpye 0,25 0,25-1,0 1,0-3,0
KopMmoBbie eqMHHLBI, LI/Ta 16,6 14,8 9.4
OTHOCHTEIbHBIE YHUCTa 100 89 57




HMccnenoBana KoppensuvoHHas 3aBUCUMOCTL Mexay dG(PEeKTHBHOCTLIO PpakLuu

.

M3BECTHAKA B MONEBOM OMNbITE H €r0 XMMHUYECKON aKTUBHOCTBIO, ONpeAenieMoi no

LllonnenGepry u XaHTepy, a Takxke uameHeHneM pH, oOMeHHO# H ruaponHTHYECKOH

KHMC/IOTHOCTY B MOYBE MOJIEBOro OMNbiTa. Pe3y/bTarbl Nokas3aid, YTO XMMHUYECKHE JKC-

NPeCC METO/1bl ONIPEAENIeHUs aKTUBHOCTH W3BECTHAKA M eHCTBHE ero ¢pakuuii Ha KH-

C/IOTHOCTb MOYBbI MOTYT ObITB MCMONB30BaHbl AJS MPOTHO3UPOBAHUA BIUSHUS M3-

BECTHSKOBOI MYKH Ha ypOXKai CENbCKOXO31HCTBEHHBIX KyJNbTYp (KO3((HULHMEHT KOp-
penaunn konebdancs ot 0,76 1o 0,99, u B cpenHeM 3a 4 roaa oH cocraBun 0,91).

B na6opatopvu npoBeaeHbl MOESbHbBIE OMBITHI, B KOTOPLIX HCClleA0Banach 3a-
BUCUMOCTb 3P (PEKTUBHOCTH W3BECTHAKOBOM MYKHM OT TBEpAOCTH pa3MaliblBaeMOii
noponsl. YCTaHOBAEHO, YTO W3BECTHAKOBYHO (1OJOMHUTOBYHO) MYKY B 3aBUCHMOCTH
OT npenesia MPOYHOCTH KapOOHATHbLIX MOPOA NPH CXKATHK B HACHILUEHHOM BOMOMH CO-
CTOSHMM 1O NPOUHOCTH oTceBOB Apobnenus no FOCT 26873 nnu Mapku Npo4yHOCTH
cneayeT NoApa3AeasTh Ha YeTbIpe Kiacca:

1-it knacc — npo4HocTs 10 20 Mna;

2-ii knacc — npouHocTs cBbiwie 20-40 Mna;

3-# knacc — npouHocTs cBbitie 40-60 Mna;

4-i1 knacc — npoyHocTh cBhile 60 Mna

Jins arpoXMMHYecKoi OLEHKHW W3BECTHAKOBOHM (OJOMHTOBOH) MyKH BBEdEH
HOBbIi TEPMHWH «AKTHBHO AEHCTBYIOLUEE BELLECTBO», KOTOPOE pPAaCCUHTBIBAIOT IO
dopmyie (%):

AIB= (100 -H) (100-x;) ‘x, rae
10000
H-conep»aHne HeakTHBHbIX Qpakuuit, %o
X3 — Maccosas 10513 Baaru, %
X — CyMMapHas MaccoBas 1011 kapOOHATOB KalibL1i H MarHus;

K HEAKTHBHbIM OTHOCATCS (PPaKLUK C pa3MepoOM HACTHLL
1 - it knacc — 100% dpaxuuii 6onee 5 Mm
20% ¢pakuuit 3-5 MM
2 — it knacc — 100% ¢pakuuit 6onee 3 mm
20% dpakumii 1-3 MM
3 -it knacc — 100% ¢paxumii 6onee 3 mm
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50% ¢ppaxuuit 1-3 MM

4 —#1 knacc — 100% ¢paxuuii 60nee 1 Mm

Ha ocHoBaHuM HaMx 25-TM NleTHHX uccraegoBaHuii paspaboran ['OCT P

50261-92 Ha M3BECTHAKOBYIO M JOJIOMHTOBYIO MYKY, AEHCTBYIOILHI 10 HACTOALIEE

spems (M.A. LlLUnunbHukOB). B HEM yuTeHbB TBEPAOCTb MOPOABI, €€ 36pHOBOM COCTaB K

coaep>xaHue Baaru (tabsn. 13-15)

D H3UKO-XUMHYECKHE NOKa3aTeNd U3BECTHAKOBOM MYKH

(FOCT P 50261-92 Ha U3BECTHAKOBYIO U JOJIOMHTOBYIO MYKY)

Tabnauua 13

HaumeHoBaHUe noka3sarens

H3BecTHAKOBaA (HOJIOMUTOBAs) MyKa Mapku A

1-it knacc| 2-i kiacc | 3-i knacc | 4-# knacc
[Mpeaen npouHOCTH UCXOMHOM Kap-
GOHATHOM MOPOIBI NIPH CHKATHH B Menee 20{Cs. 20 no 40| Cs. 40 no | Cs. 60
HACBILIEHHOM BOJOM COCTOAHUH Mla MIla 60 MIla | Mlla
CymMmapHas MaccoBas 10Jia kapbo-
HATOB KaJIbLUUA U MarHus, %, He 80 80 85 85
MeHee
3epHoBOI#t cocTaB, %, NONIHbIE OC-
TaTKH Ha CHTax:
5 MM He Gosee 0 0 0 0
3 MM He Goutee 3* 3 2 1
1 MM He Gonee 25 15 10 3
Maccosas noJis Bnaru, %, He 6oiee:
OKTAOpL - MapT
rpynna 1 1,5 1.5 1,5 1,5
rpynna 2 6,0 6,0 6,0 3,0
anpens - CEHTAOpb
rpynna 1 1,5 1,5 1,5 1,5
rpynmna 2 6,0 6,0 6,0 6,0
[Tokazarens Al B, %, He MeHee:
rpynna 1 78 74 78 81
rpynna 2 74 71 75 77

* /s u3eecmHAK08OU (0010MUMOoGon) myku mapku A karacca | epynnet 2 oonyckaem-
ca ocmamok He cume 3 Mm He bonee 5%.

HccnenoBana cMep3aeMOCTh M3BECTHAKOBOH MYKH Pa3fIMYHOrO IpaHyJIOMETpH-

YECKOro cOCTaBa. YCTaHOBJIEHO, YTO cMep3aHHe Oonee rpyboil Myku knacca «b»

MP3TY-1-65 npoxcxoauT npu bosee BHICOKOI BIaxKHOCTH (8-10%), ueM y U3BECTHA ~
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Tabnuua 14

DU3NKO-XMMHUYECKHE NTOKa3aTeNH U3BECTHAKOBOM MyKH
(['OCT P 50261-92 Ha U3BECTHAKOBYIO H JOJOMHTOBYIO MYKY)

.

M3BecTHAKOBad (HOJOMHUTOBAsA) MyKa MapKH

HanmeHoBaHue nokasaresns B
1 knacc 2 knacc 3 kiacc |4 knacc

[Mpenen npouHocT UcxoaHo# kap6o- | Menee 20 |Cs. 20 MITa] CB.40 | Cs. 60
HaTHOMW MOPObl NPU CKATHH B HACHI- MIla | no 40 MIla {MIla no 60| MIla
LWEHHOM BOAOH COCTOAHUM MIla )
CymMmapHas mMaccoBas 1011 kapboHa-

o 80 80 85 -
TOB KaJlbUHA W MarHus, %, He MeHee
3epHoBoO# cocTas, %, NOJHbIE OCTATKU
Ha cHTax:
10 MM He Gonee 0 0 0 -
|5 MM He dosee 5 3 2 -
'3 MM He Gonee 10 5 4 -
"1 MM He Gosiee 35 25 15
‘iMaccoaaa nons snaru, %, He 6onee:
:0e3 BBe/IeH!s NpopHUaaKTHUECKO
nobaeku
OKTA0pb - MapT 6,0 6,0 6,0 -
anpens - CeHTA0pb 15,0 12,0 8,0 -
¢ BBeieHHEeM NpOdUIaKTHUECKOH
00aBKH
OKTAOpPD - MapT 15,0 12,0 8,0 -
[okazarens AJ1B, %, He MeHee 64 64 71 -

KOBOM MYKM TOHKOro nomomna (5-7%). lNoka3aHo, 4TO MpUMEHsAIOLIEECS B MPAKTHKE

nobaBneHne K W3BECTHAKOBOI MYKe XJOPHUCTOro Kaiius W3 pacyera 5% 3Ha4HUTENBHO

CABHUIaeT rpaHuly cmMep3acMoCTu [I0J/IOMIITOBOH MYKH, HO NMOJIHOCTBIO OT CMEp3aHHsd

HE NPEaOXPAHAECT.

J'lmnme'rpuqeclcne Hcciiel0BaAaHHUA

Ha 6aze LIOC BHUYA B Teuenne 1981-1996 ronos 6bu1v NpoBeAEHBI HCCIEN0-

BaHHUA MO MUIpauru MATATEIBHBIX 3JIEMEHTOB U3 KOpHCO6HTaeMOl"0 CJ1I08 NaXOTHBIX

LIEepPHOBO-MOA30MMCTIX NouB. nowans AM3MMETPOB C HacbinHOM nousoi 0,25 Mz,

Fﬂy6MHa 50 cm. PC3yJ’]bTaTbl JIN3UMETPUUYECKUX OMbITOB, NOATBEPXKAEHHBIC NAHHBIMH ’

JUITMTENbHBIX MOJIEBbIX OMbITOB, [NOKA3aJIH, YTO B YCJIOBHAX U3BECTKOBAHUA H INpUME-
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Tabnuua 15
OH3UKO-XHMHUECKHE NI0KA3aTeNH H3BECTHAKOBOH MyKU
(TOCT P 50261-92 Ha M3BECTHAKOBYIO H J0JIOMHTOBYIO MYKY)

H3BecTHsakoBas (101OMHUTOBas) MyKa MapKu

HanMenoBanue nokasaresns C
1 knacc 2 Kjlacc 3 knacc | 4 knacc

IMpenen npoyHocTH UcxonHo# kapbo- | Menee 20| Cs. 20 Cs. 40 Cs. 60
HATHOM MOpOIbl NPY CKATHH B HAChI- MIla |MIla no 40|MIla no 60| Mlla
LEHHOM BOAOM COCTOSHHUH MIla Mlla
CymMapHas MaccoBas ngnn kapboHa- 80 30 35 85
TOB KaJibLiMA M MarHus, %, He MeHee
3epHoBOIi cocTaB, %, NOJIHBIE OCTATKU
Ha CHTax:
10 MM He Oonee 0 0 0 0
5 MM He bonee 7 5 4 3
3 MM He 6osiee 25 20 15 10
1 MM He Bosiee 45 40 38 20
Maccosas nons Bnaru, %, He bonee:
6e3 BBeaeHHs NMPodUIaKTHYECKO
n06aBK1
OKTA6pb—MapT 6,0 6,0 6,0 3,0
anpenb—ceHTa6pb 15,0 12,0 8,0 8,0
C BBEJICHHEM NMPO(HUIAKTHYECKOM
nobasku
OKTA0pB - MapT 15,0 12,0 8,0 80
Mokasatens AJIB, %, He MeHee 60 60 60 62 |

HEHHs CPEJHHX 03 MHHEPAIbHBIX YIOOpeHHH MOTepH KaJIbLUA U3 MOYBLI COCTaBJIA-
10T 100-150 kr/ra. CooTHOLIEHHE MEXAY MOTEPSIMH KabLHA ¢ HHOUILTPALIMOHHBIMU
BOJAMHM M BCIIEACTBHE BBIHOCA C YpOXKAEM CENbCKOXO3SHCTBEHHBIX KYJNBTYp B Cpel-
HeM coctaBuio 4:1. [ToTepH npH BeIMBIBAHHHM M3 CynecyaHbIX Mous 6bu1H Ha 25-30%
BBILLE, YEM M3 CYTJIMHMCTBIX. YCTAHOBJIEHO, YTO MMIpalHs KalbUHi U3 KOpHEeoOu-
TaeMoro cJios NOYB NMPOHCXOAUT GoJibllei YyacTeio B pOopMe XJI0pHIOB, CY/Ib(haToB U
HutpatoB (U.A. Lnnbuukos, K.H. Counna, M.H. Mensaukosa).

YcTaHoBIEHa NMOJIOKUTENbHAsA KOpPeNALHOHHAas 3aBUCHMOCTb MEXIy colepxa-
HUEM B NU3UMETPHUECKHX Bofax Ca®* u cymMoii konuenTpauuii SO~ u Cl (r=0,61-
0,65). Mexay koHuentpauuent Ca®* u HCO; cBa3b 6bl1a cnaboit M HeyCTOHYHBOH.

Ha ocHoBaHMM McclienoBaHuii JHHAMHMKH OajlaHca KaJibliMs B 30HE H3BECTKOBaHHUSA
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nous ctpaubl 3a 1976-2000 roas! BbIABAEHO PE3KO yCHUIUBaloLeecs 0beqHeHUe NMOYB
ocHosanuamu (Ca, Mg, K).

Pa3zpaboranbi cnocobbl CHUXKEHMS MOTepb MUTATENbHBIX 3/IEMEHTOB U3 KOpHe-
obuTaemoro cios:

|. TpaBOCEsHHE — 0A MHOTOJIETHUMU TpaBamu MOTEPH KasiblLMs, MarHus, Ka-
Jus, cepbl, azoTa cHwxkanuck Ha 30-40% ro cpaBHEHHIO C 3€PHOBLIMU U NPOMALLHbI-
MU KYNbTypami;

2. co3maHue yCnoBUH Ui MakCMMaibHOH 3((EeKTHBHOCTH MHHepaIbHbIX
ynobpexuit obecnevnno cHUxeHHe noTepb Kanbuus Ha 20-25%, marHus — Ha 25-
30%, kanus — Ha 20-60%, cepbl — Ha 40-60%, azota Ha 50-80%;

3. npuMeHeHWe MUHepaNbHLIX yAOOpeHUH, He coldepiKallluX JIErKOMOABHKHbIX,
He copOUpyeMbiX MOUBOH aHHOHOB, CHHXKAIO MOTEpH M3 MOYBbI Kanbuus Ha 20-80%,
maruus — Ha 20-30%, kanus - Ha 20-60%, cepbl Ha 40-60%, a3oTa — Ha 50-80%;

4. BBeneHHE B CEBOOOOPOT MOXKHUBHBIX MOCEBOB YMEHBILHIO BBIMbIBAHHE M3
nouBbl Kanbms Ha 14-37%, maruus — Ha 20-30%, kanus — Ha 20-60%, cepbl — Ha 40-
60%, a3ora — Ha 50-80%;

5. npumeHeHue MHIMOUTOPOB HUTPUUKALMY CHIDKAET MOTEPU a30Ta U3 Moue-
BUHbI W CEPHOKHCI0r0 aMMoHus B 1,5-2,0 pa3sa.

B nusumeTprueckux onbiTax ¢ MeueHbiM N OpraHMuYecKUMH YIOOOpEHHSAMH NMpH
nose azota 150 Kkr/ra Ha 1epHOBO-NOA30/MCTBIX MOYBaX YCTAHOBJIEHO, YTO BbIMbIBaHUE
a3oTa npoucxoaut Ha 98% B dopme HUTpaToB. MeueHblH a30T opraHuyeckux yaobpe-
HUIi BLIMBIBACTCA B HE3HAYUTENLHOM KOAMUECTBe: He Gosiee 9-16% OT HO3bl MEYEHOTO
a3oTa Ha cyrnecuaHol noyre v 2-5% Ha Taxenocy rmuHucTol. BHeceHHe COnoMbl pe3ko
CHWXANO NOTEPH a30Ta ¢ MHGUALTpaUMOHHbIMHU Bofamu (M.B. Hukudopora).

JInzumerpuueckue uccaenoBaHus Murpauuy Tsokensix metamnos (Cd, Zn, Pb) u3
KOPHEOOMTAEMOrO €05 AEPHOBO-MOA30MMUCTBIX MOYB MOKa3alM, YTO NP BHECEHHH B
BOAOPACcTBOPHMOH (hJOpMe UX KOHLEHTpauusa B mepBbiii roa cocrasuna (Mr/n). Cd —
0,01-0,04, Zn - 2,1-3,2, Pb — 0,05 Ha cynecuaHoii u coorsercteenHo 0,01; 0,1 u 0,13
Ha TAKEN0CYrMMHUCTON. B nocneayrolime roabl KOHLEHTpaLMS TAXKEbIX METaJUIoB

CHM3Mnace B 5-10 pa3 U CyUEeCTBEHHO HE OTHMYanach OT HCBanﬂ3HeHHOﬁ NOYBbI.
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OCHOBHOE KOJIMYECTBO THKENbIX METAUIOB BbIMBIBANOCH M3 MOYBLI B NEpPBbiii
roa npoBeaeHus oneita (r/ra): U3 cynecyaHoi noussl 72-79 Cd, 819-8894 Zn, 58-93
Pb. B nocneayiouiye roasl NoTepH THKENbIX METALIOB CHU3UIMCh 10 HUYTOXHO Ma-
JIBIX BESIHYMH. 3a MATH JIET MCCEeA0BaHUii MOTEPU METAJUIOB OT BHECEHHOI 103kl CO-
craBunu (%):Cd — 2, Zn — 2, Pb — 0,1 Ha cynecuaHoii no4se u coorserctseHHo 0,3;
0,6 1 0,2 Ha cyrTMHUCTOM. M3BECTKOBaHHUE MOUBBI YMEHbBLIANO BBIMbIBAHUE THKEIBIX

metauios (M.B. Hukugopoea, M. A. LLnabHHUKOB).

HccenoBanne cBOHCTB METANIYPru4ecKHX IJIAKOB € LeJIbI0
NPoruo3a Hx 3pPpeKTHBHOCTH B KayecTBe H3BECTKOBBIX YA0OpeHuii

HccnenoBanus ObUM HampaBjieHbl Ha M3yYeHHE TEX CBOMCTB MeETalTypruue-
CKHMX LIJTAKOB, HAa KOTOPBIE HEOOXOAUMO BIHATH B MPOLECCE UX NMPOU3BOACTBA, YTOOBI
noJTy4aTbh U3BECTKOBOE ynobpenue ¢ Haubonee GnaronpusaTHeIMH cBoiicTBamu (C.H.
Bacunsesa, U.A. LLInnbHUKOB).

H3yueH XMMHYECKHMH M FpaHYJIOMETPHYECKHH COCTaB AOMEHHbLIX, CTanernsa-
BU/IbHbIX W (epPOXPOMOBBIX IIAKOB OJMHHAALATH METATYPrUYeCKHX 3aBOJOB.
[Merporpaduueckue UccieaOBaHUA NOKa3alH, YTO LIJTAKU Pa3THYAOTCA 1O MHMHEpa-
JIOTHYECKOMY COCTaBy. YCTaHOBJIEHO, YTO B (eppOCIUIaBHbIX M 3JEKTpOCTasIENia-
BHJIbHBIX mn‘axax OCHOBHBIM COCTaBJIAIOMIMM MHHEPAIOM SABISETCA IBYXKaibUHeE-
Bblif CHJIMKAT. JIOMUHHMPYIOLUMMH MHHEpAlaMH MapTEHOBCKHX LUIAKOB ABAAKOTCH
MEPBHHUT ¥ MOHTHYESIJIUT, JOMEHHBIX — MEJIHJIHT, COCTOSLLMIA U3 OKEPMaHHTA M re-
sieHuTa. CKOpPOCTb OXJIKAEHHS LIJIAKOBBIX PACrlaBOR OKa3bIBAET CHJIbHOE BJIMAHHE
Ha 00pa3oBaHHe MHHEPANOB B KPHCTAMIMYECKOH U CTEKIOBHAHOMH dazax.

Pe3synbTarbl 1abopaTOpHbIX MCCAENOBaHUI NOKa3and, YTo Haubosee BBICOKYIO
HEHTPATH3YIOILYIO CMOCOGHOCTD MMENH (PeppoCIUTaBHbIE M IIEKTPOCTAJIENIABHIb-
HbI€ LITAKH, HECKOIBKO MEHBIUYIO - MapTEHOBCKHE MOJIOTHIE CTEK/IOBHAHBIE U 3a-
KPUCTAIIM30BaHHbIE, HU3KYI0 — JOMEHHbIE 11aku. HeMonoThble, HaTypanbHble rpa-
HYJIMPOBAHHbIE MAPTEHOBCKHE M AOMEHHbIE IUIAKH UMENIM HAUMEHBIIYIO HeATpanu-
3yIOLLYIO CMIOCOOHOCTE M pacTBOPUMOCTb. OCHOBHOCTb ILWJIAKOB HE ABAAETCA pe-

warowmuM GaktopoM, 06YC/IOBIMBAIOIMM HX XUMUYECKYIO aKTUBHOCTb.
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Haunbosnblias pacTBOPMMOCTb KanbLUg U MarHis oTMedeHa y GpeppoCcriaBHbIX U
IMEKTPOCTANIENNABUILHBIX LLJIAKOB, CaMas HHU3Kas — Y JOMEHHBIX 3aKpHCTaIN30-
BaHHbIX. MiccnenoBatine cBOWCTB OCHOBHBIX COCTaB/AIOMIMX LIJTAKU MUHEPAIOB MO-
Ka3asno, 4To Haudosiee BHICOKYH HEHTpPalM3YIOLLyI0 CIOCOOHOCTh HMEET IBYXKaslb-
umeBblii cunukar (113%), caMylo HH3KYIO — TefleHMT Kpuctautnueckuit (35,4%).
Mexny HerTpanu3yoiueil CNOCOGHOCTBI0 MUHEPATIOB U PaCTBOPUMOCTBIO COAEpHkKa-
LIMXCA B HUX KaJIbLIMA M MarHUs YCTaHOBJIEHA TECHA! KOPPENALMOHHAsA 3aBUCHMOCTh
(r = coorBetrctBeHHO 0,96 1 0,71). [1o naHHLIM BEreTallMOHHBIX OMBITOB HaHOOJbLLIEE
B/IMSIHWE Ha yposkaii pacTeHUH okasaiu GeppocnnaBHble H ANEKTPOCTANEIUIABUIIbHBIE
L1aKK, OeHCTBUE MAPTEHOBCKHX M OCOOEHHO NOMEHHBIX LIJIAKOB CO CTEKIOBHIAHOM
CTPYKTYpO# Oblfia BbIllEe 10 CPABHEHHIO C UX KPUCTANTMYECKMMH aHanoramu. JlefcT-
BUE LIAKOB HA ypOAKaHHOCTb PAaCTEHUH ONPENEAASIOCh MX BIMSHHUEM Ha KHCJIOT-
HOCTb NOYBbI K CTENEHb HACHILIEHHOCTH OCHOBAHUAMH.

Mccnenosanue BAMAHUS Ha ypOXKaiiHOCTh PaCTEHHH OCHOBHBIX MHHEpPANOB, CO-
CTaBAAIOLMX LLUAAKK, NOKa3ano, 4to Haubosnee 3PPEKTUBHLIMU H3 HHUX ABNSIOTCA
NBYXKa/IbLIUEBbIH CHAMKAT MU MEPBHUHUT. MuUHepaibl B CTEKIOBHOHOH (opme no
BJIMAHUMIO HA NMPOAYKTHBHOCTb PACTEHUH M arpOXMMHYECKHE CBOMCTBA MOYBLI 3HAUM-
TE/IbHO MPEBOCXOAMIN TE XKE, HO 3aKPUCTATM30BaHHbIE. Pe3ynbTaThl BeretalHoH-
HbIX ¥ 1a00OpPaTOPHBIX MCC/IENOBAHUI NOKA3AIH, YTO HeWTpanu3ylowel cCrocobHOCTH
11 NPOrHO3MPOBaHUS arpOHOMHYECKOH ((EKTHBHOCTH HU3BECTHCOAEPIKALUUX Me-
TaLIypruyeckux LWIaKoB HeAOCTaToOuHO. KX XapakTepucTHka AO/mDKHA ObiTb NOMOJ-
HEHA rPaHyIOMETPUUECKUM, (a30BbIM H MUHEPATIOTHYECKMM COCTaBaMH.

PesyabTaThl AAMTENBHOrO MOJNIEBOrO OMbITA, MPOBENEHHOr0O Ha CMOJIEHCKOM
¢dunuane BUY A, nokasanu, 4To npd BHECEHHM B MOJHOMN MO TMIPOIUTHUECKOH KH-
CJIOTHOCTH [03€ METATYPrHYECKHUii LAk OKa3blBal MOJNIOKHUTENBHOE ACHCTBHE HA
YPOXKaiHOCTb CefbCKOXO3IHCTBEHHBIX KyJbTyp B TeueHue 30 jeT, npeBocXolas u3-
BECTHAKOBYIO MYKY. [IpH 3TOM HE yCTaHOBIEHO HUKAKOTO o*rpuuareanoi“o neicTeus
LI/IaKa HAa KauecTBO ypoxas M HAKOMJEHHWE TOKCHUHBIX diieMeHToB B nouse (JLIL

Y nanoea, H.HU. Akanosa, H.®. [Tonusues, H.A. 3eneHos).
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CoyeranHe H3BECTKOBAHHSA NOYB C NPHMEHEHHEM OPraHHYeCKHX
® MHHEPaJBHBIX YA00peHuii

Cucrema ynoOpeHus KHC/IBIX MOYB COCTOMT M3 JBYX OCHOBHBIX TPHEMOB: W3-
BECTKOBAaHHUS M NPHUMEHEHUS OPraHHYECKMX M MHHEpaIBHBIX YynobpeHuii. H3sects
yCTpaHsieT U30BITOYHYIO KMCIOTHOCTh MOYBHI, YAOOpPEHHS 06ECMEUUBAOT PACTEHHS
NUTATENbHBIMH 3IEMEHTaMH. H3BECTKOBAHHME MOUYB HE MOXKET 3aMEHUTE YNOOpEeHHUid,
a yno6peHHs He 3aMEeHSIOT H3BECTKOBAHHA.

Bnusag Ha MOGHIM3ALMIO TUTATENBHBIX BEIECTB, YCKOPSS pa3loXKeHUE OpraHu-
YECKHMX OCTATKOB M yNOOpEHMH, yiy4mas ycJOBUS pocTa ¥ pa3sBHTHS pacTeHUid, u3-
BECTb OKa3blBAECT CHUJIbHOE BiMsiHHe Ha 3(¢deKTHBHOCTH yHOOpeHHil. ITOT BOMpoc
6bI1 LEHTPATbHBIM B MHOTOYHMC/IEHHBIX M MHOTOJIETHHX HCCelOBaHUAX naboparo-
puH. [IpuBeneM 30€ch IUILB FABHBIE UTOTH.

PesynbTaTel oneiTOB 1abopaTtopuii u3BecTkoBanus nous BUVA (C.I'. Llenepos,
M.M. PomaHeHKkOBa) U HHCTHTYTa cesibckoro xossaiictea AH BCCP (O.K. Kenpos-
3uxmaH, A.H. Baesa), rne cucteMaTHUECKH, B TEYEHUE PAAA JIET U3yUYaloCh MCIOJb-
30BaHHUE M3BECTKOBBIX U OPraHHYECKHX YHAOOpEeHHUH B CEBOOOOPOTE MOKa3alH, 4TO
npu BHecenuu 10-20 T/ra HaBO3a U U3BECTH, B MOJTHON WJIM MOJIOBUHHOH Q03€, NOmy-
4aeTcs NPUMEPHO TaKoH ke UM 6onee BHICOKHI ypoxail, kak npu MPUMEHEHHH Of-
Horo HaBo3a (6€3 M3BECTH) B 103€, NPEBHILAONIEH yKka3aHHylo B 2-3 pasa.

C uenbto u3yueHUs 3¢ PEeKTHBHOCTH BO3PACTAIOLIMX N03 MUHEPATbHEIX, H3BECT-
KOBBIX yI0OpeHHii U ux coueranus B 1982-1998 rr. B CmonieHckoMm ¢unuane BUVA
npoeeseH AByX(paKTOPHBII NOJIEBOI OMBIT Ha AEPHOBO-TIOA30MCTOM JIErKOCYTJIMHH-
CTOW MOYBE, MOACTUIAEMON KapGOHATHOMH MopeHoit. OnHKuM M3 GakTOpoB ABAAETCA
H3BECTKOBOE ynoOpeHHe, IpYruM — MOJAHOE MUHepanbHoe ynobpenue. Jlosbi 060X
BUAOB yA06peHuit BospacTatomue (6 103 u3BecTH u 4 no3bl NPK).

HauGossiias cpeaHerogosas MpOXyKTHBHOCTb ceBoobopoTa B 32,5 w/ra 3.e.
obecrnieuuBanach Npu COYETaHUH BBICOKOH O3Bl MHHEPATBHBIX YIOOPEHHH H MOJIHOH
10361 U3BECTH. OHAKO ONTHMAIBLHBIM MO OKYMAaeMOCTH 3aTpauy€HHBIX CPEACTB Clie-
IyeT cuuTaTh BHeCeHue cpearedl n0o3pl NPK Ha npoussectkoBaHHo# no 0,5 r.k. mo-

30it nouyse. [Ipn 3TOM cpenHerofoBod ypoxkai CHxanca Bcero Ha 9% mo cpasHe-
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HHUIO C MAaKCHUMa/IbHbIM 10 NMPOAYKTHUBHOCTH BapHaHTOM, a OKynaeMOCThb 3anaqu;

HbIX MUHEpaJIbHBIX YA0OpEeHUH Bo3pacTana B TpH pa3a (Tabn.16).

Tabamua 16

Ypoxaii  0KynaeMocTb MUHEPaIbHbIX yA06pEHHH CeNbCKOXO031MCTBEHHOM
NpoayKuuei B 3aBUCUMOCTH OT NMPUMEHAEMOM CHCTEMBI YOO peHHii

Hlosa ynobpe- yP?- o Okynae-
KynsTypa uug | an, THOCHTEb- |~ °
u/ra Hbl€ YUCaa
CaCO, NPK

O3umas max |10 NooPooKoo | 39,3 100 7.7

nuieHua opt 0,5 NisPasKas | 382 97 14,6
max Ni35PooK

Sumens 1,0 135Po0 135 | 356 100 6,3
opt 0,5 NasP3oKas | 31,0 87 14,9

MHoroneThue | max 1,5 NausP30Kss 62,5 100 -

%k

TPaBk! opt 0,5 NasP3oKas | 60,9 97 -
max NogPgoK

Osumas posb 2,0 90P9olo0 41 100 9,9
opt | 0,5 | NaoPsoKso | 325 79 20,2
max NeoP 135K

Tlen 1,0 sof13skas0 | 49,6 100 6,8
opt | 0,5 | N2oPusKeo | 46,0 93 17,4
max Ni3sP13sK

KapTodests 0,5 135F 135K 80 194 100 20,7
opt 0,5 | NasPasKeo 182 94 54

['opoxooBcs- max 2,5 Ni3sPooK 35 54,3 100 9,5

Has cmech opt | 0,5 | NasPsoKas | 429 79 18,9
max NooPosK ;2

CesooGopor** 1,0 9PocKiz | 32,5 100 57
opt 0,5 N3sPpKa | 297 91 14,4

*- 1104 MHOTOJIETHHE TPaBbl YKa3aHbl JO3bl, BHOCHMbIE POX MOKPOBHYIO KyJbTYpY
(3A€Cb yYMTBIBAETCA UX MOCJEAEHCTBHE)
** - 103bl MMHEPANIBHBIX YN0OpeHHH cpeqHeronoBsle, ypoxail ykasaH B 3epH.ell.

H3meHeHHe Npoay KTHBHOCTH CEBOOOOPOTA BO BpEMEHHU:

Ypoxaii = 8,3 + 10,9 «Ca”*- 2,17°NPK®’ - 6,0+Ca -3,3*NPK + 0,6+ X-
-0,8+(Ca*NPK)®’ + 0,92+(Ca*X)** + 4,6+(NPK+X)>’ ; R=0,99
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M3 ypaBHEHHS CledyeT, YTO Ha MPOTAHKEHUN ABYX pOTALMil MPOUCXOIUNO yBe-
JIMYEHHE, KaK o6LIEi NPOMYKTUBHOCTH C€BOOOOPOTA, Tak U 3¢ dekTa OT H3BECTKOBA-
HUS U IPUMEHEHHS MUHEPAIbHBIX yROOpeHHH. OTHAKO y4acTHe KaKA0ro ¢gakropa B
TMOJyYEHHH ypOrKas MO POTaUHAM ObIIO pazIMYHBIM.

Tak, Hanpumep, B MEPBYIO POTALHUIO NPU COUETAHUH MOSYTOPHOI N03bI U3BECTH
M BBICOKOH N03bl MUHEPAIbHBIX yIOOpeHHH Obula JOCTHUrHyTa MPOXYKTHBHOCTE B
25,3 wra 3.e. B rof, npH 3TOM A0Ja yyacTus usBectd U NPK B nosnyueHuu ypoxas
cocraBasna 29,1 u 28,7% cooTBeTCTBEHHO. BO BTOPYIO pOTaLHIO, MPH yBENHYEHHH
NPOXYKTUBHOCTH Ha 3TOM BapuaHTe 10 39,3 1/ra 3.e. B ro, 3TH MOKa3aTe/IM PaBHS-
uck 21,9 u 40,7% cootBeTcTBEHHO. [TpH BHECEHHH OJHOM M3BECTH IO/ €€ Y4acTus
B TMOJTyYE€HHUH ypoixKas cHuxkanack ¢ 37 no 35% 3a aBe porauuu ceBoob6opoTa, A0S
NPK 3a 3T0T k€ NpOMEXYTOK BpeMeHH HaobopoT Bo3pactana ¢ 37 no 50%. Takum
00pa3oM, ¢ TeueHHEM BPEMEHH Mpu 06weM pocTe NPOoXYKTHBHOCTH 3 (EeKTUBHOCTD
M3BECTKOBAHHA CHUXKAETCS, a MUHEPAIbHBIX YI0OpEHHit Ha060pOT BO3pacTaeT, Npu-
4yeM TaKoW XapakTep AeHCTBUS Habyofaercs Kak NpH COBMECTHOM TaK M NpH pas-
nenbHOM Hx ucnone3oBanuu (JLIT. Y aanosa, H.M. Akanosa, A.A. Hecrepos).

AHanu3 0600LIEHHBIX NAHHBIX YueTa ypokas, 3a JABE POTALUH CEMHIIOIBHOIO
ceBo0b0poTa, NOKasal, YTo MPUMEHEHHE M3BECTH U ynoOpeHHi cnocobCcTByeT mo-
BBILIEHHIO NMPOAYKTHMBHOCTH KYJIBTYp CEBOOOOpPOTa HE TOJBKO B HOpPMalbHblE, HO

TaKXKE B HeGﬂaFOHpMﬂTHblC no KJIMMaTH4Y€CKUM yCJIOBHUAM roabl.

BiiusiHHe H3BecTKOBaHUA Ha 3¢ dekTUBHOCTL pochopuTHOIH MyKH

Haium vccnenoBatus NpoOBOAMIIMCE C LENbIO U3yueHHs 3dPeKTHBHOCTH (ocdo-
PHUTHOH MyKH Ha MPOW3BECTKOBAHHBIX MOJHBIMM [03aMH M3BECTH MOYBaxX B MHOro-
JIETHHUX MOJIEBBIX OMBITaX, MO3BOJAIOIIMUX HaTh OOBEKTUBHYIO OLIEHKY TaKUM OTIH-
YAIOLIMMCS [UTUTENBHBIM N0cieneiicTBUEM y106peHHSIM Kak u3BecTh U dpocdopur.

Pe3ynbTaTh! NONEBOro ONBITA, MPOBEACHHOTO Ha TAXKENOCYTJTHHHUCTOR JEPHOBO-
MO30/IMCTOH NOYBE MOKa3alH, YTO B MEPROIl pOTaLMHU MATHIONEHOTO CEBOOOGOpPOTa
Ha ¢oHe MOHOI 103l U3BECTH Pe3KO CHU3HNACh dddexTHBHOCTE hocdopuTHOi My-

KM, Ha (oHe MoJaoBHHHOMN 1036l — Ha 20%. Bo BTOpO# poTaLuu U B CyMMe 3a BE pO-
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Taunu 3¢ dekTuBHOCTL GOCHOPUTHON MYKH NMPHU ONHOKPATHOM WM APOOHOM BHECE-
HHUH K3BeCTH Onu3ka k cynepdocdary (tab.17). AHATOrMYHLIE JaHHbIE MONYYEHEI U
no BbiHOCy docdopa KyasTypamu ceooGopoTta. KoadduuueHT KOppensunu Mexy
CYMMapHbIMH YPOXKasiMH CEIbCKOXO3SHCTBEHHBIX KyJIbTYp U BeIHOCOM (ocdopa co-
crasun 0,98. locratouno Bbicokad 3¢ dekTuBHOCTs HOCHOPUTHOM MYKH B NEpBOii
poTtauuu cesoobopoTa nonyyeHa npu H3MeHeHUW Besauuud pH no yposus 5,0-5,2,
FUAPOJIMTHYECKON KUCTOTHOCTH 2,8-3,0 Mr-3kB/100 r NOYBLI U CTENEHH HACKILIEHHO-
CTH OCHOBaHHAMM 78-82%.

[Tocne BTOpoil poTaunu ceBoOOOpPOTa NMPOBEACHO MOBTOPHOE M3BECTKOBaHHE
¢ noseaenve pH noussl 0o ypoBHs 5,8-6,3. M B 3TMX ycioBHsx B 3-6 poTauuu ce-
BoOOOpOTa (32 20 f1eT) CyLIEeCTBEHHbIX pasnu4uil B 3dpdexTusHocTu cynepdocda-
Ta U pocdoputHoii Myku He BeisneHo (M.A. LlUuneuukos, H.A. KupnnuHukos,
O.10. benougeTtosa).

Hccnenosanue docdaTHoro cocTossHUs NMOUYBBI NMOKa3ano, 4to Meton Kupcanosa
He NPUTOIEH I EFO XapPaKTEPUCTHKH B YCIOBUAX NpUMEHEHUS GocdopuTHOH MyKH
Ha CBeXe NPOM3BECTKOBaHHBIX MoyBax. Hanbosee TecHOM B 3TOM ciiyvae Obljia CBs3b
MEXY ypOXKaem M COAEpKaHHEM B MOYBE MOABMKHBIX coeauHeHHit ¢ocdopa, U3-
BJIEKaEMbIX (PTOPHUAHO-aMMOHHIHOI U caboconeBoil BuITHKKaMu. Tpu ﬁnHTeanOM
nocneaeicTBMU XopoLHe pe3ybTaThl Mokasanu metoasl Kupcanosa u Ckodpunna.

Bricokas s¢dextuBHOCTS hocdopHTHOM MykH Ha POHE U3BECTH B NOJEBBIX OMbI-
TaX OOBACHSETCH JUIMTENBHOCTHI0 HEPABHOMEPHOrO (04aroBOro) pasMelleHUs M3BECT-
KOBOIO y1I00p€EHHS B TAXOTHOM CJI0€ NP COBPEMEHHBIX OPYAHAX 0OpabOTKH MOUBLI.

B MopnenbHbIX BereTallMOHHBIX OMbITAX CO3[aBaNaCh HEOJHOPOAHOCTH PEAKLHH
TN04BbI, HIEHTHYHAA C YCIOBHUSIMH MAxXOTHOrO CJIOS B MOJIEBOM ombiTe. MX pe3ynbTaTe
N0Ka3a/u, 4TO NpH PaBHOMEPHOM MEPEMEIIMBAHHH C TMOYBOH MOJOBHHHAA H TIO/NHAA
JI03bl U3BECTH pe3KO MOHMWkaNM 3hdekTBHOCTE dochopuTHOH MykH. [Ipu ouaroBom
BHECEHMM M3BECTH B MOYBY OTPHUATEIBHOE €€ BIHAHHE Ha GocopHT onpenensnocs He
BETMUMHOM 03I, @ TEM KOJIMYECTBOM FOYBbI, C KOTOPBIM OHa HAXOAMNACh B KOHTAKTE.
[Tpu cmewnBaHum 060 103kl U3BecTH ¢ 30% MouBLI AeicTBUE POCHOPUTHOR MYKH

OCTaBajloCh TAKMM k€ BBICOKMM, KaK W Ha KUCIOit nouse (Tab.18).
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Pesynbrathl HCceqOBaHMUI TOKa3aM, YTO aHAIM3 KUCJIOTHOCTH B CMEIUAHHBIX
o6pa3uax nousbl HE BCEraa JaeT NpaBHIIbLHbIA nporuos addexkruBHOCTH Pocdoput-
HOM MyKH Ha Npou3BecTkoBaHHbIX nousax (M.A. UInnbHHKOB).

Hccnenosanne GochopHTHOI MyKH Pa3iiM4HBIX MECTOPOXKACHHH H TOHHHBI MO-
MoOJ1a N0Ka3asno, YTo riaBHbIM (akTopoM ee 3G PEKTHBHOCTH Ha GOHE H3BECTKOBAHHS
AB/AETCA CNOco6 BHECEHHS U3BECTH H POCHOPUTHOMH MyKH B noyBy. TOHMHa noMosna
1 0COGEHHOCTH MECTOPOXAEHNA HMENIH BTOPOCTENEHHOE 3HAUEHHE.

Heiicteue Ha s3pdexTuBHOCTb PochOpHTHON MyKH PopM H3BECTKOBBIX yrobpe-
HU# (KapOOHATHBIX, CHIIMKATHBIX, MarHUicoaepXkauinX, ruapoo6H30BaHHBIX U 1P.),
pazIMYaAIOIMXCA M0 XUMHYECKOMY COCTaBY M CKOPOCTH B3aHMOJEHCTBHS C NOYBOM,
OMpENENANOCh UX BIAMAHHEM Ha BEIH4MHBI PH, 'HAPONUTHYECKYIO KHUCIOTHOCTH M
CTENEHb HACILIEHHOCTH OCHOBaHWAMHU (r=0,76-0,81). DdpdektuHOCTE Docdoput-
HOM MYKH HE 3aBHCENA OT COJAEep>KaHHs OOMEHHON M BOJOPAcTBOPUMOMH GOpM Kasb-
uus B nouse (r= -0,31-0,36).

Tabnuua 19
Oxkynaemocts 1 kr P,Os dpochopHbix yaoGpennii cellbCkoX033HCTBEHHOM
npoxykuueii 3a 30 ser (kr 3epH.en.)

Porauuu ceBoodopoTta
BapuaHrel
1 2 3 4 5 6
1.NK + P¢ 10,5 14,9 13,5 15,3 18,0 19,1
2.NK + Pc 10,0 15,0 13,7 17,1 19,2 20,7
3.NK+Pd+1,5rk. 7,1 10,0 8,9 9,4 10,5 10,5
4. NK +Pc+1,5r.k. 8,8 11,4 10,6 11,8 12,5 12,4

B npakthke 06b14HO okynaeMocTs 1 kr P,Os docdophbix ynoOpenuit cocTaps-
eT 3-4 Kr npoAyKUHH B NepecueTe Ha 3epHO, a KO3(GHLIMEHT UCTIONBL30BAHUA MUTA-
TeNbHBIX BellecTB ¢ochopHbIX ymoOpeHuii ne npepbimaet 20-25%. Hawu muoro-
JIETHUE MCCIIE[0BaHUA NOKa3aM, YTo oKymaemocTh ochopa ynobpennii 6e3 yuera
UX TOCNeNeCTBHS ONPeesaTh COBEPIIEHHO HE BEPHO. B HalEM JUIMTENBLHOM OMbITE
yureHa okynaemocth 1 kr P,Os npomgykuuneil B auHamuke 3a 30 net (1abn.19). 3
NIaHHbIE TAKXKE CBUAETENILCTBYIOT O BBICOKON U paBHOUEHHOH oKynaemoctd P,Os P

u Pc cenbckoxo3sitictBennoi npoaykuueii (0.1O. Benouserosa, M. A. LLIubHAKOB).
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Tsaxe/ble MeTaIbl B CHCTEME NOYBA — pacTeHHe — yNo0peHue

Lenbio uccnenosaHuil ABnANachk pazpaboTka Hay4HO-OGOCHOBAHHEIX MPHUEMOB
JNETOKCHKALMKU T0YB, 3arpA3HEHHBIX THKENbIMH META/UIaMH, M OLEHKA BJIHAHHA
ynobpeHuii 1 CBOMCTB NOYB Ha TOKCUYHOCTb TAXKEIbIX METAJINOB.

[lpu npoBeaeHMU UCCAENOBAHHMIT BIIEPBbIE BHISABICHO OKOJIO OJHOTO MUIUIMOHA
FE€KTapoB 104B, 3arpA3HEHHBIX THAKEABIMH METAIaMH. Y CTAHOBJIEHO, YTO 3arpss-
HeHHe TM HOCHUT JIOKaNBHBIA XapaKTep U HE UMEET CIUIOLIHOrO PacnpoCTPaHeHU
(M.M. OsuapeHko). YCTaHOBJECHO KOJHYECTBEHHOE COAEp)KAHUE THKEJbIX MeTall-
noB: Cu, Co, Mn, Ni, Pb, Zn, Cd u As B kaiuitHbIX, PochOopHbIX U a30THBIX YA06-
PEHMAX, BbIYCKAEMbIX XUMHUYECKUMU npeanpustuaMu Poccuiickoit demepauun u
ctpad CHI'. AsoTHble, xanuiHbie 1 GocdopHeie yrodpeHus no coaepxanuio TM
ABJISIOTCS YUUCTBIMMU.

[1pOrHo3HbBIMM pacyeTaMy YCTaHOBJIEHO, YTO MPU BHECEHUH B MOJIEBBIX CEBOOGO-
poTax Hay4iHO-0OOCHOBAHHbIX 103 MHHEPAIBLHBIX U U3BECTKOBBIX KapOOHATHBIX Gopm
yaoOpeHui B nepuon WHPOKON XHMHM3aLUMU 3eMJlefesius C MHHepaJIbHBIMH yIo6pe-
HuaMHU noctynano (mr/kr noyesl): Cu - 0,002, Ni - 0,001, Pb — 0,0005, Cd — 0,00008,
As — 0,003, Cr - 0,004. [ins ynsoeHus ¢OHOBOro COAEPKaHUA BaNOBBIX UM MTOJBUK-
Heix dopm TM B nouse 3a cuet pochopHbIx yR06peHuii noTpedyeTcs 0AHOBPEMEHHO
BHECTH Ha reKTap NallHX COTHH TOHH ¢u3nueckoit Maccsl ynobpenuit (M. A. LnnbHu-
k0B, M.M. OBuapeHko). Pe3yabTaTbl HalUMX JUTMTENBHBIX MOJIEBBIX OMBITOB MpPU CHC-
TEMaTU4YECKOM NMPHUMEHEHUH ynoOpeHuit B Teuenue 20-30 sieT NOJIHOCThIO NMOATBEPAH-
71 nporHo3Hele pacuersl (H.U. AkaHosa, O.10. Benousetosa).

Pe3ynbrarsl MHOrOJIETHHX MCCENOBAaHUH MOKa3alnH, YTO M3BECTKOBAHHE MOYB
N03BOJISET YMEHbLWHTh MOCTYIUIEHHE B PACTEHUS LIMHKA, KaIMHs, MEOH U CBHUHILA B
5-8 paz. Teopetnueckn OOOCHOBAHO M SKCNEPHUMEHTANbHO NOKA3aHO, YTO MaKCH-
MabHOE CHHXEHUE MOABHXKHOCTH TSKENBIX METAIIOB B MOYBE NMPOUCXOOMT MpH
pHya Bbiwe 6,5 (M.M. Osuapenko, C.H. Jle6eneB). Ha nepHoBO-noa30aucThIX NOY-
Bax, 3arps3HeHHbIX (MI/Kr, BaloBble GopMbl): kagMuem 10, nuHkom 300, CBUHLIOM

200 wny OAHMM M3 YKa3aHHbBIX 3JIEMEHTOB [/ MAaKCUMAJIbHOTO CHHXKEHHSA MOCTYM-

40



nexus TM B pacTeHus HeoOXOAUMO BHOCHTh He MeHee 3™ 103 CaCOs, pacCUHUTaHHbIX
MO rUAPONUTUYECKOH KUCIIOTHOCTH, NpH AoBeneHud pH nousst 10 6,5-6,7.

PesynbTaTel ANMUTENBHBLIX HCCAENOBAaHWM MOKa3allM, YTO LEONMTHI o6NagatoT
cnabbiM M HEYCTOHUYMBBLIM BIUSAHHEM HA MOABHIKHOCTD TSXKENbIX METAJUIOB B MOYBE U
MX MOCTyMJIEHHE B pacTeHHs. OpraHuueckue ynoOpeHHs OKasbiBalu NETOKCHKaLH-
OHHOE AeHCTBHE Ha 3arpA3HEHHBIX MOYBaX, HO MO BAMAHMIO Ha MoOCcTynneHue TM B
PacTEHUs MHOTOKPATHO YCTYyMaad U3BECTKOBAHHIO.

[lo pe3ynbTaraM MHOFOJNIETHMX BEr€TAallHOHHbIX M MHKPOMOJEBHIX OMbITOB C
IIMPOKHM HabopoM koHueHTpauuii TM: Cd, Zn, Pb (4 KOHLIEHTpaLMK) ¥ 103 U3BECTU
(6 no3) ycTaHOBNEHa 3aKOHOMEPHOCTb W3MEHEHUS YPOXKAHHOCTH OT TOKCUYHOCTH
TSHXKENbIX METAUIOB M MX HAKOMIEHHA B PACTEHUAX B 3aBUCMMOCTH OT ypOBHS peak-
UM cpeasl v coaepxkadns TM B nmouse, koTopas onucaHa ClieAYIOIMMH YPaBHEHHUA-
MM perpeccuu:

Yice= 81,97 +26,01-Ca - 3,26°Cd - 3,96-Ca? + 0,72 (Ca'Cd); R=0,79

VYica = 1,08-1,25-:Ca+ 0,61-Cd + 0,18-Ca? - 0,02-Cd? - 0,06(Ca Cd); R= 0,93

Y1z, =57,44 + 52,97-Ca - 6,73-Ca? R=0,6

Y2z, = 130,8-85,9Ca+29,4Zn+11.4Ca?-0,7(Ca'Zn); R=0,93

Yiep = 99,95 + 34,29-Ca - 0,39'Pb — 4,0-Ca? R=0,81

Yap, = 3,140,1Pb-0,02 (Ca'Pb); R=0,88

Y —ypoxcaiinocms, 2/cocyd; ¥,— codepicanue snemenma @ pacmeHusx, Me'ke;

Bce ypaBHEHHs pacCcuMTaHbl M0 JaHHBIM BTOPOrO roaa HCCeN0BaHHM.

Mpu cywecrosapuieit B 1981-1990 rr. B Pd cucreme ynodpenuii v antpomno-
reHHOR Harpyske B 3emieaenuu, GanaHc ans Bcex TM okasancs MoJIOXKHTENLHbIM,
OJIHAKO €XKEroJHOE WX HAKOMJIEHHE COCTaBISET ACCATHIE U COTbIE O/ MPOLEHTA OT
¢doHoBoro coaepxkaiis TM B NOuBE U HE NPEACTABIACT YIPO3bl 3arPSA3HEHHUS MOYB U
pacTeHuit 3a cueT ynoopenuii. B cpeanem ¢ 1 kr NPK npu cpeaHem cooTHoweHUU
N:P:K= 1:1:0,5 BrHocunocs Cr, Ni, Co, Pb, Zn, Cd B cymme 0,413 r/ra no4sbl.

B uensax cHuxenus naxkomnends Cd, Pb, Zn, Cu B pacTHTE/bHON MpOayKUUH
pa3paboTaHbl Hay4YHO-OOOCHOBaHHbBIE TIPUEMBI NETOKCHKALMM 3arpA3HEHHBIX MOYB C
o0s3aTesibHbIM BHEceHHEM pacdeTHbIX 103 CaCO; U NOBENEHHEM BENUUMHBI PHic

Bblle 6.5, BOILE/IEE COCTABHON 4acThio B pa3paboTaHHbIE BMEPBbIE METOAUUECKUE

YKa3aHus MO pEKyJIbTUBALHA 3arpA3HECHHbIX TAXKE/IbIMU METa/lJIaMH MOYB.
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MeToauueckune padboTbl

1. O npupose 06MEeHHOH KMCAOTHOCTH NOYB. JIO CUX NOp HET €AMHOTO MHEHHs

OTHOCHUTEJILHO MPUPObI MOYBEHHON KUCIIOTHOCTH. [10 9TOMY BOMpOCY MMEIOTCS [1BE
ocHoBHble Teopuu. [To Teopuun K.K. ['enpoiiua, oOMeHHas KUCIIOTHOCTb 00yCNOBEHA
HanMYMEM B NOUBaAX MOIJIOWEHHOrO BOAOPOAa, a no TeopuH Jaikyxapsl u Kannena
— HaJIMYMEM MOIJIOWIEHHOrO antoMHHUA. PaboTamu naboparopvy M3BECTKOBaHHA
NOYB YCTAHOBJIEHO, YTO NpUPOAA OOMEHHOH KUCIOTHOCTH NMOYB 3aBUCHT OT CBOMHCTB
NocAeHUX, B YAaCTHOCTH, OT OTHOCHTE@IBLHOIO y4acTHs B MX MOMIOLIAIOLIEM KOM-
TIEKCE OPraHMUYEeCKOro BELLECTBA U NIMHUCTBIX MUHEPAIOB. B maxoTHOM ciioe nous,
colepXauMx Hapsay ¢ MIMHUCTBIMM MUHEPAlaMu OPraHH4ecKOe BELECTBO, OOMEH-
Has KUCIIOTHOCTb OOYC/IOBJIMBAETCS B 3HAYMTENbHOM CTEMEHU OOMEHHBIMH HOHAMH
BOOPOAA, @ B IJIMHAX B OCHOBHOM — MOHaMH anmtoMUHUA. OCHOBHas poJib B M3yue-
HUM ITOro Bonpoca npuHaanexut paboram pokropa C.C. Spycora, uyacTb KOTOPbIX
BblNosIHEHA B coTpyaHudectBe ¢ M.®. Cokonosoii. Hapaay ¢ 3Tumu paboramu pas-
JIMYHbIE CTOPOHbBI JaHHOTO BOTIpOCa BblsiCHEHBI UccneaoBaHuamu H.U. AnsmoBsckoro.

[Mpuposa oOMEHHOM KMCAOTHOCTH MOYB OKa3bIBAET BIIMSIHHE HAa UX arpOHOMM-
YeCKUe CBOMCTBA, HA POCT pacTeHUi U dddexTuBHOCTb ynobpenuii. Tak, Hanpumep,
paznoxenue GpochopuTHOH MYKHM MPOTEKAET CHIIbHEE, a peTporpajgauus BOAOpac-
TBOpUMOIt P-Os nmpoucxoaut cnabee B nousax, COAEp>KAWIMX HOHBI BOAOPOAA, MO
CPaBHEHMIO C MOYBAMH, COJAEPKALUMMH OIKBHUBAIEHTHbIE KOJMYECTBA OOMEHHOrO
aniomuHus. [pucyTcTBUE B MOYBax OOMEHHOTO AMIOMHUHUS YCHIHBAET TOKCHYECKOE
NeicTBME KMCIOTHOCTH Ha pacteHue. OpraHU4eCKoe BELIECTBO, CBA3bIBas OOMEHHbIN
anoMUHKH, ocnabngeT ero BpeaHoe BAUAHUE Ha pacTeHHe. C yBeIMYEHHEM OpraHH-
UECKOTO BELIECTBA B MIOYBAX TOKCHYHOCTb UX OOMEHHOH KUCIOTHOCTH AJIS pacTEHHUMH
CHMKaeTCs. ITO OOCTOATENBCTBO HEOOXOAMMO YUMTHIBATb MPU OMPEACIEHHUH HYX-
NAEMOCTH NO4B B U3BECTKOBAHHH.

2. Metoauka MaccoBOr0 MCCAENOBAaHUS MOYB B LIEJSX U3BecTKOBaHUs. M3BecT-

KOBAHHUIO QO/KHO NpeaiecTBOBaTh UCCACAOBAHME MOYB HA HY)XKJAEMOCTb B U3BECTH.

ﬂﬂfl MacCOBbIX HCCIENOBaHHI HEOOXOAUMBI NpoCTbI€ U NOCTATOYHO HaAEKHbIE ME-
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TOAbl ONpENENIEHHS HYXIAEMOCTH MOYB B M3BECTKOBAHWW M YCTAHOBIEHHMS O3 M3-
BECTH, YTOOBI MOJIL30BATHCS MU MOTJIM CMIELMAJIUCTBI Ha MECTax.

Ha ocHoBaHuu MccnenoBaHuii noys, 6OMBIIOTO KOMUYECTBA MOJIEBBIX OMbITOB C
M3BECTKOBAHMEM, a TaKxke 0000WIEHHS NaHHBIX Y4peXAeHHii, nabopaTopus u3BecT-
KOBaHMS yCTaHOBHJIA, YTO CYLUECTBYET TECHAs KOPPEJIALMOHHAA CBA3b MEXIY BENU-
4unHOH pHiq U 3 dexTuBHOCTBIO H3BecTkOBaHUa (H.HU. AnsMoBckuit).

JlaGoparopueii n3BecTKOBaHMA pa3paboTaH KOJIOPUMETPUYECKUN METOA Omnpe-
IEJIEHUS KMCJIOTHOCTH TOPPAHBIX K 3a00JI04YEHHBIX NMOYB, OCHOBAHHbIH Ha TOM, YTO
K TopdsHoH WM 3abonouyeHHoi nmoyse npubasnsercas BaSO,. [Monywaercs npo-
3payHas U GECLBETHas BBITAKKA, onpenesieHue pH KOTOpPOH BO3MOXKHO KOJOPUMET-
PHUYECKUM METOOM.

Pa3pa6oTraH KOMOMHHPOBAHHBIN UHIMKATOP, JAOIMMI OTYETIMBbIE MEPEXOMAb
K OKpacke NpH W3MEHEHHH pEaKLMH, U HEBBILBETAKOILAN CTaHAapTHas wikana, dTa-
JIOHaMH KOTOPOH clyKaT 3anasHHble MPOOUPKU C OKpalleHHbIMH pacTBOpaMu MHU-
HEpajibHBIX cofieit. Ha ocHOBe KOMOMHUPOBAHHOTO MHAMKATOPA W HEBbILBETAIOLIEH
IIKabl CKOHCTPYHPOBAH NpUOOP A/ ONpPEAENEHUs KUCIIOTHOCTH MOUBSI.

Jlaboparopueii pazpaboTaHbl METOABl OMpeneNeHHs KalbLMsg U MarHus B W3-
BeCTKOBBIX yaobOpeHusx (H.HU. Ansmoeckuii, B.A. BopoOreBa) U pacTHTENbHBIX
o6pasuax (®.1.CemeHosa).

Ha ocHOBaHUM OOWIMPHBIX MccrenoBaHUH U 00OOLIEHUS 3KCMEPUMEHTANbHBIX
IaHHbIX MO MHUIPaLMKU KajJbLMs U MarHUs U3 MOYBBLI U UX COJOEPKAHHUA B CEIbCKOXO-
39HCTBEHHBIX PacTEHUsAX pa3paboTaH MeTod pacuyeTa OanaHca KajibLMs (TOuHee oc-
HOBaHMH), a Takxke marHus B nouse (U.A. LLlunsHukos). B nanvHeiiuiem 6ana paspa-
6oTaHa METOAMKA NMPOrHosuposauus kucnotHoctu nous (M.A. LunbHukos, H.H.
Axanosa, B.H. bapuHoB) Ha oTnaneHHyto nMepCcneKTHUBY ANA MOYBEHHBIX MacCHMBOB
pasnM4YHON BENHYHUHBL (cEBOOOOPOT, paiioH, 061acTh, pErMOoH), MO3BOMBLIAS HAYYHO
npeABUAETL KaTacTpopHueckue MOCNEACTBUA MPEKPAILEHHS U3BECTKOBAHUS NOYB B
cTpaHe. Ee pe3ybTaTUBHOCTh MOXKHO MPOMJUTIOCTPUPOBATh Ha npumepe Bnaaumup-

ckoit obnactu (Ta6s1.20).
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Tabnuua 20
[TporHoszupoBaHue KMCAOTHOCTH NOYBbI (M3MeHeHue pH) Bnaaumupckoit odnactu

Tpyum. uCcXoiHas | uepe3 6 et | uepes 7naeT | uepes 8 et | uepes 9 ner uepes 10
MoYB 1o JeT
C"I‘CHCHM THIC. | g | TBIC. | o | THIC. | o | TBIC. | o | THIC. | o | THIC. | o
KMCIOTH. | ra ra ra ra ra ra
5.6-6.0 124461 60 | 97,81 24 | 734 | 18 [ 489 | 12 [245]| 6 - -

5.0-55 1171 29 [221,7) 54 1239,11 59 |256,6] 63 [274,0{ 67 [291,4| 72

4650 '357] 9 1714 18 [77.4 19 [833]205(89.3] 22 [953]23

43u 1081 2 [ 164 4 |1751 4 (18645 |196] 5 | 2075
MCHCC '

mcero  '407.4 407.4 407.4 407.4 407.,4 407.4

B T.u. { ’ 10
pHS.5m11627| 29 |3095| 78 |3340| 82 |358.5| 88 |383.0| 94 |4074| |

| Menee

R 1

[Tpou3BeneHbl MHOTOETHUE UCCIE]0BaHUS H3BECTbCOUAEPIKAILUX OTXOA0B Mpo-
MbILINEHHOCTH W pa3paboTaHbl METOAbI MX arpodkojoruueckod ouenku (H.HU. Ans-
mosckui, K.M. CoHuna).

PazpaboTaHbl MeToaHYECKHE MOAXO/bl K ONPEAESIEHUIO NOTPEOHOCTH B M3BECT-
KOBAHMM OMOJ30/1€HHbIX U BbILIETIOUEHHBIX YEPHO3EMOB ‘U METObI pacuera 403 M3-
BeCcTKOBbIX y100penuii (H.I1. boromaszos, A.B. HUgoiinos, JI.H. Bucnobokoga).

Mecmo u cpoku enecenusa u36ecmKkogvix yooopenui

O6006uienne pesynstatoB nosiebix onbito CCCP, npoeenenHbie O.K. Kenpo-
BbIM-3uxmaHom, C.C. Spycosbim, H.W. AnamoBckuM nokasano, 4Tto B MOJIEBLIX Ce-
BOOOOPOTAX C MHOTOMETHUMU TpPaBaMM NpU NOJCEBE TPaB MOA SAPOBbIE, U3BECTb
CHJIbHEE MOBBILIAET ypoxkail TpaB MPH BHECEHHUM €€ B Napy, UEM HENOCPEACTBEHHO
MO MOKPOBHbIE sipoBble (Tabn. 21).

Tabnuna 21
DddhexTHBHOCTb M3BECTKOBAaHHA Ha KieBepe ¢ THMO(EEBKOH B napy H
Mo MOKPOBHYIO KYJIBTYpY

Io [TpubaBka ypoxas ceHa ot
dou A VYpoxaii ceHa M3BECTKOBaHH4, LI/Ta
NoNb30BaHHs
ynoopeHus 6e3 u3BecTH noj ApoBbIE C
TpaBamu B napy

MO/JICEBOM TpaB
1 19,5 13,7 5,0
Hagos + NPK 2 56,0 31,5 74
HaBo3 1u?2 48.4 36,8 29,7
PK | 1n2 47,2 40,3 31,9

44




OTO MECTO SABMAETCA HAUMYHIIUM B MOJEBOM 060poTe. OMHAKO C LIENbIO ObICT-
peiiero moBbIIEHUS ypoxkKasds MHOTOJIETHUX TPaB H, B MEPBYIO O4YEpEndb, KiIEBEPOR,
CllelyeT UCMoNb30BaTh ¥ APYrUe MecTa AJ1s NpoBeAeHUs U3BECTKOBAHHUS, TaK Kak Mo-
CleIeiCTBHUE MOBBIEHUS ypOKas TpaB BCJIEACTBUE W3BECTKOBAHHS TMO3BOJIAET yBe-
JIMUNTb YpoxKai mocnenyroiei KyapTypbl Ha — 15-20 1/ra 3¢pHOBBIX €AMHHLL.

BhICTpBIii POCT NPpUMEHEHHUS M3BECTKOBbIX ynobpeHui B CCCP npusen k npak-
THYECKOH HEOOXOAMMOCTH paclIMpEeHHs CPOKOB BHECEHUS W3BECTH Ha mons. B 3um-
Huit nepron 1975-1985 ronos Ha nons BHOCHIM 25-30% Bcex U3BECTKOBBLIX ya00pe-
HUi. O600LIEHHbIE Pe3YNIbTAThI MOJEBIX OMBITOB MOKa3anu, YTO 3MMHEE U BECEHHEE
BHECEHHE U3BECTKOBOM MYKH Ha NOJIS paBHOLIEHHO 1O 3 dekTuBHOCTH (Tabs. 22).

Tabnuua 22
CpenHHe exeroaHble ypoxau npyv 3MMHEM U BECEHHEM CPOKE BHECEHHUS U3BECTH
(14 nonesbIX ONBITOB)

VYpoxaii cenbCKOX03siCTBEHHBIX H3BecTb BHECEHA
be3 usBectu ~ -
KyNbTYp 3UMOM BECHOM
KopMoBble equHULb! I/ra 393 50,8 50,5
OTHOCHUTENBHbBIE YHCA 100 128 128

B Toxe Bpems ObIIO yCTaHOBIIEHO, YTO MPH 3MMHEM BHECEHHU Haubonee Bepo-
ATHbI MOTEPH U3BECTKOBBLIX YNOOpEHHit BCIEACTBUE NEpEHOCa C MOBEPXHOCTH CHEro-
BOrO MOKPOBA BETPOM MpH ero ckopoctu Gosee 5-6 m/cek. 3amenbiBaHHE M3BECTH B
CHEroBOH MOKPOB MPaKTHYECKH MOJNHOCTBIO MPENOTBPAILANO 3TO HEraTMBHOE sBlie-
Hue (Tabn.23). Beiny BhIABNEHbI (AKTOPbI, BJMAIOIME HA MOTEPH HU3BECTKOBOrO
yI0OpEHHs MpPU 3MMHEM M3BECTKOBAHMH, U pa3paboTaHbl MPHUEMBI UX MPEJOTBpaLIE-
Hus (M. A.LLlunbHukoB).

Tabnuua 23
KonuuecTro U3BecTH, ocrasiieics Ha mowansx (%), yepes 24 yaca
(t - 24, ckopocTb BeTpa 5,6-6,4 M/ceK.) B 3aBUCHMOCTH OT COC00a BHECEHUS H
rpaHyJIOMETPHYECKOro cOCcTaBa

Cnoco6 BHECEHHs M3BECTHAKOBOR MYKH

Ha nosepxH. B 6opo3abi riybuHoO# [TepeMeIuMB. C BEPXH. CTOEM CHEra
EHEXHOro nokposg  0-3 cm 0-5¢cm 0-7 cM 0-2 cm
19 94 98 99 93 |
PpakLHK MOJIOTOrO M3BECTHSIKa
10-5 5-3 3-2 2-1 1-0,5 0,5-0,25 | <025
98 77 74 35 20 1 [ 10
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H3eecmroeanue onoo301eHHBIX U 8b1ULESI04EHHBIX HEPHO3EMOB

Mccnenosanne 3Toro cnabousy4eHHOro 1 NpoTMBOPEUMBOro BONpOca NpoBOAK-
7 acnUpPaHTbl U JOKTOpaHTbl nadopartopuu A.A. Auapuanos, H.I1. Boromazos, ®.I".
bypranos, JI.H.Bucio6okosa, A.B. UBo#iioB B AUTENbHLIX MONEBBIX ONBITAX C LUH-
POKHMM HaOOPOM 103 M3BECTKOBbIX U MUHEpPANIbHBIX YA00peHUH. Pe3ynbTarhl Uccie-
nosanuit A.B. Mpoiinosa B uenoM BbiSBUIM AOCTOBEPHOE MOJIOKHUTENBHOE BIHSAHHE
M3BECTU HA ypoxkai (Tabn.24) U 0COOGEHHO Mpu BbIPALLIMBAHUM OUYEHb OT3bIBYMBOH Ha
3TOT NPUEM KYJbTYpbl (Tabn.25).

Tabnuua 24
Bnusnue yaoOpeHU U MU3BECTKOBAHHMS Ha NPOLYKTUBHOCTD MOJIEBOrO ce30060p0'ra
(cpennee 3a 9 ner, wra kopm.en.)

o [
:/.;1 BapuaHTb! onbITa ‘| Y poxait OTNr;pK%aBKagfz:itm
|1 | Be3 ynobpenuii u u3sectu | 266 - -
2 | Ns30P300Ks70 32 9 nter — dowl | 379 11,3 -
3 | ®oul +CaCO;n0 0,5 r.k ' 395 - 1,6
4 ®oul + CaCO; no 1,0 rx 39,7 - 1,8
| 5 | ®oHl +CaCO;no 1,5 r.k 40,5 - 2,6
6 | NoywoP70Ks00 32 9 sieT — dou 2 432 11,6 -
| 7 | Pou2+CaCO; 10 0,5 rx 46,2 - 3,0 ]
. 8 |don2+CaCO;s;no1,0r.k 444 - 1,2
"9 |[®ou2+CaCOsmol,5rk 455 | - 2,3
Tabnuua 25.
Bnusnue n3gecTkOBaHHUA BbILLETOYEHHOTO YEPHO3EMa Ha Ypodkai oLepHbI
cuHeruOpuaHoit (ceHo, u/ra)
No Ypoxai [MpubaBka ypoxas
n/n BapuanTbt onbiTa 3ap3 roaga | Or uzsectd | Ot ynobpeHmii
1 | Kontponb 179 - -
2 | CaCO:no 1,0 rk 189 10 -
3 Pﬁ()l\()() Q)OH 179 - 0
| 4 | Pon +_6§EO__n(LO S TK - 194 15 o -
5 | ®don+CaCOsmo 1,0rk 199 20 -
6 | ®oH + CaCO; mo 1,5r.x 202 23 -
7 | ®on + CaCO; 1o 2,0 r.k 200 21
8 |®on+CaCO; 1o 1,0 Tk +Ngg | 200 - 0
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D¢ exkTHBHOCTL U3BECTKOBAHHS BBILIENOYEHHOrO YEPHO3EMa B MOJIEBOM CEBO-
obopote Obia B 5-10 pa3 cnabee MUHepanbHbIX YOIOOpeHHH. B BbIBOTHOM KIHUHY npu
BbIPAIMBAHHHU JIIOLEPHBI MOJyYEH MPOTUBOMOJIOXKHBIN pe3ynbTar: 3Q¢eKTUBHOCTb
MHHEpabHBIX yAOOpEeHUit He NpOosABNANach, a U3BECTKOBaHHE B CyMMe 3a 3 roaa no-
BBICHJIO ypOrKaii ceHa nouepHsl Ha 15-23 u/ra (tabn. 25).

®.I'. BypranoB B TarapcraHe u3yuun 3((eKTHBHOCTh M3BECTKOBAaHHA cnabo-
BbIILIETOYEHHOrO YepHO3eMa B ABYX(aKTOPHOM MOJIEBOM OMbITE B 3BEHE CEBOOOOPO-
Ta: YUCTbIM Map, 03UMas poxb, ApOBast MILIEHHLA, FTOPOX. 3aBUCHMOCTh YpOxkas Cellb-
CKOXO3SHCTBEHHBIX KYJNbTYP OT 103 M3BECTH H MHUHEPAbHBIX YAOOPEHHH ONUCHIBA-

JI0Ch CJIEAYIOILHMM YPAaBHEHHEM perpeccHu:

O3umas posxce, 3epHo (y/2a)
V=214 +5,73-Ca— 2,83Ca’ + 1,66NPK + 0,24(NPK)* + 1,87Ca-NPK; R = 0,98

Aposaa nuenuya, (sepHo, y/2a)
Y = 18,7 + 6,22-Ca — 3,54Ca’ +18,55NPK — 9,24(NPK)* + 2,24 Ca-NPK; R = 0.99

lopox, ceno (y/2a)
Y =15,0 + 10,31-Ca— 2,20Ca* + 8,45NPK + 0,98(NPK)? - 1,54 Ca-NPK; R = 0.98

I'ne: Ca— mo3a U3BeCTH MO I'.K.

NPK - n03a MuHepanbHbIX yao6penuit: ¢ou 1 - 0,9, pon I - 1,5

W3 npuBeneHHbIX YpPaBHEHUH ClieyeT, YTO HU3BECTKOBAHHE BBILIENIOYEHHOTO
4yepHO3eMa MOBBIIAET Ypoxail U yBeauynBaeT 3@ PexkTHBHOCTE MUHEPANBHBIX YA00-
peHuii B 1,2 — 1,4 pa3a. B 1enom W3BeCcTKOBaHHE CIAaGOKHUCIIOrO YEPHO3EMa B COYeTa-
HUM C yN0OpeHreM MOBBICHIIO MPOAYKTHBHOCTL 3BeHa ceBoobopoTa B 1,6 pasa. Jlons
ypoxKasi 3a CUET eCTECTBEHHOTO IJIOJOPOAUs cocTaBuiia 62,5%, 3a cueT yaoOpeHuit —
22,1%. 3a cuet u3BectkoBaHus — 15,4%.

Pe3y/bTarhl ONbITAa MO3BOMIM YCTAHOBUTH OTITHMAJIbHbIC MapameTphbl (pu3nKo-
XUMHUYECKUX CBOMCTB uepHozema: pH 5,8 — 6,0; Hr 2,0 — 2,5 mr-3ke. #a 100 ra nousst,
V 93-94%.

Bnuskue k naHHbiM A.B. UBoitnosa u @.I". BypraHoBa pe3ynbTaThl NOJyUYEHbI

JI.H. Bucno6oxosoii u I'.E. TpuiuunbimM. Tak, npoayKTHBHOCTb MOJIEBOTO CEBOOOO-
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poTa Ha BblLEJIOUEHHOM YepHO3eMe B 3aBUCMMOCTH OT 103 JOJOMMTOBOH MyKH H
MHHEPasIbHbIX YA0OpEHUI OnucaHa clielylOUIHM YPaBHEHUEM PErpeccuu:
Y =64,54 +243x, + 4,23x,» + 1,41x,X>; R=0,90, raoe:

Y — npooyxmusnocms cesoobopoma, m/2a
X1 = 00301 QONOMUMOCOU MYKU, 001U . K.;
X3 = YPOBHI 003 MUHEPANBHBIX YOODpeHUll.

[TpuBeneHHoOE ypaBHEHHE CBUIETEALCTBYET 00 YCTONYMBOM MONOKHTEBLHOM JIEH-
CTBUM M3BECTKOBAHUA Ha ypoXKaH CENbCKOXO3HCTBEHHBIX KYJIbTYP, KaK OTAEBHO, TaK
U B COYETAHUM C yRoOpeHusAMH. Pe3ysbTaTbl 3TOr0O OMbITA TAKKE BbIABHIIH TNMONOXKH-
TENbHOE BANWAHME H3BECTKOBAHHUS HA Ka4eCTBO 3epHa 03UMOii niIeHULbI (Tabn. 26).

Tabnuua 26
Brnusnue ynoOpeHnit 1 10MOMUTOBOM MyKH Ha coiEpaHUe KIEHKOBUHbBI B 3€pHE
03MMOH MIIEHULbI

Jlo3sl E;);hrosoﬁ MYKH, OJIH I.K.
NostNPK [0 T 05 [ 10 [ 1,5 [ 20 [ 25
KnefikoBuHa %
NoPoKo 23,1 23,0 24,1 24,7 24,6 24,9
NsoP4oKso P 238 23,8 24,0 23,3 25,0 25,6
N00PsoKso J 249 25,0 252 254 258 26,2
NisoP120K 120 1257 259 26,0 26,2 26,4 27,0

B uenom Haum sKcrnepuUMeHTalbHbIE JaHHBIE CBUAETENILCTBYIOT O MONOXKHTEb-
HOM BJIHSIHME M3BECTKOBAHWA HA NpPOLYKTUBHOCTb MOJIEBLIX CEBOOOOPOTOB B 30HE
OMOM30MEHHBIX M BLILICAOYEHHBIX YEPHO3eMOB, kpome benropoackoit 061acTu, KOTO-
past ABASCTCS KOXKHOII rpaHuLed MX pacripocTpaHeHus. Bece mpoBeneHHbIe HccneaoBa-
HUS BbISIBUIM ObICTPO MPOrpeccUpyoliee NOAKUCAEHHE CPEIbl HEHACHILIEHHBIX OCHO-

BaHUAMH YEPHO3EMOB, HECMOTPA HAa UX AOCTATOYHO BbICOKHE 6ycbepl-u>|e CBOICTBA.

IKCHEePUMEHTHI C PACTEHUSIMH

B uccnenoBaHuax ¢ pacteHHAMHM JlabopaTopus LIMPOKO MCMOMb30Bajla BErera-
UMOHHbIH, JIM3UMETPUUECKUI U MOJIEBOH METOAbI. BereraunoHHbIil METON B pasnuy-

HbIX MoaMduKaumax (BarHepa, MuTdepauxa, U30JMPOBAaHHOTO MUTAHMs, MOYBEH-
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HBlE ¥ BOAHBIE KyJBTYpbl) INIMPOKO MCHOMB30BaJCi B jaboparopuu B TeueHue 40
JIET O TEX MOp, NMoKa ObL1 BereTauHOHHbIA TOMHK.

Exeroano 6wuiu 3ageiictBoBaHbl 250-350 BereTtauHoHHbIX cocyloB. B no-
ciielHue 25 NeT MpOBOAUIMCE UCCAEAOBAHUSA C MCHOJIb30BAHMEM MHKPOIIOJIEBOrO
MeToaa B cocyaax 6e3 aHa.

Hauunas ¢ 1970 roga 1 no 2003 roa, n1aGopaTopus NpOBOAMIA MCCIEN0BAHUA
Ha TM3MMETPHYECKOH yCTaHOBKe, coAepxkauieii 88 nuzumerpos. B naboparopuu pas-
paboTaHa opHMrMHaibHas KOHCTPYKLMS JTM3UMETPHUECKON YCTAHOBKH, KOTOpas 6sL1a
NOCTPOEHa U JUIMTENbHOE BPEMs YCMeEIIHO $YHKIMOHHpOBana Ha KamyKckoil onbIT-
HOH cenbekoxo3sicTBeHHOR cTanuuu (U.A. LnnsHukos, B.A. Boromonos).

Haun6onbuiee BHMMaHHE Bce ke B J1aDOpaTOpuM yAeNsnoch NJIMTENbHBIM CTa-
LUHMOHApHLIM [MONEBBIM OMbITaM, MPOFPaMMBI, TIPOBEACHHS KOTOPBIX pa3pabarsiBaia
nabopatopus. [TepBeiii AUTENBHBIA 01€BO# ONBIT ObLT 3an105keH Ha LIOC BUVA B
BapbiouHo MockoBcko#t obnacti B 1940 rogy u dyHkuunoHuposan 6onee 50 ner. B
JanbHEHIIEM B NPOBENEHUH ITMTENBHEIX ONMBITOB NPUHUMAJIM aKTHBHOE yuacTHUe Co-
TPYAHHUKH OnbITHbIX cTaHuuidi BUY A B.J1. CkBopuos, H.H. Muxanés, JL.I1. Y nanosa,
H.A. Kupnuunukos, H.I1. Boroma3oB u MHOrHe gpyrue.

B CCCP npoBoaunoch 605110 KOMHYECTBO AJTUTENBHBIX MOJIEBbIX OMBITOB MO
npobJjieMaM M3BECTKOBAaHHA MOYB, M3MepAeMoe COTHAMHM. X pe3ysbTaTel MHOTO-
KpaTHO 0000IIAIKHCh W ABISA/IMCh HAay4YHO# 0a30iff COBpeMEHHOH Teopueil U3BECTKO-
BaHMA MOYB M TEXHONOIHEH OCYILECTBICHUS 3TOr0 BaxkHeiero Meponpusatus. Cre-
AyeT 0COOEHHO MOAYEPKHYTh, YTO MMEHHO 6OJIBILIOE KONIHYECTBO ASMTENBHBIX MOJIe-
BBIX OMBITOB MO3BOJIMNO pa3paboTaTh HaubOsee HaydyHO OOOCHOBAHHBIE METOIBI H
NpUEMBI HU3BECTKOBAHHUSA C TOYKH 3pEHHS €ro arpoHOMHYecKoW 3QP(PEKTUBHOCTH,
3HEPro- U pecypcocOepeeHus U SKOJOTHYHOCTH, a Takxke H3bexxaTb OWIMOOK MpH
MPOrHO3UPOBAaHHUM COCTOSHHA KUCIOTHOCTH NMOYB B CTpaHe Ha OaMxaiiulyto M otna-
JIEHHYIO MepcneKkTUBy. be3 pe3ynbTaToB NJIMTENBHBIX MOJIEBBIX OMNBITOB B YaCTHOCTH
HEBO3MOXHO pa3paboTaTh MOTPEGHOCTH M ACCOPTHMEHT M3BECTKOBBLIX yNOOpeHui,
TpeGOBaHUs K MX KaYeCTBY U JUHAMMKY M3MEHEHHA KMCIOTHOCTH IOYB B NPOU3BOL-

CTBEHHBIX YCIAOBHUAX.
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Mpumenenue Ca* npu usyvenun BONpPocoB H3BECTKOBAHMS MOUBBI

OTu uccnegosanus noa pykosoactsoM O.K. KeagpoBa-3uxmaHa npoBoaMiaH
®.H. CemeHosa u A.H. KoxeBHHKOBa C Li€IbIO BBISBIEHHS PONM KajlbLiMA Kak NMUTa-
TEJIBHOTO JJIEMEHTA W BBIABJIEHUS NEHCTBUS M3Jy4YEeHUs PaJMOaKTHBHOIO HM30TOMa
kanbums (Ca') Ha cenbCKOXO3AMCTBEHHbIE pacTeHus. BbINO YCTAaHOBJEHO, YTO MO-
JIOXKHUTENBHOE AEHCTBUE W3BECTKOBAHMA KUCIBIX MOYB Ha YpOXkai CenbCKOXO3AHCT-
BEHHBIX PAcTeHWil B OCHOBHOM OOYCIIOBJIEHO MOHH)XE€HHEM H30bITOYHOMH, BpeAHOMH
IUIA PacTeHMH, TOYBEHHOH KMCAOTHOCTH, OCOOEHHO MpU BBHICOKOM COAEp)KaHWUH MOA-
BHXXHOTO alllOMHHUA, 10 C1abokucnoi peakuur. KpoMe BAMSAHUA Ha peakuMio Cpeasl,
M3BECTKOBAHHE OKa3bIBAET IOJIOKUTENBHOE BIMAHME Ha XUMHYECKUH COCTaB pacte-
HUH, 0COGEHHO Ha COOTHOWIEHHWE KaNblUus M MarHus. CoaepikaHHe B M3BECTKOBOM
yao6pennu Ca, Kak MUTaTELHOrO 3JIEMEHTA, TaK )K€ UIPaeT OnpeneIeHHYI0, Hepel-
KO 3HAYUTENBLHYIO POfib, B [OJOXHUTENBHOM NEHCTBHU U3BECTKOBAHMS.

_ Tabnuua 27
Heiictue Ca*’ Ha ypoxaii M akTHBHOCTS OpraHoB KpacHOro KjieBepa
Ypoxaii knesepa

Bz(l);::?:;-u CeHo Conoma
r/nensHka % r/nesnsHKa %
KoHTponb 85,46 100 27,5 100
H3sects 136,10 159 40,6 148
Wssecth + Ca 173,25 203 52,6 192
HaumenosaHue opraHoB |AKTUBHOCTb 100 MI cyxoro BeLiecTBa (B ThIC. UMIL/MHH)
JlucTtea 1,03
YepeHku 0,95
Crebnu 0,45
["ofioBKU 0,07

Couepxxanue KanbLUMsA U MarH1s B PasiM4HbIX PaCTEHUAX U B UX OTAESbHBIX Opra-
HaX MOXET KONeOaThCA B LIMPOKUX MpEAesax B 3aBUCMMOCTH OT COZEPKaHHA MMOABHXK-
HbIX COENMHEHHI 3THX JJIEMEHTOB B MUTATENbHOM cpene. Y OGONBLIMHCTBA pacTeHHH
MPOLIEHTHOE COfEpIKAHUE KanbLMs OONbLLUE BCErO B JIMCTbIX M MEHBILIE BCETO B CeMe-
Hax. BbUI0 YCTAHOBIIEHO, YTO NPH MPaBUIILHO BHIOPaHHOM 103€ B-H3ITy4eHHs pagHou3o-
Tona kanbuus (Ca'’), OH MOXKET OKa3biBaTh MONOKHTENBHOE JIEHCTBHE HA PACTEHHS

(KpacHbiii kJieBep, S4MEHb, OEITYIO FOPUHMLLY, JIEH, CTOJIOBYIO CBEKITY) (Tabn. 27).
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HccaenoBanne 3¢ppeKTHBHOCTH H3BeCTbCOAEPIKALIMX
OTXO/0B NPOMBIMJIEHHOCTH

H.M. AnsaMOBCKHMI NMOCBATHII MCCIEAOBAHUIO MHOIOYHMCJCHHBIX GOpM H3BECT-
KOBBIX yIOOpEHHI H B YaCTHOCTH M3BECTHCOAEOXKALUUX OTXOAOB NPOMBILLIEHHOCTH
Gonbllylo 4acTb CBOeH HayyHOH AeATensHOCTH. MM Oblia moAroToBjieHa KpynHas
MoHorpagus no 3Toi npodieme, KOTOpas, kK COXKAJICHUIO yXKe MOC/e ero KOHUMHBI
BBILLIA B COKpalleHHOM Buae «H3BecTkoBBIe yRobpenus B CCCP», M., 1966 roxa.

Jo cux nop uznoxeHHble B Hell MaTepHanbl He NOTEPAIH aKTYaNnbHOCTH U HC-
MoNB3YI0TCA NMpU pa3paboTke TpeOOBaHHIH K KAYeCTBY H3BECTKOBBIX yXO0OpEHHH.

Hapaagy ¢ uccienoBaHusMH arpoHOMHYeCKOH 3¢¢QexTHBHOCTH H3BECTbCOIEp-
KallMx 0TX0A0B npoMslineHHocTH H.M. AnsaMoBckuit pa3paboTan HECKOJIbKO METO-
OB (B TOM YMcie yNPOIUEHHBIX) A/ MPOBEACHHA XHMHYECKOTO aHaM3a U3BECTKO-

BBIX Y100 peHHUi.

ToaroroBka xkagpoB Bhicmel KBaIHPHKALHM

JlabopaTopus M3BECTKOBAaHHs [MOYB CO CpelHel HMCaeHHOCTHI0 11-13 yesnoBek
(c yueHO# cTeneHblo 3-4 4enoBeka, BKIOYast pykoBoauTes) 3a 70 jer noaroToBUIH
66 NOKTOPOB M KaHAMAATOB Hayk. XOTA OCHOBHOM LieNbi0 JIabOpaTOpHH, Kak ee
oueHb BepHO chopmyaupoan O.K. Kexpos-3uxman, 6su1a paspaborka npuéMoB 1o-
BbIIEHUA 3P PEeKTHBHOCTH U3BECTKOBAHMA, OOJIbIIOE BHHMaHHeE YAessaock pabote ¢
aCMMpaHTaMU M JOKTOPAHTaMH. Y CHEIHOMY BBHINOJHEHHIO 3TOH paboThl crocodcT-
BOBAJl BbICOKHH ypOBEHb Hay4HOH 3pYQHLIMH ee COTPYAHHUKOB U TECHas CBA3b MPO-
rpaMMbl UCCIIEOBaHHA C aKTYaJIbHBIMH MpOoOJIeMaMH MpPakTHYECKOro 3eMiedesus.
Cnocob6cTBoBa 3TOMY Talkoke BBICOKMH ypOBEHb NPOQeCCHOHATH3MA 1ab0PaHTCKOro
cocraBa. He ciyyaitHo nabopatopys BbimoSHKIA GONBILIOE KOJHYECTBO METOAHYE-
CKHMX pa3paboToK, BOIUEALIHX B NIPOrpaMMy, Kak HCC/efoBaTeNbCKHX JlabopaTopuii,
TaK U arpoXuMciyx0bl. B KoutekTHBe JJTabopaTopuy ¢ caMoro Hayana ee CyILECTBO-
BaHHMA LapHJ1 TyX KOJUIEKTHBH3Ma, TOBAPHILECTBA, B3aUMONOMOILH ¥ B3aUMHOI Moj-

JIEPIKKHM, YTO TAKKE CHIOCOOCTBOBANIO POCTY kaapoB. Cpean cOTpyAHHUKOB jaboparo-
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pvu HauboNbLIMIA BKIAX B MOArOTOBKY kaapoB Bbiciuel kpantudukauuu sHeciu: O.K.
Kenpos-3uxman, M. A. Lluneaukos, C.I". Lenepos, C.C. Spycos, H.U. AkaHosa.

3a nepuoa AeATenbHOCTH JabopaTopus pa3paboTana COBPEMEHHYIO TEOPHIO U
npaxkTHyeckHe NpUeMbl U3BECTKOBAHMA MOYB. YCTaHOBJIEHAa BBICOKAs arpOHOMMYeE-
ckas, 3Hepro-, pecypcocbeperaioiias ¥ npupoaooxpaHHas 3 eKTUBHOCTb KOpEH-

HOI XHUMHUUECKOH MerMopalury noys C H30bITOYHON KHCIOTHOCTBIO.

I')TABA 3

IIOTEPU KAJIbIIUSI U MATHMA U3 MAXOTHBIX IIOYB U ®PAKTOPBI,
BJIUAIOLIUE HA HUX

B ycnoBusx cenbcKOX03sHCTBEHHOro NPOM3BOACTBA NMaxOTHbI W KOpHeOOH-
TaeMblii CNo#i nousbl 0OEAHAETCS OCHOBAHHSMU B pe3yJibTaTe UX BBHIHOCA C OTYYXK-
1aeMOH paCTHTENbHON NPOAYKUMEH W MHUIpaUMHU C WHQUIBTPALMOHHBIMH aTMO-
cdepHbIMH OCaKaMHu.

B ycnoBusx ryMHUAHOro kiuMarta [JaBHbI# MCTOYHMK NMOTEph KanbLHUi U3 Ma-
XOTHbIX MOYB — MHUIPALIUA €ro NPH NPOMBIBAHHM MOYBBl aTMOCHEPHBIMH OCAAKAMH.

HecMoTps Ha TO, 4TO MCMOJb30BaHKE JIM3MMETPUYECKOro MeToaa uMeeT B Poc-
CHM MOYTH BEKOBYIO JaBHOCTb, U3y4YeHHE BbIMBbIBAHUSA KaJIbLMsS M Mar#us U3 Naxor-
HBIX MOYB B Hallle#l CTpaHe Hayalnock JuwWb 25-30 ner Ha3an. OTeuecTBEHHbIE IKCIIE-
pUMEHTaNbHbIE MaTepUaNlbl C HCMONB30BaHHEM JM3UMETPHYECKUX YCTAHOBOK AU
MCCNE0BAHNA MPOLECCOB MUIPALIMK OCHOBaHHIA ¢ (PUNBTPYIOLIMMHICA BOAAMH Maro-
YUCIEHHBI M NPOBENEHbl B OCHOBHOM NOYBOBEAAMH B €CTECTBEHHBIX YCJIOBUAX (101
NoOroM Jieca, B 3aMOBEAHBIX MECTaX C TPaBIHMCTOH PaCTHTENBHOCTBIO) C LEBIO
M3y4YEHHS NPOLIECCOB MTOYBOOOPA30BaHUS.

MHuTepec k npobneme Uccien0BaHUA MHIPalMH BO3HMK B CTpaHe B ceMHjecs-
ThI€ FO/bl, KOTa NOC/E COOTBETCTBYIOIMX MOCTRHOBNIEHHH NapTHH M MPABUTENBCT-
Ba, ObII0 YBENMYEHO MPOHU3BOACTBO MHHEpATLHBIX YAOOPEHHMi, H Pe3KO BO3POCIH

TeMmnbl W3BecTkoBaHusA. OOHako pEe3YJAbTaTUBHOCTL ITOTO npuéMa OKa3zajlaCb HHXKE
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0KHMAEMOi: TITOLIATM KHCITBIX TIOUB COKpaIAJIHCh OYEHb MEIUIEHHO, @ B HEKOTOPhIX
paioHax OOHapy>KWIOCh Aake yBelHMYeHHE IUIOLIANe MOUB, HYXIAIOWMXCA B H3-
BECTKOBaHUH. OTO U MOCITYKHIIO TOMYKOM K M3ydeHHIO OanaHca KaabLus, a TakokKe
MarHus B [aXOTHOM cJioe Mo4Bhl. JIM3UMeTpuueckuit MeToA Momor paciundpoBarb
HECOOTBETCTBHE KOJHUYECTBA BHOCHMOMN B MOYBY M3BECTH M OXkHaaeMoro 3¢ dexTa B
HeHTpanu3aluMy MOYBEHHOM KMCIOTHOCTH. McciteoBaHHe PacXOAHBIX CTaTed Kalb-
LMs B TAXOTHOM CJIOE MTOYBHI MO3BOJIAET COCTaBUTh OPHEHTHPOBOUHBIH 6anaHc 3Toro
3JIEMEHTA M C €ro y4YeTOM OIfpeJesIUTh ONTHMANBHYIO NepHOIUYHOCTh U3BECTKOBA-
HHA M TOTPeOHOCTh B H3BECTKOBBIX YAOOPEHUAX.

Kpome 60nblIOro NnpakTH4eCKOro 3HayeHHsA, UCCNEJOBaHWE MOTEPh KalbLMSA H
MarHus M3 NaxoTHBIX MOYB BOXHO H B TEOPETHYECKOM OTHOLIEHHM, TaK KaK NO3BOIAET
OOBACHHTE HCTHHHYIO MPHYHHY MMOJKHMCIEHHS TIOYBEHHOM Cpeabl B yCIOBUAX NPUMEHE-
HHS MMHEPANBHBIX YA00peHHH, 0COOEHHO (HPM3HONIOrHUECKH KUCHBIX, HAPHMEDP, aMMO-
HHMAHBIX (OPM a30THBLIX YROOpEHHUHH, KOTOPbIE, KAK CYATAIOCH, BBI3BIBAOT NOAKHUCIECHHE
3a cueT UX (PU3MONIOr1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>