Fnagea6. POCOOPHLIE YAOBPEHUA

6.1. ®OCDHOP U Ero POJ1b 8 IUTAHUN
PACTEHMUH

®ochop — OAHH M3 TpeX INIABHBIX 3JeMEHTOB NHTaHWA
pactenuii. [To ofbeMaM MCIOABL3OBAHMA B KaueCTBe %homwm-
TeALHOTO BJeMeHTa OH WAeT BCJed 34 a30TOM. JTO BaKHeH-
nii Guoren st 5JeMeHT, HeOOXOAMMBIH 15 N3HeNeATEeNb-
HOCTH Beex opraHusMmoB. Coezmuenusa docdopa ¢ KHCIODPO-
AoM (dochoprsre xucnorsl U docdaTe), ABAAACH CAMBIMU
PACnpoOCTPAHEHHBIMHY B IPHPOJE, HMEKT HCKAOUHTENEHG BAXK-
Hoe 3HaYeHHe AJIA CYLIECTEOBAHHNA M PABHTHA PACTHTEJILHO-
IO ¥ KHUBOTHOIO MHpa. Bes dochopHoi KHCIOTHE! HEe MOMET
CYIIEeCTBOBATE HE OAHA JKUBAX KiAeTKa. B crasn ¢ arum doc-
dop HASBANH “KATOM KUIHM".

ITo HEXOTOPKEIM JATEPATYPHLIM AAHHBIM, CHOCOD IMOIyHe-
HUA QocdopHOH KHeaoTH Gnii H3BeCTeH wummcmmmz AJTXUMH-
kam y:e B XII B. Ho o6menpuznanuoi AATOH OTKPHITHA
docdopa cuntaerca 1669 r., xorma HeMeXKUA anTexraph
X. Bpauar, kak ® ApyrHe aIXAMHKH 3amanuoil Epponsl, we-
KaJl 3aBeTHEIA “gmnocoderiil KaMeHL” U HPH MPOKATUBAHAH
¢ NECKOM CYXOr0 OCTATKA OT BEIDAPHEBAHMA MOYH H :.m.o:mﬁ?
wme#l neperorke ero 6e3 TOCTYIIA BO3AYXA Hmoayuun “yaHBH-
TeapHOE” CBeTALOeecH B TEMHOTE BeINECTBO, CBET KOTOPOTO He
ofixuran. B 1777 r. ¢panuyacknil xumux A. Jlasyasse yera-
HOBHJI, 4TQ OTKpEIToe X. BpaHATOM BedlecTBO NPEACTABIAET
coboft HOBHII ileMeHT, HasRAHHLIA noadxe pocdopom (oT Tpe-
yeckoro phos — “ceer”, phoros — “Hecy” - Hecyuii ceer, “cue-
ToHocen”"). )

@ochop ofipasyeT HECKOJBKO ajI/IOTPONHEIX GopM: Gebli,
KpacHBIl ¥ uepHutil docdop. Ilpu onpeleseHHBIX YCAOBKAX
Bee TpH (OPMBEI MOTYT [EPEXOONUTEL Apyr B apyra. Haubons-
el XMMHUUECKOM AKTUBHOCTRIO obXagaer Oenwrii (ochop.
Kpacaniii ¢ocop HCHONAB3YETCA B CIMYEUHOM IPOH3BOICTBE.
Opuaro KpacHBI 2NMeMeHTApPHEINA drochop HepCrexTUEeH B
xavdecree yaobdpenusd. IIpn gobasieHHH K HeMy coledl Mezu

. OH OKMCNAETCA B II0YBe W NEPEXOAUT B AOCTYIIHOE COCTOAHMIE.

Docdop COLEPRATCH B PACTEHUAX B opzanueckity {obbrd-
Ho 70 90% obiero KONNYECTBA) X MUHEPAAbHLLY cOeOUHeRU-
ax. CoOTHOLIeHHEe OPraHMYecKMX M MHHEePDANBHEBIX coenue-
HE docdopa SAaBMCHAT OT BOBPACTA pacreHuil W obniel obec-
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NEYEHHOCTH uX GocdopoM. B Moroasx pacTeHusx foa4d opra-
HHUYeCKoTo docthopa Beerga 3HAYMTRIBHO GONLIIE, YeM B CTa-
peix. Opraxo npy OOHABHOM OfecleueHHH IouB docdopom
Rond HeopranudecKHX (ocdaTor B GoJgee CTADEIX AHCTBAX
MOMKET OKa3aTheA Jake BhIle. B penpoaykTusHbix opranHax
tocdopa KorTeHTPUpPYeTeH B 3-6 paa Gonbnre, UueM B BereTa-
THBHEIX. CeMeHa JOMKHEI UMeThL 3amac tdocdopa, mocrarou-
HEIH Ha NepuoA GopMUPOBaHMA KopHed, KOTQPRBI& HAYHYT TI0-
FEOIATE €TI0 U3 IIOYBEI,

Docop UrpaeT NCKANTUTETLHO BANKHYIO poab B KU3He-
AeATENBHOCTH pacTeHMi. OH COAEPIMTCA B KIEMOUHOL NPO-
moniasame, BXOZUT B COCTAR XPOMOCOM, HYKACUHOGHLX iKUCIOM,
pocgronpomendos, HEKOTOPEIX BUMAMILHGE, depmernmos, su-
poe, Qumuna, APYTUX OPraHMueCKUX BEILIeCTE K NPUHHMAST
4KTHBHOE yHacTHe B 06pasoBanuy fearnosvix seuecma, B opo-
HeCccax ALIXAHUA U GPOKEeHNA OZHY M3 LEHTPANbHEIX (PYyHK-
nuil BemoaRger GochopHas KucaoTa, ABnawmasca 6ydepom
TIpPH Peryianui ofMeHa Y IeBOH0oB.

HAacTHYHO E jKUBLIX KJIETKAX ¢ocop npucyTerByeT B BUZe
Oopro- ¥ NHApodochOPHBIX KHCAOT M BX HPOH3BOAHEIX. (oC-
(aTHAs rpynna 0BNanaeT BAIKHBIMU CBASBIBAIOIMMM CBONCTEA-
MH ¥ CHOCOOHA OPMHUMATE YYACTHE B CIIBHEIX (snexTpocra-
THYECKNX) CBABBIBAIOIIMX BIaUMOACHCTBUAX C KATHOHAMY
METaNI0B B aMHHOB, Pocdop Jerko ofpasyer psax KOBATEHT-
HBIX COEAMHEHUI —~ OT npocmbix aupoas (TpUMeTHA- WK TpH-
3TIN(POCHAT) [0 CIAOKHEIX MAKPOMOIEKYJT deaokcupuboryn-
zeurosoi (IHK) n pubonyraeunosoi (PHE) KHCIOT, KOTO-
PEIE ABIAKTCA COCTABHOH 4YaCThHH OGHOMOTHUYECKHX
PETYNATOPHERIX MoJekya. Pocdop aeaderca obHaaaTelbHEIM
KOMITOHEHTOM PAAA KO(YeDMEHTHBIX CHCTEM, KATATMINDYIOLIAX
pPAX peakuHi azoTHoro obMexa.

BaxHRIME opraHMyuecKuMu (poctopeofepRaANAMHE COSTH-
HEAUAMY B DACTEHUAX ABIAOTCA HYKACUHOGHIe KUCIOMDbL, UT-
parouue GOMBUIVIO POTL B HACTEACTEEHAON GYHKINEH Opragns-
Ma. TO CIOIKHEIE BLICOKOMOJIEKYIADHDIE BeIIeCTBa, COCTOALLIME
M3 A30THUCTETX OCHOBAHMIX, MOJIEKYABL YIAeBOXOR (PUBO3EI MK
Ae30KCcHpUGO3EI) 1 hocoproit KuCaOTEL B pacTennax ua JOJTHY
HYKJTeHHOBBIX Kucaor npuxogurcd ot 0,1 ao 1%, a Ha pomo
tocdopa B HYKIEHHOBEIX KHCI0TAX (B nepectuere Ha P,0,) oko-
710 20% . Bricokum comepsxanmen HYKJEHHOBBIX KWCJIOT OT-
JIHYAIOTCA 3APOABIIIH CEMAH, [ILIABIA, KOHYMKH KOPHEeN.

Hyxnenuopsie KUCIOTE yuacTByioT B cunTe3e 6enKoB, Ipo-
[leccaX poCTa M pa3sMHOKEHHA, Mepefave HACIeACTBEHHBIX
CBOHCTE, BIAMANT H2 OPOLECCh AbIXaHUs, o0pazosaHus paja
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depmentor. PHK urpaer poxs “MaTpumbl’, HA KOTOPYIO 1IOC-
Me0BATENEHO VKIAALIBAIOTCH MOJEKYJIIE aMUHOKUCHOT, 06pa-
BYICLME crienHYecKuii Ans qaHHOrO opragusma Genox. JTHK,
BXOAAIIAA B COCTAB XPOMOCOMHOTO aNlllapaTa AAp4, OTBETCTBEH-
HA 54 Hepefady HACJEACTEeNHBIX CBOHCTE M HAKOIJEHHOH
Guosorngeckoll undopManny, Grnarcgapda KoTopoil B onpege-
JeHHOM IOPAAKE M HOCHeJOBATENBbHOCTH COEAMHAIOTCA AMH-
HOKHCIOTHL, 06pasylIye pastiIHeIe 6eIKH.

OrpoMuyo poias B ofMene BellleCTB UI'PAOT MaKpOSpru-
yecKHe coeJHHeHHA, cojlepRamue foraTele 2Hepruel CBA3M.
H3BecTHO MHOMKECTEO MAKPOSPIIISCKUX COeMHeHNHE H B 60ML-
mMIUHCTEO U8 HUX Bxomur docdop. Cpeau Hux ocoboe mecTo
sapuMaer adenosunmpupocopras xucaoma (ATP} — croe-
o6pasHEIil XpaHNTeNh U HOCUTEND HHEPIUH BO MHOI'HX CHHTE-
Tugeckux mponeccax. I[Ips rugponuze ATP, rxogameil B co-
cras PHE, sricBobo:kpaercs okono 55 xJlx/Mols, B TO BpeMsA
Kax MIAponus ofbpluHBX caasedt gaer 8—12 glxk/Mors. Mak-
posprudeckne docdaTHrie CBA3H TPHHAEMAIOT YYACTHE B NIpO-
neccax OTOCHHTE34, AHIXAHUA, OxocHuTe3a OEMKOB, KHDOB,
KPAXMAJE, CAXAPO3hI, PAAA AMIHOKHCIIOT, IPYTHX COeANHEHH.

CoezrHeHua dochopa ¢ GenKoBEIMHE BelllecTBaAME — Goc-
GQOpOnpPOTENAN — KATANMBNPYIOT TedeHHe GUOXUMHYECKHX
peakmuil.

Caxapogocamupi-ahpot ~ NPONIBOAHEIE MPOCTBIX CaXA-
poB ¥ GochoOpHOR KACIOTH — BCHAEACTEHE CBOCH MOGUIBHOCTH
HrpaoT GOARIIYI0 POJL B Opolleccax GOTOCKHHTE3a, ABIXANAI.
Hx cofieprradne H3MEHAETCA B 3aBHCHMOCTH OT BOIPACTA pac-
TeHu, YCAOBUH MHTAHUA U Apyrux dakTopos or 0,1 xo 1% or
CYXOH MaCCHL.

IIpu yuactuu dochopa NPOHCXORUT Yeaes0dHbil nimen B
pacrenpaAx. [IpespauieHie yraesofiop HAYHHARTCA ¢ [IpUCoe-
AuHeHENs (GocthopHoH KHCAOTHL K MOJEKYIaM YIJIeBOJOB HJIH
¢ ee GTLHIRIIEHN, T.€, ¢ IPONECCOB (OCHUPUAUPOBAHUR U Je-
pocopuruposarun. CaMelit pacpocTpanensbli hochopHbIA
apup — rIwWKo3o-6-dochar. OH CHHTE3HPYETCH B PACTEHHAX
nyrem nepenoca tocdopHoil kucnorsl ¢ AT Ha raOKO3Y.
OnHOBpeMeHO NIpH aToM oGpasyerca AJlD.

PochopunUpoBaHHEE CAXAPA HTPAIOT BAXKHYK pPOlb B
Tmpoleccax ALTXAHUA H INIMKOAIU3a (OKHCAEHHA YIIIEBOXOGE JO
IHPOBHHEOPPAIHON KHCIOTHL). PochopHiMpoBaHMEe TPOHUCKO-
AUT YIKEe B caMoM Hadane GOTOCHHTe38, KAK TONBKO HE JHC-
Thst TIODAZAET cBeT. IIpHAUIHANBHOE BHAYEHNE HMEeT Iepe-
BOJ CBETORCGH SHCPFUM B XMMHUMeCKYyIH0 nyreM obpasoBaHus
AT® B ceeToBOI pearnyy (POTOCHHTESA.
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@ochoprag KUCIOTA IPHHEMAET AKTHEHOE YIACTHE B 510-
CUHMESE COXAPOTL, 6 (PEPMEHMAMUBHLLY NPCEPAULCHUAX HOPM
yzreeodoes, nepedsuncenull yeneaodoa {8 xarySan xKaprodensd,
KOPHH CaX4pHOH CBEKJBI B 1.4.), B cBasu ¢ »TuM docdopHbie
yAOOPEeHHA NOJOMKHTENbHC BAXAIOT Ha HAKOIJIEHWE B pacte-
HHAX KDaxMaja, CaxapoB, ADYTHX yIiaeBonor. Pochop rakme
ONaTOTIPUATCTBYET HAKOIUICHHIO B IJIOJAX KPACHIHMX M apo-
MATHYeCKHX BEIecTR, YIVINIAeT UX JeKKOCTE,

Baxuyio 6MONOTHYECKYIO POAL BLIMOJHAIOT B PACTEHHAX
Gocamudot, Ban gocorunuder. ITo cAOMHBIE 3QUDPLL K-
IIepHEA, KUPHBIX KHcaoT B GocdopHoil kucaoTel. OHE BXOIAT
B cocTaB GoCQONHTHAHBIX MeMOpPaH, KOTODBIE PETYAHPYVIOT
IPOHMNAEMOCTE KJIETOK OPIraHe] ¥ IJAa3MOJeMMEl JJd pas-
JHEYHKIX BeulecTB. Bosee Borate gocdharniaMu ceMena 6060-
BEIX ¥ MACTHYHBIX KYNLTYD.

IIpepcrasureneM rpynnsnl KUPONOAOGHAIX - BeIecTB doc-
daTHAOR ABNASTCH MEMUTHH —~ NPOUIBCIHOE AUTHHIlepHAOC-
doproi KHexoTH. JleunTUH BCTpeuseTCs B LUTOINAASME BCEX
HeATENbHBIX KAETOK, HO HAKARIMBRETCS NPEAMYIECTREHHO B
CEME@HAaX.

DHATHH — IPOU3ROTHAA IUKJIUYECKOro cOefuHeHHd IIec-
THATOMHOI'0 CIIHPTA HHO3WUTA — ABIAETCA KAJIBIMEBOMArHHE-
BOH coasr urozurdochopuod KucaoTel. OH COAEPMKUTCT BO
BCEX MacTAX M TKAHAX PacTeHHi, HO OTKAAABIBAETCS [JIABHLIM
0BpagoM B CEMEHAX ¥ UCIMOALIYETCH KAK HCTOYHHK docdopa
npy npopacranun cemery. Ilo ganeriM T. H. Kynakosckoii, B
3epHe NUIeHWIEI M CeHe KJIeBepa npeodragaioT oprainiecKue
coennHeHnA ocdopa, npesge scero dutuy (rabx. 6.1).

6.1. Conepxanne ocdopHoKUCIBLIX COSMHEHMH B IIICKHIE
n kaesepe, % PO, x cyxomy menrecTry

Coeguuenmra Hmenuna Knepep
(acpuo) (ceno)

Oprannuecy e 0,711 0,484
B Tom umcne: ’
AEmHTHE 0,032 0,050
hutTun 0,609 0,300
BYKJICOHIPOTEN LI 0,130 0,050
npodue - 0,084
Muncpanshsie 0,089 0,070
Obuiee cogepaxanne pocdopa 0,860 (0,554
¥aenouniil Bec B 0B0(eM KOJAMYECTEE:
dochopa OPraHHYecKRX CoeIWHen it 89.6 87,0
tocibopa MHHEPANEHBIX COESUMHEHHH 10,4 13,0
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OcofeHHO YYBCTBHTENIBHBl DAcTeHHA K HeJOCTATKY doc-
thopa B HaYAAHLHBIX (1a3aX POCTAa M PAABUTHA, KOTAR KOPHEBaA
crcTeMA eIle HeJOCTATOTHO PABHIACE. BOJIBIITHE 3AACH %wo-
dopa B ceMeHax ¢nocoBCTBYIOT XOpPOUIeMy POCTY PAacTeHUH B
mepsulil MepHoR KHU3HHM 3a cHeT paciiaja BELIECTB ceMeHH M
' HepeABUKeHUI0 TIPOAYKTOB Daclana B pacTymue wacta. Omn-
ruManeHoe docdopHoe nTHTARNE cIIocofCTBYeT PASBHTHIO KOD-
HEBOH CHCTEMEI: KODHHU IAy6ace MPOHHKAKT B MIGYBY H G01b-
e ReTBATCA, Gaarogapa yeMy yayuliaeTced cHafiikeHHe pacre-
HUIL BHIATOH H NHTATeNLHEIMH BemecTBaMu. PDocdop
crocobereyer GoJiee SKOHOMHOMY DACXOAOBAHHIO BAArH, UTO
ocobeHHO BAKHO B 3acynuiuabie Nepnoasl. Xopomee docediop-
HOe IIHTAHNE VIYYOIAeT Nepe3MMOBKY O3WMbLIX KYIBTYD, baa-
rofgapsa AOCTATOYHOMY HAKOINNEHWIO CAXAPOB B y3jaax KyIe-
HUA ¢ OCEHH,

OTpuIaTeABHEIE NOCTAENCTERA HEAOCTATRA docdopa B paH-
HuH mepruok He MOryT BbITh HCTIDABIEHE] BROCHAEACTBEH AaKe
opu obuiabHOM GochopHoM NMUTAHNH. PacTeHHA OCTAKTCA
HHZKOPOCJBIMH, 3aMeIJIAeTCA UX PASBUTHE, OHH 1T03JHee 1iBe-
TYT U COZPEBAIOT. JTO CBABAHO ¢ TeéM, YWTO KJISTHM He MOTYT
OequThed, ecau goedopa AN ADYTHX 2AEMEHTOB HeJ0CTATON-
HO A o0pazsoBAHMA AOOOJHHTENbHOTO aAxpa. Takwm obpa-
30M, B OTJIHYHMeE OT PACTEHHNH, HCOBITHIBAIGLIMX HEIOCTATOK A20TA
¥ MMEIOIIHX JI03TOMY “CORPALIEHHBIN" MK pPASBUTHA, DACTe-
HMA OpH HefocTaTKe Gocdopa “dusnosorndecky Gomee Moso-
b.muu:-

Bo BpeMs o06pascBaHUA H, 0CODEHHO, COZPEBAHNA DeNpo-
AVKTHMBHBIX OPFAHOB YV BCeX KYJIBLTYDP NPOHCXOANT NepelBH-
xeHue dochopa N3 BEereTATHBHBLIX OPraHOB B DernpoAYKTHE-
uruie. [ocraTounoe cuabenue pacreduii pocdopoM B nepuon
(hOPMHpOBAHMSA DENPOAYKTUBHBIX OPTaHOB YCKopAeT obpaso-
BaHMe U coapepanue nocneauux. Tak, npu gecTatoyaoMm obec-
medennn GocdopoM Ha NPOTAKEHHN BET@TALHOHHOI0 IIePHO-
A2 3epHOBEIC cOZpeBanu Ha 5—6 AHel paHblle, UeM HCHBITHI-
pague ero gedunut. IIpan xopmanbaoM hochopHOM NHTAHNH
H3MEeHSeTCR CTPYKTYPA YPOXRad B CTOPOHY YVBEAMYCHUS HAN-
foJiee IIeHHEON PenpOAYKTHBHOH YacTH: ¥ 3€PHOBLIX KYJALTYD
BO3pACTaeT AONA 3€pHA B MAacCe OMONOTHYEcKOro ypoxkas, ¥
KOPHEIJIONOB — KOpHell U T.4.

BoJapmyo poas B }XKU3HNM pacTeHHi UIpamoT MUHEPAABHBLE
coedunenus dochopa: raavliteable, MazHuesvle, KOAUlLbLE,
ammonuesvie U Opyzue coau opmogocgoproil Kucromer. Mu-
HepasbHELi (ocdop ABJIACTCH He TONLKO PO3EPBOM A CHH-
Tesa opranndeckux Gocdopcogep:Ralnx CoOegHHEHUM, HO U
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ToBEIMaeT GyGepHOCTE KIeTOYHOrO COKA, NOAAePKUBAET TYD-
TOp H APYTHE MHUIHEHHO BAXKHBIE TIPONECCh] B KIeTKe, ¥ CHIH-
Bafd CHOCOOHOCTL DACTUTeNBHBIX KJAETOK YAEDMHMRBRATL BOXY,
(bocdop TeM CaMEIM IIOBLIIUAET YCTOHNBOCT: PACTEHMI K
BAcCyXaM M HH3KHM TeMIepaTypaM.

YporeHs cRAGKEHHA PACTENHA GochOPOM SABUCHT HE TOMb-
KO OT eT'0 COMEPAHHA B [IOYBE, HO W OT 00ecleTeHHOCTH TO-
HBBL IPYTHMY a/IeMeHTaMy. Tak, 0Py HeAOCTATKE HUHKA CHM--
HALTCA MMOCTYNJICHUE W ECIOJBAORAHHE DACTEHUAMU docdo-
pa; BEICOKOE CONepIRaHMe B IOUBe Mend, HaobopoT, CHHUMKAET
ToTpeGHOCTE pacTeHuit B Gocdope.

Docdop ocsabider BpegHOe BAMAHAE HA PAacTeHMA TOJ-
BIIKHOTO AMIOMHAHUA HE KHCARIX modBaX. [logemmmsie dop-
MEI ATIOMUHKESR OTPHIATENBHO RAMAIOT Ha 0BMEH BELIeCTB, TIo-
BABAAOT ofpa3zoBaHue GocaTUnOR, TOPMOIAT [IpeBpAalOeHNe
MOHOCAXAPHAOE B CAXaposy W GoJlee CIQKHBIE OPrAHMYECKIe
COeNMHEeHNA, 3afep:UBaloT obpasopanue Genkos. Pocdiop, cBa-
SEIBAR MOABMIKHbBIN QJIOMUHWH IOUBLI, PUKCUDYET ero B KOp-
HEBOHA cHcTeMe, TeM CAMbIM yAYdIIAeTCH YTJIEBOAKLIN K ajo-
TUCTEIA ofMeH B pacreHusx.

®octop Nerko nepeJBUTASTCA BHYTPH PACTEHHUA M U3 60-
Jiee CTAPBIX NHCTHEB M TKAHeH MOKeT MOCTYIATH K 30HAM
pocra, T.e. PeyTHANSHPOBATECH (MCHOMIB3OBATECA MOBTOPHO).
BHeIIANMY OpH3HAKAMH HeAOCTATEA tocthopa ABRAIOTCA CKPY-
4Y¥BaH#e KpaeB JAWUCTBEB, ux Oo/ee TeMHAS, rpA3IHO-ZeleHAT
OKpacka. 9T0 CBAZAHO € TeM, ITO POCT JHCTHEB TIPH HEJOCTAT-
Ke XI0POQNNa 3aZePIKUBAETCH CUJIbHee, 4eM obpasocBRaHue
xnopodimnaa. OgHaKo MPH HAGEITKE a30Ta DACTEHHS TAK:IKe
HMEKT TEMHO-3eMIeHYI0 OKPACKY Ma-38 GOABLIONG COAEpRAHNAA
xnopodunna. Ilpu negocrarke docdopa, KpoMe Toro, BCJIEL-
CTBHE 00DASOBAHNA AHTONMAHA HEPEAKO MOABIAIOTCH KPACHO-
BaTele U (hMoNeTOBLIe TOHA, MPEXXIe BCer0 HA OCHOBHEIX cTeb-
JIAX, BJATAIWHIAX JAHUCTHER M uepeHKax., CHiubHee MPUSHAKK
HepocTaTka docdopa IPOABNHIOTCHA ¥ CTAPLIX H HUMKHNX JHC-
THER.

Usb6errox docdopa Takxe HebIATOTPUATER AIA pacTeRM,
B oToM cilyuae OHK COZEDIKAT MHOTO thocdhopa B MuHepas-
HOH Gopme, 0COBEHHO B BEreTATHBHBIX OpraHax, Npexaenpe-
MEHHO CO3PeBAIOT U HE YCIeBAIT CHHTE3NPOBATL XODOIIHH
yposkait. Ilpn nsburrke docdopa yxysmaercs nHTaHMe TTHH-
KOM, 9TO OPUBOAUT K 3a00J€BAHKMIO INTOAORKIX KYNETYD po3e-
TOYHOCTBIO.

Cymecreyer mecnas cessv mexdy asomuwm u docghop-
noiM numarniem. Pocdop BEHCTYIAET B PONH CIYTHMKA A30TA
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i GETKOREIX COEIUHEHHH, B PACTEHIAX ero COAePKUTCH B ABA-
Tpyu pasa Memsie, deM adora. [Ipu megocratke docdopa 3a-
MeNAETCS CHHTe3 DEeJIKOR, HAKATNHEASTCA DOMBINTG HUTPATOB,
TlgaroMy HO3BI a30THBIX ¥ (GocdopHEIX yaobpenwit MOJIKHEL
6pITE cHANAHCHPOBAHHBIMH, 0COOEHHO IPH BHECEHWH BBICOKHX
J103 ajora.

Bonplnoe sHadeHHe pmeer Gochop B HKHBHHA 4e/lOBEKa H
IUIA CeNbCKOX02ARCTBEHHEIX #HUBOTHEIX. OE BXOTUT B COCTAB
KOCTHOHM TKAHHM M HE3AMEHHM B IIpoOeccax, OT KOTOPHIX 3aBH-
CAT OCHOBHBIE ZKU3HenHbIe QYHKIMY (00MeH BelleCTR, PA3MHO-
skenue u T.x.). Ilpn megocraTke docdiopa y weIoBeKa u KH-
BOTHBIX PA3BMBAETCS OCTEONODO3 M APYTHe saboneBaHma Hoc-
teif. Cyrounas moTpefHOCTS YeaoBeka B docdope — 11,5 1.

CymecTByer AOCTOBEPDHAR CBA3h MeRAY CoAepKAaHHEM
thocdopa B KOPMaX ¥ TPOAYKTHBHOCTBIO 3KHBOTHEIX. IIpHaem
BBeIeHHWE B PAMUOH CKOTA KOPMOBHIX (octaToOR He MOMKET
HONHOCTBIO KOMIEHCHPORaTh gedrunt dochopa. OH nommen
R IOCTATHE CONeKAThLCA B HATYPAJBHEIX KOPMAX, A 3HAYAT, H
B IOUBE O] TOCEBAMH KOPMOBHRIX KyJALTYp, OnTUMaiabHO
cogepsxanue dochopa B Kopmax — 0,35-0,5% cyxoro Beme-
CTBA.

6.2. NICTOYHMKN ©OCPOPHOIO NUTAHUA
PACTEHUW

OcHoBHON MeTouHNK docdopa A8 pacTeHHil & Tpapoae —
coau opmogocgopnoii xucaomyi. Y coaeii noaugocpoprvix
xucaom docdop MoeT OLITb HCHOLBIOBAH AOCEE UX 2udpOAU-
sa. Byayuu TpexocHOBHOM, oprodocdiopHas KMCA0TA MOMKET
AMCCOLNMPOBATECH Ha TP aHmoHa: I,PO;, HPO u PO} .
IIpeobrafanne B MOYBEHHOM DACTBODE TOH WIH HHOH MOIH-
duranuy HoHA 0pTodocdOPHON KMCTOTEHL 3ABUCUT OT CTeNeHN
KUCJOTHOCTH NoUBEL. IIpd cnaGoxucioil uan GAMsKol K Hei-
TPANBHOH DPEaKIMM IPHCYTCTBYET ITABHBIM 0GpasoM anuoH
H,PO;, MeHblIE HPOZ", npn caabomenounoit (pH srrme 7)
nomuEnpyer HPO!I™, Hom PO, , KaK M MOJeKyia Eumumut He
VMeeT CYUIeCTEEHHO0 SHAYEHUA JNA MHTAHNA PACTEHHH, TaK
KAK MOH CYLIeCTBYeT B CHIbHOLIENoYHOH cpene, a H,PO, — B
CHILHOKHACIOH.

JloCTYIHOCTE PACTEHMSAM PASAHYHEIX coled oprodochop-
HOIl KMCIOTEL BaBHCHT OT CTETIeHH UX pacTBOpUMocTH. Xopo-
IO PACTBOPHUME! B Bofe coiu GocdopHO KUCIOTH ¢ ORHOBA-
JIEHTHLIMY KATHOH&MM KAJusA, Hatpud, ammorna Ca(H,PO,), u
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Mg(H,PO,),. [JiBysameumierHBle COMM KQIBLAA W MArHHSA
CaHPO, u MgHPO, B BoAe HEpacTBOPHMEL, HO PACTBOPAIOTCA B
enalhlXx KHCHOTAX, B TOM UMC/Ae OpPraHHYecKMX. Baarozaps
KHCJOH peakllH¥ M KOPHEBBLIM BbIEeJCHHUAM OHHM TaKiKe HAB-
JATCA BAXKHEIM MCTOYHMKOM (hochOpHOTO MHTAHHA pacTe-
rud. Pochop mpycHOPACEOPUMBLY TMPEXIAMLUERIBIX FOC-
gramos xaavyug u GoJee CH0MKHEIX IO COCTABRY K €Ie MeHee
pacTBOpEMEIX rochaTor Hedocmynern Oaa JOAGWURCMEBE PAc-
Mmexuii.

OnHako CYNIECTBYET I'PyONa KYALTYD, CHOCODHEIX YCBAH-
BATE €T0 M3 TAKHX TPYNHOPACTBOPUMEIX COeTHHEHUII. 9TO
JIOMINH, TPeUMXa, TOPUHIA, A TAKME TOpoX, JOHHHK, ACTIAPLET K
KOHOILIH, KOTOPLIE, XOTH W B MEHBITEH cTelteHN, YeM Irephble
TPH, HO BCe e yerameawT dochop us docdopuror, Croeit
cnocobHOCTH YCBAHBATE Gocop N3 TPYLZHOPACTBOPHMBIX (roc-
DaToR 3TH KYJALTYDEL 00M3aHbl HPe#e BCer0 KUCTLIM KopHe-
BLIM BLIJGJEHHAM, .

Hecreporapuamu H. M. I'masyaoso#l ¢ ACcnOAR30BAHNEM
AEVOBHTOB IIOKA33aHO, UTO HAXOJANUIAECHA B TIOYEBEe OOMEHHO-
adcopfuposanrsie gocham-uonbl AKMUBHO Yyyacmayiom e
numaruy pacmenuii. B xome noAHOr0 oOMeHa (GocdaT-MOHLI
MOTYT MepexoiiTh B MOYBEHHBIH PACTBOP H COCTABAATE YaCTh
zamaca ZecTynHoro docdopa nousel. HecMoTpa HA TO, ITO ak-
copOupoBannble GocdaT-HOHE VIEDKABAIOTCA TIOMOMKHTEND-
HG 3aPAYKeHHEIME YIACTKAMN IIOTJIOLIAIOIIETC KOMILIeKca Go-
Jiee MPOYHO, YEM KaTHOHE], OHH ZOCTynHee, YeM docdop ana-
THUT&, CTPEHTHTA, RAPUCINTA K APYTHX MHHEDAJIOB.

Dparnysckrit yuerrlil A. {emMonon mpuen ¥ BRIBOAY, UTO
ONTUMANbHAA AAA pacreHul KoHueRTpauusa PO, 8 mousen-
HOM pacteope — 1,2 mr/a. Opaako o0pI9HO OHA 3HAYUTEJILHO
ke (0,05-1 Mr/a), 1 nosToMy HeoOXOANMO BHECeHHe (oc-
dopHEIX yaobpennii.

M. K. JoMoHTOBUY YCTAHOBWUI, YTO MWHUMAJILHAA HOH-
neurpauus PO, xna KyRypyssl, NUICHELE], OBCA, POPOXa, TOP-
YHIEL M FPEUYNXU, TIPH KOTOROH pacTeHUA MOTJIH €rg YVCBAH-
BATh, coctasnana 0,01-0,03 mr/,

Ilo papmsrm Hemenkoro yyenoro B. Matuena, KopHEU MO-
TYT IOTAGINATE ochop, HARXOSAIUMIICA Ha PACCTOSHHM He Go-
nee yem 2 MM OT HHX, H ZaKe B IeDIOK MAKCHMAJNLHOTO pas-
BHMTHA KOPHEROIi CHCTEME pacTeHUA HCIIONE3YIOT docdiop mpu-
MEPHO TOABKO M3 YeTBepPTH BCero ofhbema MAXOTHOI) 0.
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6.3. COQEPXAHUE U ®OPMbI COEQUHEHUA
®OOCPOOPA B MNOUYBAX

(OfecneueHHOCTE pacreHHil (ocdopomM Bo MHOTOM BaBH-
CHT OT 0OUINX €0 3AACOE B NOYBE, VASALHOIO Beca ero nof-
EVGEHEIX (ODM, I'PaHYIOMeTPHIECKOr0 COCTARA IOUELI U APY-
THX YCJOBHH, BIMAIOMNX HA UCIIONL3OBAHNE DACTEHHAME doc-
dopa M3 N04BE ¥ yAoOpeHui.

BasXHBRIM IOKAa3ATEIeM TOTEHHANLHOTO IIOAOPOAHS TIOUR
ApiseTcd ofllee COTePRAHNE B HUX (hocdopHbrX CoeIHeHM.
B paBorax MEOrHX nccraegoBaTeneil orMeuaeres GefHOCTE MME
AePHOBO-NIOAZOMMCTHIX No4B, Ofiiiee KOJAHUECTBO COCHBHEHHIT
drochopa » ToYBe MOXKeT KOIeGATECH B SHAMATETRHEIX IIpee-
JaX B 3aBMCHMOCTH OT IPAHYJIOMETPHYECKOrO COCTABA, MAaTe-
PHHCKOH IIOPOABI, PEHE3MCA U CTETIeHH OKYJABTYPEHHOCTH HO-
YBHI,

B semuoii kope docdopa cogepsxuTes B cpepnem 0,12%, B
mouBax — 0,14%. Obimee erc cogepskaHue B PasJHUHBIX TH-
uax nous kogebierca or 0,01 go 0,35%, 8 umauAEBIX Topda-
Ho-6osoTHEIX nouBax — or 0,29 zo 0,67%, a B MOAMEHHBIX
HUBHHHBX nHOTAA Zocturaer 1,7% . B necnegoranmax xaden-
prl arpoxumui BCXA 6ulin HoXydeHE cleAyIONINe BEAYCHAS
cogepxkanua Gqochopa B IAXOTHOM TOPUAOHTE: AEDPHOBRO-IIOX-
BOJIHCTEIE NBLIEBATO-, JETKQ- M CPEAHECYTIHAMCTRIE ONBEL —
0,138-0,160% , nerkocyraMHUCThIe, Pa3BHBAIONINECH HA MO-
perrom cyrianukre — 0,09-0,132%, eynecuannle, nogcTHIae-
Mbl¢ MOPEHHBIM cyramakoM — 0,064--0,121, necuanble —
0,056-0,080%.

B BepxHuUX rOPH3OHTAX NOYEB JHOOOTO THIA U COCTABA, KAK
npaemio, Goasme sanosoro gocdopa, veMm B HHMRHUX. JT0
ofbacHAeTcA BUOTOTHNYECKUM (KODHH pacTeHHH HOCTENeHHO
nepeHoCAT ocdaThl U3 HUKHUX CHOEB ITOYRLI B BEPXHHE) M
AHTPOIMOTeHHEIMH AKX TODAMHE.

B mouBe, Kak U B pacTeHUAX, Hocdop IPHCYTCTRYET B opza-
Huweckoll u muneparbioil popmax. Mo gaumnma T, H, Kyna-
KORBCKO#, B MUHeDaJIbHLIX [IOIBAX MO OPraHNYecKuX docda-
TOB B BaJOBOM (dochope ronebuereq or 16 o 48% u ysenn-
YHBAeTCA OT JETKMX TIOYB K TAXKENbBM. B HM3HHHBIX
TopdaAHO-60MOTHLHIX HOYBAX OpPraHMYecKHe doctaTH mpeod-
JaJAT HAJ MUHEPaNILHLIMHY, X yAeJLHEIH Bec focturaer 70% .

Opzanuuecicue ochameot 8 MOIBe MPEACTABACHEl PAZAMI-
HEIMH 10 IPAPOAe TPYHIAMH coeguHeHHN: undusudyanvioi
rnpupodsl (Hecnenuduyeckne opranodpocdarer) n 2ymycoobpa-
JosaHua (cnenuduyueckue coeguHenua). HecnemupiyecKue
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opradodoc)aThl OTHOCHTCH K TPEM OCHOBHBIM KIACCAM €O-
eAuHEHHN: gocdorunudot, HYKREUROBLIE KUCLOMBL I UHOIU-
moagocamvt. IIpn 5T0M KaNbIOMEBble U MACHWMEBLIE COJH
HHo3nTOMBOCHOPHOIT KACIOTE COflepsRaTcs: B HeHMTpajdbHBIX
no4YBax, a GUTaTHL MHelesa ! AMIOMHHENA — B KHCABIX. BHU3 mo
OpOQUAI0 [MOYBLL Collep:anne OpranndecKux GochaTos cCHA-
JKaeTCH, OHU PACIPeAEIAIOTCA B IOYBE IPHMMEDHO TAK Xe, KAK
rymye. Pocdhonnnuaer cocTarnaonT MeHee 1% Bcero opraHm-
yeckoro doediopa, HYKJIEHHOBBE KHCAOTH — 10 10% 1 wHosH-
rojagocharsl ~ 30-60% . ObHapymeHsl TaKkKe B HeGOJLIIHX
KOMIIecTBAX (hocthopoTpoTeMHE], caxapodacharel, raumepodoc-
taTel, HYKIeoTHIHEIE KoepMerTsl, coenraeruda (ocdaTos ¢
SHPHBIMH M AMUHOKHCJIOTAMY ¥ APYrue CoelMHeHWA.

IIo HOBeMIMM ZAHHEIM MHOTHX ABTOPOB, GOABLIIE [ICJABH-
HEI (hochopOpPraHAYecKUE COSAHHEHNE TIpeIcTaBAeHbl I0YBO-
o0paBOBAHHBIMH CREyUPULECKUML GochozyMycHbMU coediu-
renuamt. POPMEL 3THX COeAMHEHTHN TOKA HEACHEI, X0TH HEKO-
TOphIe ZAHHEIE TIOIBOJAOT CUHATATE, UTO hochHop B HHX CBA3AH
C I'YMYCOBBIME KHCIOTaMM YEpes HOH MeTajia.

Hcenegopanus kadeapu arpoxpnmun BCXA noxasanu, uro
B I'yMycCe AepHOBO-IIOABOMNCTLIX IIOYR cofgepxxurcea 0,8—-3,5%
PO, & ero macce. JTprueM, KaK OpPaBHIO, Y€M MEHBINE [YMYyCa
B IIOUBE, TéM BRILIE €r¢ HACLHIIIIEHHOCTL OPraHuYecKHM (poc-
tbopom. Jna oupegeneHus obIero colepxKaRnA QPradudecKo-
ro doctopa MHEPOKO HCHOABIYETCH Merog MeTa: mouBa moc-
Jepoparensso o0padaroiBaeTcA npH Temmeparype 70 'C xon-
nerrpuposanaoit HCl 1 va xosozne 0,5 M NaQOH.

Oprasydeckuit docdop — aro raasaas yacts “060pOTHOrO
Kanurana’ nouyseHurix ochaTos, IPH ONPEHeJeHHEIX YCAOBH-
X OH MHHEDANHAYeTCA M CTAHOBHUTCH AGCTYNHEIM IJd pacre-
Huit. Bossiroe 3HaueHNe HMEET COOTHOLIEHWE YIVIEPOJa H Opra-
Hu4eckoro dochopa. Ecan O"w%_, <2 200, ro mo gaHHBIM Henkco-
Ha u Tuepana, docdopopranrueckie coeiMHeNNA TPEACTABIESHAT
HeYCTOHIHBEIMU JIEMKOMUHEPATHIYIOLIAMICH QOpMAMIL.

ITo pannemm JI. T, Hlapuda, npupossne doehopopraii-
HeCKHe COeNHHeHHNA [PeTEeDHEBAIOT B IOYBAX (DMIMKO-XIHIMI-
YecKIe HAMEHOHHA B pe3yabTaTe peakldil Xexatoolpasona-
HUA, COPOIIHE, XMMHUYECKOTO THAPOIN3A, GepMeHTATHRHEEX Tjpe-
EpPAllleHHH U OKHCAHTENLHO-BOCCTAHOBUTEABHEIX DPeaKIHi.
Kpome Toro, nponcxofur ux 6Hororaqueckoe pasJoKeHne To-
UBEHHOH MEKPOJUIOpoH u cBoGoAHEIMU QepMentamu, B pe-
SYJbTATE STUX [[POIECCOR 3HAYNTENLHAA YACTh OPIAHMYECKHX
thocaror MHHEpAIH3YeETCA ¥ IONOJHAET 3aNackl TOTeHIHATE-
HO JOCTYOHEIX MHHepadbHBIX topM dochopa.
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IHosromy ans mnoBeInIeHus ypokHA ¢docdopHOrO MUTAaHAA
PacTeHNH B CHHKeHRA moTpebHocTH B hocdopunix yaobpery-
X AKTYAJLHO BHIABIeHHE QaKTOPOB, YCHANBAIOIIHX MHHEDA-
JHU3AHI0 oprafimdeckux docharos NTOYRLL.

Hcenepopauns JI. M. Tommcona roBopar o roM, 410 (hpak-
IHA JeTKO MAHepaNu3yolierocs pocdopa NpUCyTCTBYET ITHINE
B HEeJMWHHEIX MOYBaX, HO IpH o0paboTKe MOYRE] OHa OBICTRO
ncuesaeT. A mocae UCYeIHOBEHHS STOH (PPAKIUHN Opranuiec-
kuil docthop MUREpATU3YETCH 3HAYATENRHO MeaneHnee. Ilpu
AHTPONOTEHHOM BMEIIaTeAECTEE [FOYBEHHAA CUCTEMA CTPEMWT-
cd cTafWIN3HpPOBATE CEOE COCTOAHMEe HA HOBOM YDOBHe, HEMe
KOTOPOTO MOTYT BOSHMKATL HETATHBHEIE OZHOCTOPOHHNE IIPO-
Ifecchl MUHEPAMIU3ANNY, YXYALIAOIINE IIOLOPOAHE TIOYBEL.

HnuTensHoe BHeCeHHe YHOOpeHUil, 0cOGEHHO OPTaHNIECKHX,
YBeNIUYMUEAST COAEpXRAHNE opragnyeckuXx docdaToB, HO B MEHE-
el CTemeHH, YeM MHUHepPaidbHLIX. JcobeHHOCTRIO IpOLEcca
MHHEDANH3ANHHA OPraHEYecKHaX (ocdaTor mouyBel ABIAETCH
TOCTATOYHO BBICOKAA NOABHMMHOCTL €€ OPOLYKTOB, KOTODEHLE
MAJIO MNEePeXofAT B TPYAHOPACTEODHMEIE COBTUHEHMA.

Munepanpabie hopmbt hocdopPa B IOYBAX 10 CTEeHH yda-
cTua B GochopHOM THTAHHHK DACTEHHH MOMKHO PA3NEAUTEL HA
TpH GOJBINYE TPYNILI, HAXOAAINIAECA B JAHAMHISCKOM DAB-
“HOBECHU:

Oprodocdarsl nouseHHo- — Jlabunkueie goc- — CraGuasusie goce-
ro pacteopa {dakTop WH- « GaTe (PaKTOp eM- « GaTH
TEECHEHOCTH) KOCTH)

Opmoddochamet noweeHHo20 pacmasopa — 3T0 oxHO3aAME-
HeHHEIE BOJOPACTBOPHMEIE (boCaTE KAABIIHR H MArHMA, doc-
hOPHOKHCHRIE COMH OAHOBANCHTHEIX KATHOHOR KANMA, HATPUA,
AMMCHESA H JPYyTHX. ITa GPaKIA HHTEHCHREO HCNIONbAYSTCH
PaACcTEHUAMM B HadaJbHEIH Nepuoj pocTa M passuTudA. O cre-
IeHN NOOBIDKHOCTH (rocdaToR B mouBe (“GaKTop EHTEHCHE-
HOCTH) CYNAT 10 ¢NocoBHOCTA TBepAo YACTH MOYBHI OTHA-
BATE B PACTBOR NOHE (octopa, YTO YCTAHABAKRASTCH NPHCYT-
crBHeM dochopa B MoYBeHHOM pacTBope. OZHAKO BHIAEJIHTH
MOYBEHHEIH PACTBOP OUEHE CHMKHO, TIO3TOMY HCIOIb3YIOTCH
BOAHBIE ¥ COJIEELIe BEITAMKH M3 IIOUBEL,

Habunrvrvie gocghamer —~ 310 doctharsl, OCEBITHE MINA Af-
copbHpOBAHHRIE HA MOBEPXHOCTH TBEPALIX YACTHI] IIOYBEL, 110~
YBeHHO-IIOINIOHIAIOIIEr) KOMIIeKca, OKCUIAX »Kefle3a H alio-
MUHHS, 8 TAKKe BTOpu4HLe hocdaThl, KoTopkle obpasopalnch
nocie HOPMHEPOBAHKS ITOYREI. ¥ 4eHLIe cauraor, urTo 4-10%
BceTo NouseHHOTO docdopa crasano apcopbuuonno. B oran-
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YMe OT NepBUYHLIX MUHEDAIOE BTOPUIHEIE (DocdhaThl ABAAIOT-
CA AaKTHBHOH MOOMNBHOR COCTABHOH YacThBK NOYBBL. K HUM
OTHOCATCA JMrvuApaTAuKanbuuitdocdat (CaHPO, 2H,0), oxra-
rampuniidocdar (Ca, H(PO,),-3H,0, oano- u gsyzaMernenHeie
drochath xkenesa. [Ipu mapymenun dochaTHOro paBHOBECHS
TBEpANOH U UKol uacredl nouss! 9Ty docdATE MOTYT Hepe-
XOJHATH B NOUBEHHEIA pactsop. Pocdarsl BTopol rpynns xa-
PaKTepH3YIOT 3andace: nodsumuozo Pocdopa — thoeharnyio
“eMKOCTh” IIOYRK M ABAAKTCA DPE3ePBOM IJIA IOCAEYIOIEro
CHADMKeHMA pacTeHuit docdopoM. s onpefeneHnA BeInYH-
HEI 3an1aca NOABWEKHBIX docdaTos Henoassywor (B 3agucuMoc-
TH OT THIS M COCTAR& TIOYE) KUCJIOTHEIE, IeJIoYHbIE, DydiepHEIe
PACTBOPHUTENH, AHHOHOOOMEHHEIE CMOJALI, PafUCH3OTONMHBIH
METOJ W IPYTHE.

CmabuavHble ochambt — TPYIHOPACTROPUMEIE COCAHEE-
HHS, 3aKJIIOYeHHEIE B IIOYEE B HeDBUYHBIX ¥ BTOPHYHEIX MH-
HepanaX (OKKJAHOJUPOBAHHLIE I'HAPATAMH IOIYTOPAOKHACEH,
kapfoHaTaMa u gApyrumu). Hawboxee ycroiiuusoil dopmoii,
MeAJleHHO TOAZAIONEHCA XMMHYECKOMY H OHoOJOrudecKoMy.
BO3AeHCTENIO, ABAAeTCA Gochop B COCTABE KPUCTAIIMYIeCKOH
peIleTKH NepBHYTHBIX MHHEPAJOR IOYBHI: AllaTHTOR, docdo-
pnTOB, BapucuuToB (AIPO,), ctperruros (FePO, 2H,0), susua-
unros [Fe (PO}, 8H,0] u apyrux. ®ocdars! rperseil rpymmst
TNOYTH HeJOCTYIIHE A pacreimil. QxHAXO0 B IpOIECCe BLIBET-
PUBAHUA OHH MOTYT CTAHOBUTLCS Bojee QOCTYIHBIMH W CIY-
SKHATh UCTOUHHKOM (rochopHOTe THMTAHUA pacTeHHd,

HasectHo 205 ocopcodepicauiux MuHepanros, na Hux 95
BRJAIOYANIOT Keneszo, 60 — anomuaui, 56 — xaaoomii u 45 —
Maprasel. Maorue us dochopcogep:Raluiix MHEEPAIOB BCTpe-
HawTeA B HeGoAbmHuX KonmdecTBax. Ha anaTuTel U pasidt-
Hble HPOUABOAHEIE (POCHPATOR KaJbL¥A, BXOAKI[He B COCTAB
docdopuros, npuxoanrtca 95% sBeex nmpapogHbix dochatos. B
IPOHEeCCe RBIBETPHBAHHA HEKOTOPoe Kojaudecrso docdopa
AIIATHTOB NOCTENEHHO IPEeBPAIAeTCH B opraduvecKue Gopmul
U B HOHRI, afcopOupyemMele APyrIMY MUHepaIaMu. XuMmdec-
KOe BLIBETDHBAHHE — TIPOIECC OYEeHBb CIOMHEIN. Kro MomxHO
NPeACTABHTE B BHe cllefyioneli ¢xeMul: TePBUYHEIE MILHepa-
abr +0,+H,0 — oprarnveckoe BellecTBO — BTOPMYHEIE MHUHeE-
panel + pacTROpUMEIe coNH. K BTOPMUHBIM Mutiepanam, cdop-
MHPOBABILIKMCH B Pe3yABTATE BLIBETPHEBAHUA, HMEIOOIHMM B
OCHOBHOM Da3MeDhl HMJHMCTEIX YaCTHIl, OTHOCATCA DAa3HOBHUL-
HOCTH OUOTUTOB (CHIMKATHEIE MJINCTHE MHHEPANLI, MOHTMO-
PHIJOHUT, KAQGJIWHHAT ¥ Ap.) B cHa0OpacTROPHMEIE OKCHALI
AQIIOMHHNA, XKexe3a u Kpemuusa. Pochop B cocTaARe BTOPHU-
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HBEIX MHHEDAIOR YASPHUBACTCH B DEIYABTATE HOHHEIX, KOOD-
AVMHAITMOHHABIX ¥ agcopBruoanbIX CcRAZCH.

6.4. METOAbI ONPEAENEHUS MUHEPAJbHbIX
GOPM ©OCOOPA B NOYBE 19 PACYETA
NOTPEGHOCTYA B POCDHOPHBLIX YRAOBEPEHUSIX

Jnsa onpepenenns cTeneHy MOABMKHOCTH QocdaTos B mo-
use (“haKTopa HHTEHCHUBHOCTH')} LTHPOKO NPUMEHAETCA Me-
Tol Kapouwnackore — Samarunoi u merol Crodunga. IIo me-
Tony KapnmHckoro 1 3aMATHHOH KOHUEHTpAHA opTodocda-
Ta ompejensercd B BuTsKKe 0,015 M K, 80, a mo meroxy
Crothunna — 8 serTaxkke 0,01 M ONQN TP COOTHOIIEHHH HOo-
4Bkl ¥ pacTBopuTenei 1:5. HaTeHCHBHOCTE dochaToB MOXKeET
OBITL BEIpAMKEHA KOHIEeHTpaUyeid ¢ochopa B BOJHEIX HIAHN CO-
JIEBBIX BBITHAMKKAX nﬁuou. EH.\,E, KOHIOEHTPATHEH OTHENBHEIX
dochar-wonos (H,PO,HPO,} ¥ aKTHBHOCTRIO OTRENbLHBIX
docdaT-moHOB (24 1o »81pe, - MORB/T),

P. K. Crodmung, a sarem H. C. Byapydd snepsnle mpes-
JOMMHAAR HCIOAB30BATh (ochATHBIN TOTEHIHAN B KAUecTBe
noxasaTeJq JocTynHocTu docdopa pacrenmamM. OHE BHICKA3a-
JIM THIIOTe3Y, YTO COCTOAHNe MOYReHHOre (ochopa onpegens-
€TCHA COOTBETCTEYIINHMY XUMHAYECKHMHY NOTeHIHANAME U HX
YMeHLIIIeHHeM [IPH IOFJIOIeHHH PACTeHHUAMM, B PesyIbLTATE
peTporpazanuu, Npyu NoTepsax H T.4. Pocdaraeili moTeHOUAN
(PII) — cymmapHAd aKTHBHOCTH NOHOB KAABIWA ¥ OTHASALHEBIX
dochar-uoHOB B Jorapudpmudeckoil gopme;

®I1-0,5pCa+(pH,PO,+0,5pHPO,),

rJie p — 3HaK OTPUUATENBHOro AoTrapudmMa.

Yem meHbpIle docdaTeBi NOTEHIINAM, TEM JePue Iepexo-
auT dochop B HOYBEeHHHHN pacTBOp, TeM Oonee GraronpAATHEL
yeaoBrg GochopHOrs THTaHAA PacTeHHIH.

Briflop Tore MAH HHOTO NOKAZATENN IS XAPAKTEPHCTHEYN
“thakTOopa HHTEHCHBHOCTH” 3aBHCHT OT Iedell ¥ 3a7ay uccae-
ZoeaHUA. Kak moxaszasn ONbIThl, HAMOOIEE JOCTOREPHYIO KOP-
pesaiyio ¢o cTeneHblo obecneyeHRocTy nogs ocdopom, goc-
TYIHEIM PACTeHHAM, IOKA3kiBaeT 0OIIAA KOHIEHTPAIIHA €TI0 B
crnabocoNeBBIX M BOAHBIX BEITAKKax. K ToMy xe ompeagere-
nue tocdarsore nortednnana Goaee TPYAOEMKO,

J1a onpexgeneHns cTelleHH TIOABAKHOCTH PocdaToB B MOC-
nenHee BpeMs Honee MUPOKO HCHoNb3yerca BurTaxka 0,01 M
CaCl, {(meron Crodmnzga). H. M. Borgesuu u B. B. Bapamesn-
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KO CYNTAIOT, YTo KoHneRTpanuio PO, 5 0,01 M CaCl, BpiTax-
Ke MOMKHO HCHOJbL30OBATE B KAYECTEE HONOJIHHTEILHOrC TECTa
olleHEH (ocdaTHoro pexuma modp Beaapyeu, Tlo ux ZaHARIM,
HauboJIee BRICOKME YPOKAH 36PHOBLIX W KJeBepa (GOpMHpDY-
IOTCA B CDABHMTE/ILHO Y3KOM MHTepBajle KOHIeHTpanuu PO,
B 0,01 M CaCl, - 0,2-0,4 mr/n,

B Bemapycl a7a ompejencHus 3anaca DOABWEHLIX (ocda-
rok (“arTopa eMrocTrn”) uenoa3yIOT MeTo KupeaHosa, B co-
OTBETCTEMH € KOTOpLIM (hocdop U3 NToUBE uasnexaercd 0,2 M
HCl npm oTHOIleHMM NOYBBI H pACTBOPA JJIA MUHEDANLHBIX
nour 1:5, Topdano-GoaorHeix — 1:50 npu remnepaType 18+3 °C,
TAK KAK HA KOJMUYEeCTBO HIBJIeKaeMoro dochopa BAMAET TeM-
neparypa. HadopManueil 0 comep:anuy MOABHMKHOIO
thocdopa B mo4YBe pacnonaralpT Bee XO3AHCTEA PeclryOJIUKY |
HCXOJA U3 3TOr0 PACCUHTHIBAIOT A03bl docdopHEIX yaobpe-
Hult. Ppynomposka nous 1o oBecnedeHHOCTH TOABHCHBIM
dochopom, onpegeneHHEIM MeTogoM Knpeanosa, npuregena B
Taba. 6.2.

6.2. I'pynmuporka nous BeaapycH no cogepansio MOABHKHEOTD
tdocopa (o Kupcarosy)

Cogepmanue PO,

MI/KT IO9B6L krHalras
Tpyunm no cosepanmo PO neperdoinoM
Muuepans- | TophaHo- ropusoure

HOM Gonornoit | (25 cm) MuHe-
U_m—‘.:u—:u.—uw fredin:}

I (o4eHs HU3KOR) Menee 60 Menmee 200 Menee 200

Il (Hm3KoE) 61-100 210- 400  201- 300
III (cpeanee) 101-150 410- 600 301 - 500
IV (noBrimen noe) 1561 250 610-1000 501 900
V (BrIcOKOE) 151-400 1010-1600¢ 901-1300
VI (ouens BrICOKOE, Bonee 400 Bomxee 1600 Boaee 1300
uAbbITOUHOR)

Hekorophle DOUYBHL COMEDPHAT MHEOTO KHCIOTHOPACTBOPH-
Moro docdopa, KOTOPBIH HCKAKAET IOKAZATeN: OBeCIedeHHO-
CTH NouB dochaTaMM, €CNH NPMMeHATs Merog Kupeanopa. B
9TOM Cy4dae Jy4YIlle HCIONB30BATE METOAL €O CiaaboCcoJeBElI-
MH BEITAMKAMI.

Heenepopanus kadepput arpoxumMu BCXA nokazann, uro
MeTon, upcanora Henpurofen u gias caabo-, cpefHe- U CHIb-
HOSPOAUPOBAHHLIX JIETKOCYPNHHACTLIX IIOUB, PA3BUBAOIIHX-
CA HA MOILHBIX J&CCAX, TAK KAK JAaeT PesyiIbLTATH OoJbIIHe,
HYeM HCTHHHOE CONePIKAHMEe AOCTYIHOrO EAA PacTeHu# doc-
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dopa. Iro crAZAHO ¢ TeM, UTC BepxHME MeperHOHHBIH ropu-
J30HT CMBIBAETCA K TAXOTHEIN MOPHIOHT (hOPMHPYeTCH C BKJIO-
YeHHeM IMOA30JAHCTOrO M MITIGBUAJILHOTO.

Merox KupcanoBa ABIAETCA CTAHAAPTHHIM AJA onpepe-
JEeHHA MoABHAHOTO (ocdopa TOABKO B MaXOTHOM IOPH3OHTE
JeDHOBO-IIOAB0AUCTHIX TIOYB M €F0 HEeJh3s UCTIONB30BATE ANIA
XAPARTEPHCTHKH HHMHUX ropusonTos, HcermeposaHmamu
. M. Xeiiden Smao morkasano, 4To (PochaThl NOANAXOTHEIX
rOPHM20HTOB MeHee JOCTYIIHLL PACTEHHUAM, YeM maxorHoro. A
ROANAXOTHEIX TOPAZ0HTOB HE3POAUPOBAHHEIX AeDHOBO-TOA30-
JIMCTBIX IIOYE M 3POINPOBAHHBIX CYTIHHHCTEIX, PASBHBAIOILINXCA
Ha Jéccax, [0 BeeMy NpodHAlw AA OUEHKY COJeDKAHTA YOBO-
AeMbIX docdaTos Nyullle HCIOJABIOBATE He KHCJIOTHEIE, 4 CHa-
focoleBke BRITARKN {(MeToant Croduaga uinu Kapnuuackoro —
3aMaATHHOI).

ITo AaHHEIM BOCRMOTC TYDA ATPOXAMWYECKOTO 0BCIEA0BA-
HUA TouB BexapycH, cogep:kaHue NOABHKHOIC gocdopa Ha
namne Ha 1998 r. B cpegremM no pecnyBANKe COCTABMAO
188 Mr/xr moupsl. OnTeManbpAOE COAEPXKAHNE IIOABHIKHBIX
dropm pocdopa B IOYRAX PAIHOTO TPAHYJIOMETPHYECKOTO CO-
CTaBa € y4eToM THIOB ceBooGopoToB npueefero B Tabn. 6.3.

6.3. OnTuManeupie YPOREH COmepXAHHA noABHKHEX (opm docdopa
(P,0,) s nounax Benapycu ana PasHuX ceroobopoToB, Mr/ErF MOYRE

Cesoobopors!

llousnt ¢ peobaana-
HeM 3epho-
HRIX MHOrSIET-
HUX B OALO-
METHHX TPRS,
J1LA

£ KOPIELIo-
[AMH, OBO-
Ay

JlepHOBO-FOA30MUCTRIE!
CYIrNHHUCTEIE ¥ MNINEHCTHIE 250-300 250—-350
CYyOecYyaHkIe 150-250 200-300
nmecuyanble 100-150 150-200
Topdano-GonoTase (MEOrONESTHHE 500-800 -
TPABLI)
MuHepalsHEIE IOYBRI CEHOKOCOB 120-200
u nacTBHi

B nacrosfmiee BpeMA OINTHMAJLHBIH YPOBEHL TIOZBMMCHEIX
dopm dochopa B pecnybmke umeer 26,8% cyrmwanersrx, 27,6 —
cynecuansix, 29,0 — mecuansix 1 11% ropdsHO-60I0THEIX TI0YB.
OnHaKO A2)Ke HA NAXOTHBIX YTOABAX ellle BeJUKA MONA I09B,
craboobecniedeHHEIX (ochopom (Menee 100 mr/xr). 9o 21,4%
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CYTJAHHHCTLIX W TVIMHHCTEIX, 19,4 — cynecuanwix, 18,2 — mec-
qaHbIX H 45,9% Topdano-6oxorHeix noys. Ha ayroseix yro-
ALSAX TIOUB, GeguuIx gocharamu, Gonee 60% . B ro e Bpema
NOABHJKCE IIOUBLL ¢ COlepHAHNEM IOABHEKHOMO dhocdopa Go-
xee 400 Mr/Kr, Ha KOTOPLIX BHecenre QocGOPHEIX YI00peHHH
HeadpeKTHBHO. BHecenne docdopa cBEITIE ONTUMANLHEBIX 3HA-
YeHUH OPHBOAMT TONBKCO K HEIPOHIBOLHTEILHLIM 3ATPATAM.
Taxkum ofpasoM, JAJAA MOBBEIUIEHHA ILIOZOPOAUA OOYB U
PATIHIOHANLHOIO HCTIONBI0BAHNA (POChODHBIX yAOGpeHuil Hy K-
Ha ONTHMH3anuA GocdopHOTO NHTAHWA pacTeHHH, BHece-
HMe YKas3aHHBIX ya0o0peBuil ¢ yueToM cogeps:kanud docdopa B
TOYBAX.

Ins nporroza adderTHBHOCTH (ocdopuux yRoOpeHHH
HCHONBIYIOTCA TaKMKe MeTOAHl oIpefAe]eHNd eMKOCTH I1OIJI0-
menus pocdaTor nousamu, Gocharnoit Gydepsoii criocobHoC-
TH H Op.

Hasneraa @ocdop 13 MOYBEHHOTO DACTEODA, PACTEHUA TeM
CAMBIM VMEHBLIIAIOT ere KoHUeHTpanuw. OXHAKO MOYBBl MO-
FYyT NOANep:KUBATE KOHIeHRTpanun qrochopa B pacTBOpe Ha
OTHOCHTENBHO CTAGHJALHOM YPOBHE, OTO 3aRHCHT OT 3alaca
pacTBOPUMEX drocdaToB Ha TOREPXHOCTH [OYBEL H CKOPOCTH
pacTBOpeHus (ochopcogeprkaniux MUHEpPAAOB MOUYBLI. Cno-
cOOHOCTE IOUBBI HCAAEPRHBATE KOHIEHTRAINK docdaToB Ha
nmocroaaaom yposne C. M. JIpaues Hazsan docdarHoii Gy-
depHOI cI0cO0HOCTLIO,

Brnocnexcteuu 1. Bexerr u P. ¥aiir BResin nousTHe no-
reHguAnsHoit GydepHoil cnocofHocTH B oTHomeHHH docda-
ToB {IIBCP) Kak cnocofHOCTH MOYBLEI MPOTABOCTOATE H3MeHe-
HHIO0 ¢ocdaTHOore morennuana. IIBCr= G/J, roe ¢ — obmmnit
BAIAC NOABIMKHEIX ochaToB MOUYBHI {“haKTOD eMKOCTH); J —
paBHOBECHAA AKTHBHOCTE H, PO, NIN paBHOBECHLIH (locdaT-
HbLIA moTeHOMAN No4B (“dawTop MHTeHcHBHOCTH). OrHOIIE-
Hue (7/J IoKa3kKIBaeT, KAaK0e KOJHUEeCTRO IOABMKHBIX docda-
TOB JOAKHO WNN NepeliTH m3 o0Iero samaca B NOYBEHHELH
pacTBop, NIH OBITH BHECEHO B IOUBY AJIA H3MEeHERAA AKTHBHO-
cru H,PO;Ha eguHuAny. OTOT MOKA3ATESh YUHTLIBAET HE TOJbKO
ofiniiee cofepiEanue MOABMMHEBX GochaToB, HO B CTENEHb HX
MOABIDKHOCTH B nosToMmy Oonee nomHo xapaxkTepusyeT doc-
(aTHHI pekUM NCYRB, UeM GochaTHblil morerunan, Ilpanaa,
TOT METC] M3-34 TPYA0eMKOCTH IIIHPOKOTO pacnpocTpaneHua
He DOJYy9HI,

PaspenuTts GopMEl NOYBEEHEIX (ochaTOR B YCTAROBUTE
HX POJb B MATAHWH PACTEHHH OYEHb CJOMHO M3-38 DONBIIOTO
pasHoo0pasua MUHepAIbHEIX coeuHeHHH docdopa. Hu ogun
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U3 CYMIECTBYIOMHUX METOLOR OIIpEJeIeHHA COCTABA MUHEDAh-
HEIX ¢ochaTor He TOIBOAAET CTPOr0 BEIAGINTE OTAeNbHEIS
coepuHenus dochopa.

Bee docdaTel 0TUIHTAKOTCA PACTBODHMOCTLI0 H OTHOUIEHH-
€M K IIZPOANTHYECKOMY pacrany, SoNbITHHCTBO U8 HEX TPYA-
HODACTBOPHMEIE COSAMHEHWS. BLiZleNleHHe DaslHYHBIX dopm
tocthaTor OCHOBAHO HA WX pasHOH pacTBopuMocTH. Hamboas-
MIee PACNPOCTPAHEHHE IIOSYYHIH MeToAsl UYnpuxosa, Yaura —
Jlxexcona, M'nasbypr - Jlebegenoii. Bosee coBeplneHen ma HUX
IIOC/IeHIE, HO OH HCTIONBIYETCA TOMBKO JUIN MAHEPANEHBIX TIOUB.

IIo merony T'unabypr — JleGegepoii HaBecKyY HOYBEL HOC-
negoBaTeLHO OGPAGATEIBAIOT PASIHYHEIMIL DACTBODHTRIAMH,
TTOCTENEHHO BHIZAEAAS QPaKiHH ¢ PA3JIHYHON CTeneHb1O pa-
cTeopHMocTH, PpaKunn pacupeseNdoTed B CAeIVIONe moc-
negosarenproctu:  ¢pakous Ca-P, — aerxopacrBopmmsie
docharTh KaneuMA, MATHHA H 38KHCHOTO JKelesn; ppakmusa
Ca-P, — pasHOOCHOBHEIe GocdaTEl KANBIKA ¥ MAPHNS, Ipe-
MMYIIeCTBeHHC BTOPHYHO00DA30BAHHEIE TUITA OKTAKANBITHI-
tocdaTos 1 gp.; ppaknua Al-P (Tuna BapUcuATa, BAREEANTA
n ap.}); dparnua Fe-P (rura crpedarura, sndpeanTa U 4p.);
dpaxknus Ca-P,, — BHICOKOOCHOBHEE TPYIHODACTBOPHMEIE
docharnt xaneuua TANA hochopuTa I ANATHTA (IPHPOLHEIE
H BTOPHYHOOOPABOBAHHLIE).

Hceneporanna xadegph arpoxuMn BCXA noxkasatu, aro
B ¢naf0- B CPefHEOKYABTYDEHHLIX JePHOBO-TIOA30MNCTEIX CYI-
JHHMCTHIX, CYIIECYAHBIX M HecuaHux nousax (ocdaros nouy-
TOPHBIX OKHCJOB CONEPMKHTCHA B HECKOJABKO pas Goabime, yem
toctharos vanerua (tadn. 6.4). IlpaueM B AepHOBO-TIOA3ONTHC-
TLIX CYTAHMHNCTHIX H CYIIECYaAHBIX Mouax hocdaros xenesa 6oMb-
me, yeM (ocharop ATIOMHHUA, 4 B IeCUYAHEIX [TOYBAX, HA0DODOT,
foneme (ocdarop anwomuEuA, [Io Mepe OKYJBTYPHBAHUA I10-
YBhI B HeH CYHIECTBEHHO BOSDACTHET KOJWYECTEQ AOCTYHHEIX
pacreHuamM docharos kanenus dpaknuit Ca-P u Ca-P.

6.4. Bananane hochopaux yaoGpennii ga GopMH docdopa
B NePHOBC-1I10Z0AACTEHIX MOYBAX, MI/Kl OYBRD

Bueceno sa 1 ra P P M...Wa ?ﬂ P, 1o Tunsbypr-Jlebeyesoit

ceBooGopora ™| ™ e | Ca-p)Ca-P| Al-P| Fe-P [Ca-P,[Beero

JlerkoCyraMEACTRIE TQYRKY
| Hearnoeckuii emaguonapuvtii onsem, Fopeyrui: paiion
Mozunescroii obaacmu { kapmogens)

1. Bes ynobpesua 1200 572 80 34 18 80 134 120 386
2.N, P K 1381 621 150 45 27 108 146 125 451

307 5074
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Oxoryarue madn.

P.0, B P o Tuuabypr—Jledeneroi
Baecero ua 1 ra cwm az_
Cl

om.m.__ oﬁ._.uL E.v_ Fe-P _Os.ﬂ:hwnmg

cepoobopoTa

3. Haeos 6 r/ra + 1402 655 170 54 39 110 152 204 480
+ N, P..K, (exen-
BAJNEHTHO BApHAH-

Ty 2}
CynecaaEsie OB

ywunexul cmayuonapusiit onwem, Fpoduencrar ofaacms
{o3umas poxe)

1. Bea ynoGpesna 640 246 67 20 16 77 116 92 321
N.ozuuﬁumma+mmuom 810 294 185 51 34 110 124 102 422
10T

3. NP K, (ekBu- 820 280 191 40 30 127 133 107 457
BAJICHTHO BAPHUAE-

Ty 2)

4. N, P K.+ 870 305 222 54 34 114 133 116 451
+ mapoa 20 T

Ilecyannie moansl

Cmayuonapubiil onsim xoaxosa "MIpuname” Hunerxozo paiiona
Bpecmcroil ofaacmis (#4MeHb)

1. Bea yaobpennnn 560 180 152 38 36 85 46 27 232
2. NP K., 693 185 224 48 50 200 T3 36 407

6.5. CbIPbE NS NPOU3BOACTBA ®OCDOPHbIX
YOAOBPEHUA

B oTnwune or a3oTa, 34mACH KOTOPOre MOMKHO CUNTATH
HeOTPaHWYEHHEIMH, TAK KAK OH COAEDIKHTCH B aTMoC(epe, 3a-
nacel pocdaTHOrO CEIPLA OrpaHUYeHH. CripheBoi Gasol droc-
$aTHO-TYKOBOH IpOMEBINLIEHHOCTH ABJIAIOTCA IPUPOTHLIE 3a-
nexu QochopHEIX pyL — amatursl ¥ docdoputm. Kpyouere
sanexu dochopuror passegansl B CIIIA n Cepeproit Adpn-
xe, 3anack gocdopuror B CIITA ouernusalorcs B 10,5 maps. T,
Maporro — % mapxa. t. B3 crpap CHI' sanfonsmumu sanaca-
Mu cocarHoro cuippd obaagawr Poceust 1 Kasaxcran. Ca-
MOe KPYRHOe MeCTODOKIeHUe ATATHTOB Haxonuresa B Poecnn
B rOpHEIX oTporax XHGuHCKEX rop KOMbCKOTO IOAYOCTRORA.
Hx sanacel oueHuBalorca B 640 Mo, 1. XUOGHHCKHE alaTHTLI
32JIErAKOT B BHAES ANMATHTO-He(eIHHOBOH OPOILL

ATIATHT ABAAETCA OCHOBHBIM HMCTOUHHKOM hoctopa Mar-
MATUYECKOro TPOHCXOMKAHNA B 36MHOM Kope. JIMIIHpUYec-
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Kad opMyua anarura Ca (PO ), F unu Ca (PO}, xCa(F, C1), (B
3aRMCHUMOCTH OT npeobraganusg GTopa AN XJA0pPA PASTHUAKT
dropanaTHT ¥ xnopanarur), Hedenaun — anoMoCHIMKAT CO-
crasa (K, Na),0xAl 0,28i0,+n8Si0,.

Anaturel XulUH NPeACTABJEHB! B OCHOBHOM (PTOPATIATH-
ToM. OQHAKO anaTUTO-HeQedNHoBAa IOPOZa HeOJHOPOAHA: B
BEPXHEM FOpH30HTe oHa cogepkut 28,5% , B cpengueM — 19,2%
n B HIkHeM — 7-15% P,0.. OTcopTHpOBaHHASL M PASMONOTAR
TOBAPHAA PyAa NoxBepraeTcd oborantenuio merogoMm durora-
OuH — pa3fleleHNeM B BOLHOM [IOTOKE DYALI Ha alaTHr u
HetesnH, ToRKOUBMENEYEHEYIO PYAY BAMYUHBAIOT B BOLE, A0-
BaBAAKT peareHT — QUIEHMHOBYIO KHCIOTY ¢ KEPDOCHHOM H pa-
cTBOpUMEL cTeraoM (1 Kr Ha 1 T nopogbi). IIpy HETEHCHBHOM
MPOAYBAHNH BO3AYXA T&Pe3 (Y NbIY YACTHILI ATATHTS BCILJIEI-
BAIOT HABEDX B BHAE IIEHBI H CIANBAKTCH, a He(eJUH oCTagTes
BHHA3Y W YHOCHTCA IOTOKOM BOABI. O0OrallleHHBIE TakuMm ob-
pazoM anaTHTOBLIA KonueHTpar comepkut 39-40% P,0, u
CHMTACTCH NYYIIAM B MUPe CHIphEM ANS NPOHIBOACTBA (Poc-
thopabix yacbpenni. Mz-3a IIOX0H pacTBOPUMOCTH AIIATHTO-
BEIH KOHIIEHTPAT HENCCPEACTREHHO B Kavecrse ynobpeHua e
nmpuMendAeTcd. Hedennn TakKe HCIOAB3YETCA B HAPOLHOM
xozsgderee. Ha KMCABIX IoUBax €10 MOMKHO NPUMEHATH KaK
raauitaoe yxo0peHHe.

B orinune oT anaruToE (ochOPUTE] ABAAIOTCA HE MATMA-
THIECKHMHE, a 0CAZ0YHBIMM Iopomamu, Coctar GocdopHTOB
B3aBHCHT OT MX TIPOMCXOMJIEHHA W YCJAOBMIH obpasopanms.
DOCHOPHTEl — HTC CIAQHHEIE COEIMHEANA ATATHTOROM CTPYK-
rypel ~ 3Ca,(PO)), - CaF, (dropanarur), 3Ca,(PO,), - Ca(OH),
(rupporcunanarur), 3Ca(PO,), - CaCO, (xapbonanarur). Ilo-
MHMO 3THX COefMHeHMHA B (ochopHTAX HMEITCS IPHMECcH:
yriexueiad U3BecTs, IeCOK, IVINHA, IOV TOPHBIE OKUCIE] HKe-
Je3a M aNIOMHHHA W AP. B 3aBHCHMOCTH OT XOJHMYeCTBa [IPH-
mecell comepxanue GochopHOR KucaoThl B dhocdhoprTax MO-
Her KonedaThCH B IIMPOKUX Npefienax — ot 15 ao 35% P,0,.
PochopUTEl GLIBAIOT JKeJBAKOBLIE — B BHJE OKATAHHBIX KAM-
Helf, ¥ IJacToBLIe, NPEACTABNAWIIHE coBOH CITUTHYIO MACCY.
Bonee pacopocTpaneHsl KeXBAKOBEIe (oCOPHTRE.

Banexn dochoprror (130 max, T} B Bermapycn maxogares
B Morunesckoi u Bpecrexoii o6racTaX, HO OHH He HMEIOT NPo-
MEIIVIEHHOTD SHAYeRuA. PDocdhaTHOe CHIPEE ITOCTYIALT K HAM
n3 Poceun,

B Poccuu Hambosee KPYUHEMHE MECTOPOXKAeHHAMH (oc-
tpopuros asaawrca Eropeeeckoe (Mockoseckas obnacts), Kun-
rucennckoe (Jlesunrpaackas obnacts), Barcko-Kameroe (K-
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posckada obmacte), Murporckoe (Kypekas obmacTs), Bpanckoe.
Hawmeuaercs pagpaborxa 6efHLEX anaTAUTOBRIX pya OIIypKOB-
cKoTo MecToposcgeHud { BypaTrEa) ¢ foBeAeHAeM COASPKaHNA
P,O, B xornenrpare o 35% . Boasmue 3anexnm dpocthopuTon
nMeloTed B JCTOHHH, HA YKpauHe, B Kasaxcrane (Kapatay u
YUnnucaiickoe MmecTopo:kaenne). Hs doehopuror Kaparay no-
AYYAIOT CHIPLE, cogepiKaniee He MeHee 24-28% P,0O,, Ynnn-
caitexoro mecropoxaenus — 23—24% P,0.. Borneuenwe B
nmepepafoTHY B DOCHEAHNWE TOAK MeHee DOTaTHIX M KaYeCTBEH-
HBIX (ocdaToB YCAOKHAST H VAOPOMALT NPOUIBOACTEO (hoc-
dopHBIX VEOOpeHUH.

3anagHOeBPOIRNCKHE CTPAHBL HE PACOOIATAIOT CKOJILKO-
HUbyAL 3HAMEMBIMH pecypcamu docdaTHOTO cEIpbd, IlosToMy
TPOMEINIIEHHOCTD (hocdopHBIX YEOOpEeHUH 8THX CTPAH TMIGP-
Teepyer docdarsl, raaBHEM obpazom ns CepepHol AQpHKY 1
CHIA.

6.6. CNOCOBKLI NONYYEHUA, COCTAB
N CBOUCTBA OCHOBHbBIX ®OCHOPHbIX
YROBPEHUN

tDocthopHEe U pochopcoaepaAllie KOMIJEKCHEIE YA00-
PeHHA 10 PACTBOPHMOCTH U YCBOAEMOCTH JeNATCH HA TPH I'PYII-
L. 6000paCMEOpUMbLE; LUMPAMHO-JUMORHOPACTGOPUMBLE,
mpydropacmeopumvLe.

BogopacTteopuMsie yo0penus HaRboJee JIBIKO YCBAHERA-
wrea pacreHnaMu, K HUM OTHOCATCA npocmoll u 0eoliHoil
cynepgocdiam U KOMIUIEKCHBIe yA0OpeHUA: ammodoc, duam-
MONLLIgocHant, HumpoammoPocka, Kapboammo@ocKa, Kpucman-
JUH W Op.

Ko sropoi rpynne yaofpeHH#H OTHOCATCA PACTEOPHMEIE B
I¢A0YHOM QHTPATHOM PacTROpE, 2% -Roit THMORHOH KRCT0-
Te, pacteope TpuaoxHa B, 2% -moil MypaBsMHOE KMcaoTe M
APYTHX PACTBOPHTENAX Apeyunumam, ofechmoperHbiil (oc-
gam, momacutrar, mapmenoscrui gochamuraan u dpyzue
mepmogochameot.

TpeTsd rpylina — rpygHopacTEopuEMEie hocdopabie yA00-
pPeHnsA, Takne KaK ocopumnas iU Kocmuas myxa, gochop na
KOTODBIX H3BJIeKaeTcd 10MbKo 20Y% -HOU COMAHOH KHUCIOTOM
HAU CMEChI0 CONAHOM M a30THOH KHCJIOT.

Hnorpa BelAeAA0T FPYONY TAK HABETRAEMEIX KOMOUHUDO-
eannblx Gocoprerx ydobpenuil — cynepgoc u dpyzue gocgo-
pumbt, MACTUYHO PA3a0KeHHEE (ocdopHO KucaoTol. Kom-
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OMHHMPUBAHHLIMY MX HAZEIBAIOT TIOTOMY, YTO OHM COJNEpPIKAT U
BOAOPACTBOPMMEIS, H UHTPATHODACTEOPUMEIS, H TPYAHODACTRO-
puMble dochaTe.

B muposoit npakTHre docdhoputa Ha yAoOGpeHus nepepa-
BATEIBAIOTCH YeMbiPbMA OCHOSHLMI cnocobamis. CaMblli npo-
eToil crmocof — 970 H3Meabdenne goctopaTor B pocdopur-
uyio Mmyxky. Hanbosee pacupocTpaHeHHRIH 1 H3y1eHHEH cmo-
206 mepepaboTku dochopuros — pasaoxende dochaTos
KHEJIOTaMH: cepHoil, dochopHoi, azoTHoMH. TpeTnii cnocod —
HIEKTPOTEPMHUYECKOe BOCCTAHOBJIeHAe QocdaTon yriaepojioMm
E HPUCYTCTBIH AMOKCHZAA KPEMHHA ¢ U3BNe4YeHHEM SJIeMeHT-
Boro ¢gocdopa u ero nocaenymwulell nepepaboTkoll B docdop-
BYI0O KHCJAOTY H g€ CoNU. OTHM cnocoboM nepepabarsiBaeTcd
MeHee KAYecTBeHHOe ChIPhe, YeM npu ofpadorre KHcNoTaAMH,
HO yA0OpeHNA mOJYYaloT ¢ MEHBIIMM HOJUYEecTBOM IIpHMe-
ceit. YerpepTolil cocol — Tepmudeckas odpaborka docga-
Tor. Hanpumep, meloYHoe PAa3NOiKeHHe NPH ONAABIeHHH U
CHOeKAHHU C COJMIAMH IIEJOYHBIX ¥ INEJ0YHO3eMeIbHBIX MeTa-
JIOB, TUAPOTEPMUYECKas MepepaloTkKa B NPHCYTCTBHH IApa.
BeneaeTsre gedMIUTA COAH W HHUZKOPO KavecTBA YAODpeHHH
3TOT cMocob LWINPOKO He MCIIONALIyeTCd.

6.7. ACCOPTUMEHT U NPUMEHEHME
POCPOPHDIX YOOBPEHNUH

Qochopeogepxmamue yaobpeHUs Tpou3BoguT I'oMensermil
xuMEYecKu# 3aBox. HHTencnBHOe npuMeHeHHe QochODHEIX
yaobpenuit 8 Benapyen Hauanock co BTopod nonosuHel 60-x
rogos, Tax, 8 1966—-1970 rr. Ha 1 ra DTAXOTHHIX 3eMenL GHIIO
BHeceno 30 xkr P,O,. B nanwmeiimiem, BnaoTs A0 1990 r. ne-
noJb3oBaHMe PocdopHEX yA0GpeHUH NOCTOSHHO BOZPACTAJNO.
B 1990 r. cHO 6BIN0 MAKCHMANBEHLIM H cocTaruno 69 wr/ra
A.8. ITo obimemy rorsa:ky B 19861990 rr. Ha cenbcrOXx03RH-
CTBeHHEIE Yrofed pecnybauen Obino BHeceHo 436,6 Tere. T
A.8. Gocdopusx yiobpesunii, TpuieM Hanbolee BRICOKOTC YPOB-
HA npuMeHeHWe uX Focturao B 1990 r. -~ 469,4 Twc. T A.B.

Iocneporasuinil nocne 1991 r. cnajg B PKOHOMMKE pec-
nyGIHKH IpHEBEa K ToMy, 310 torpebienue docdopa B cenbe-
KOM X03AHCTBe Pesro yMeHbInHIoch # B 1995 m 1996 rr.
cocTaBUae TOAEKO 12-15 kr/ra nmamrem m 1-2 ®r Ha rekTap
TLIOMIAZY CeHOKOCOB M nacTéum. B 1997 r, Ha 1 ra naimseu B
Benapycu 6pin0 BHeceno 23 kr, a B 1998 r. 26 kr PO,.

Jlaa Toro, IYToOR MOAMED:KATh HOCTHIHYTHIH YPOBEHE CO-
JepRaHUA TOABHEHOrMC Gocdopa B NOUBAX Ha NAITHE 1 YMEHE-
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[IUThE KOAHYecTBO mouB ciaaboobecneveHHEX dochopom He-
o6xoaumo # 2000-2005 rr. BHOCHTE He Menee 35—40 xr PO,
Ha 1 ra namau. [lorpefHocTs ceabckoro xosaicrsa Benapyen
e dochopumx ynobpenuax ma 2000-2005 rr. cocrapaaer
290 teic. T A.8. B nanpHefmemM, IpH YCJAOBHM NpUMeHEHUSH
YEAZaHHEIX 06beM0B BHeceHUA GocdopHEIX yaobpenuil, noz-
MOMHO TIOBBILIEHME COIOEPKAEHMA NoBHxHEONO (hocdopa B Ho-
YBAX M CHIYKEHHE B CBAZM ¢ 3TUM norpebuoctr B docdope no
220 TeiC, T A.B.

OcHoBrBIMH (popmamu docdopcomepraminx yaobpeHuil B
HACTOAILEe BPeMA ABIAeTCH aMModoc ¥ IpocTol aMMOHMAH-
poBaHHHI cynepdochar, KOTopEle OYAYT CCHOBHRIMY M Ha G-
sammryo oepeaekTHBY. B 20056 1. miasupyeTcs NPHMEHATH
290 Tric. T A.B. dochopELIX yaoOpernii, B TOM YHCIe aMmodo-

‘ca 209 Twic. T, AMMOHH3HpOBaHHOTO cynepdocdara 40 TrIC. T,

KOMILTEKCHOrO yAoGperus mapku 5% asora, 16% P,0, u 35%
K,0 — 20 Tric. T ¥ KOMINEKCHBIX YAOOPeHHE MapOK 16:11:19
Nwmem 22 TwIC. T.

VupreiBan gedunur dochopHelx yaobpeHuit n uTobel He
CHHBUTEL TIPOMSBOLCTBO CENBCKOXO3AMCTBEHHON MPOAYKIIMH,
HeoGXoAMMO TPAMOTHO TPHMEHATE MAHEPAEHEe YA0ODEeHHA,
HCXOAA M3 ODBCIeUEeHHOCTH OOXBIJKHEIM (PocopoM KasKAO-

ro I1oJaH.

6.7.1. BOROPACTBOPUMBIE $OCPOPHLIE YAOEPEHHUA

Cymepdocdar npocroii Ca(H,P0,), - H,0 + 2CaS80, x 2H,0
cogepxut 19-20% ycsodemoro toctopa B pacqere Ha PO,
Tlpuuem na yesoaeMuli dochop npuxogurca 88-98% obuge-
0 ero cogep:xanuda. [lomxyuaror u@ooeos cynepdocdar obpa-
6oTroit anarura HaN Gochopura ceproi Kucnoroit. Konnve-
CTBO KHCHOTHI PACCYHTHIBAIOT TAaKHM o0pasoM, 41obhl Bech
HepacTBODHMEIN B BOJE TPeXKANLIUeBLIH docdhaT IpespaTHI-
CA B BOAOPACTBOPHMEIA drocdar KaNbLIIHA:

2CaF(PO,),+7H,80,+3H,0=3Ca(H,PO,),xH,0+7CaS0,+2HF.
Ca,(PO,),+2H,80,+H,0=Ca(H,PO0,),xH,0+2CaS0,.

Bonagiias uacts pocopa B mpoctom cynepdocdaTte co-
AePIEATCA B Brjle Morodocpama rarvyus Ca(H,PO)),. Kpome
TOro, HeboapImoe KoJauuectBo dochopa B HeM IPHCYTCTBYET B
thopme CaHPO, -2H,0, a raxxe mpukarvyuizocgama, gocda-
mos scenesa u anomunus. LovMmmo thocdopa ymobpenue co-
gepxuT okoyno 50% cyrsdama raavyus (runca) u o 5,5%
cgofodHoil (pochoproil KuCAOMDbL.
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Jnsa ynydimeHHsa (M3W9eCKHX CBOHCTB cymepdocdara u
YMeHBINIEHHA BIAUMOJEHCTBUS ¢ ITOYBON ero IpaHyJIMDYIOT.
IIpy rpanyaALMA B CYLIKE COREPMEAHUE BOALI YMEHBIIALTCH
Zo 1-4%, a ceobognas kucaotrHoers xo 1-1,5%. Cynepdoc-
¢haT BEINYCKaeTCA B BHMAE CEETNO-Cepoil MIM Cepod MACCHI C
HeOJAMHAKOBBIMY TI0 PasMepy rpayiaamu (1-4 M) 1 Henpun-
ATHLIM 3anaxoM. I'panynruporanHBId cynepdochar obaagaer
XOPDOIIHMH (PH3NZECKHMH CBOMCTHBAMM: HE CASKHBACTCR U
XOPOINO PACCEHBASTCH,

IIpocreit cynephochar MOXKHO IPHMEHATE 1OH 8CE Kyt
mypbi 1 Ha 8cex nousax. OgHOBpEMeHHO OH 0DECHEYHEBAET
pactedaund cepoii. Heenepopauua BenHWH zemnegeana 1 Kop-
MOB NOKA3AMH, UTO B MHTERCHEHOM 3eMJefleTUH IpocToi cy-
nepduocdar apPerTHBHEE 0] KYILTYPHI CEMEHCTEA KAIYCT-
HBIX (Kamycra, OPH0OKBA, TYPHENC), KJIEBED, 03UMYI0 POXKD, SH-
MeHb, KapTodesb, 0co0eHHO IIPY BHECEHHHM B PAIKH
oaHoBpeMento ¢ ceroM, Herplcokana KoRUeHTparus ocdopa
B YAOOpeHUHM MO3BONSET EHOCHTh €r0 PABHOMEPHO B MHHU-
MansHBIX gozax — 10-15 kr/ra P,0,. I'panynruposauusiil cy-
nepdocthar MOKeT BHIIYCKATLCA ¢ dofaskamu fopa, Torga o
HMeeT ronyboit mger.

Asoiinoi cyneppocdar Ca(H,PO,), - H,O nmpoussogar »
IPAHYINPOBAHHOM BHEE, COACRIKAHNE YCBOAESMON Huuom — 43—
49% , crobogHAA KHCIOTHOCTL — He seimre 2,5%. Ilo kiaccu-
buxanmuy MexxayHapogHOH accollMalliM IIPOMSBOACTBA CYIIep-
dochara U cnoxEEx yaodpenui (MCMA), asoitHbiM cymep-
docdarom cunraerca ymobpenue, comepskamee 25% PO,

TpoitHbIM — 43—-48% P,0,. IlosToMy B crpamax 3amajiHo#

EBpennr gBoiiHOHA cynepdocdar HAILIBAIT TPOHHBIM.

Dochop B nBolHOM cynepdocdare HAXOAWTCA B OCHOB-
HOM B BHJE BOJODACTBODHUMOrO MoKoOkaLbyuiIGocama v He-
GonpIoTo KOMHYecTBa c80600H0I hocdoproit Kucromuvt. Bhl-
nyckaeTed Taxdke ABDHEOH cynepdocdar ¢ dofasicamu mick-
POIACHMEHINOG.

TexHOMOTHA NPOUIBOACTEA ABCHHOTO cynepdocdara pac-
nagaetcad Ha gBe crazun. Bradame monyuazor dochopHyO
KHenmory. Hnst sroro anatut (mnu docehoput) obpabarniraioT
GOABIIUM KONWYECTEOM CEPHOH KHCAOTHL:

[Ca(PO,),] - CaF, + 10H,S0, = 6H,PO, + 10CaS0, + 2HF.

3arem sTo# (ocdopHOl KHCAOTOR 06paBATLIBAIOT HOBYIO
Oopituo dochaTHOTO CHIPEA K IOAYYAIOT ABOIiHOH cynmepdoc-

dar:
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2CaF(PO,). + 14H,PO, + 10H,0 =
= 10Ca(f,PO,), ' H,0 + 2HF,

B oruuue ot npocroro eynepdochara ABOHHON cofeDRAT
MEHbIIE NPUMecel M COBCeM Ke codepxcum cepvi. BuemHe on
BECEMA CXO C IPOCTHIM TPAHYJIMPOBAHHEIM cymepdochaTom,
HO TPaHy.Ikl GOJlee KPYIIHEIE, BLIPABHEHHbIE 110 pasMepy U TeM-
Hee (Ceporo MM TEMHO-CEPOro 1BeTa).

XuMmugeckule u GUsHUECKIe CROHCTBA ABOIHOTD cynepdoc-
tdara, npuMenenne 1 2PHEKTHUBHOCTL €ro TAKUE e, K&K H
npocroro cynephochara. Toasko npw yzobpeHun KYJABLTYD,
OO ATEbHO PeATHPYIOUIHUX HA cepy (KanycTHERIR, KIeBep u
Rp.}, addexTrrHee NpocToii cynepdocdar. Apoiinoit cynepdoc-
bar ucnonnayeTcA Ha scex nouedx nod éce cexbCKOXO3ali-
CTBEHHBIE KyAbMmYypsi. 2TO IEHHOE TPAHCHOPTAGEALHOS, YKOHO-
MHT€CKH BRINOAHOE yHoGpenue. B nocnennee spema 8 Benapy-
CH HaNa¥XKeHO NPOMIBOACTEO AMMOHM3HUPOBAHHOLO
cynepdocarta ¢ cogepxanvem g0 8% N u 33% P,O..

m...-.n._._.—._._._ubu._._ouSb—.__so_.:._o_ubo._.wo_usg_u_m
$OCDOPHbIE YQOEPEHNSA _

Mperunurar CaHPO, - 2H,0 cozepsnt He menee 38%
PO, u me Gonee 8% mnaru. Iloay4awT KHCIOTHOM obpabor-
Ko#t octaTos npH ocanc ey dochopHOil KHCAOTHI U3BECT-
KOBBIM MOJOKOM, 4 TAKIKe KaK OPOAYKT OTX0A4 IPH MKEeEaTH-
HOBOM Npou3BozcTBe. Benwmil uwam cBeran#i chimyanii nmopo-
oK fe3 3anaxa, NepeBOSHTCA B UeThIPeXCAONHEIX OyMaKHBIX
memkax, Buinyex ero orpannyen. CofepsraT IUTPATHODACTRO-
PuMEI docdop n B Boxe He pacTBopsercs. IIpumensor ape-
LQUOUTAT MOALKO J48 OCHOBHO20 BHECEHUA, B 9TOM CAYy4ae OH
He YCTYNIaeT NBOUHOMY cynepdocdaTy, a Ha KHCALIX TOYBAX
Raxxe ero nperocxoiur. B Benapyen ato yzobpenne mpaxrTi-
YeCKH HE IPUMEHARTCH.

Tepmodocharsr cocrasnawor ocobyio rpynoy dhocdopeo-
ACPXKAIUX TPOAYKTOB, IOAYYSeMbIX COeKAHWEeM W CIIaBIe-
HHEeM NpPH BbICOKOH Temneparype (1200-1400 'C) npupogueix
(hocdaTos ¢ cogoit, cynpdaroM HaTPUA, KUSEPUTOM, GapaAHLIM
YraeM, a TaKiKe CITABTeHNeM C MAarHIHCOARPMAIITAM CEIPbEM.
Tepmodochare: cogepsrat docdop B dropme Na,0 - 3Ca0- P,0+
+ 5i0,. K rpymne tepMuueckux dochaTos oTHOCHT makice
waaicu (TOMaCHITaK, MAPTeHOBCKU MNaK), 06 eciHmoperbtii
ocgham u dp. Bonsiioe pacnpocTpaHeHue repModocdarer mo-
JAYYKHRN Ha 3anage.
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Pacrymas norpebHocTs B (ocpopHEIX yAOOPEHUAX NpH
CpABHHTELHO OTPaHMUeHHEIX PECYPCAX CHIPBA H HEOXHOPOJ-
HOCTH TOCHe HEro, HeoOXoIUMOCTh YASMeBJIeHHA POH3BoLK -
cTBa PochopHBIX YACOPEeHHH AeXaloT AKTYAJbHBIMH Beckuc-
JIOTHBLI® CIOCOGHI IPOM3BOACTEA ¥ NPUMEHEHHA HEPacTBOPH-
Mux B Boge thoctaros, [loaTomy TepMohocharsl ABIAOTCA
mepcreKTHBHKM yAobpenueM. KpoMme Toro, oHM ofmanamwTr 1
LPYTHME JOCTOMECTBAME: MOTYT HCHONB3OBATLCA 100 Ce KYAb
mypebL U HA BCeX NOYBAX, AX MOMKHO [IPOUSBOAUTE M3 IPUDOA-
EIX docdaros, HeHPHTOLHBIX HJIR HEMOCPeACTESHHOI0 NpH-
MeHeHUA B Buae (ochopuTHOR MYKH, & TAKMXKE TPYIHO II0A1A-
IOLUXCA XUMHYecKoit ofpaldoTke 1A NogyIeHNA BOJOPAcTBO-
puMbIX (PoCHOPHBIX YIOOpEHUH.

B Tepmanuu TepmodochaTst IOIYIAI0T CHeKAHNEM NpPH-
pornasIx bocdaros ¢ coxoit win cynsdaroM HaTpHi. ¥ mobpe-
H¥e, BEIIIyCKaeMoe Gupmoit “Penanusx” moj Ha3BaHUEM peHa-
uuit docdar, cogepxur 25-30% P,O,. Ero npumensAloT & OT-
JeALHO, U B COCTABE cMeMAHHMX ¢opy. B Iloabine NPOR3BOAAT
repmodrocdar nof HasRaHUEM CyNepToMacHH, cofepKaInui 27—
29% P,0,. Ero nosy9aior clleKanueM (1500 "C) docopuTos ¢
20% cozel ¥ fAobaBKoit JoMenEOTO Iaka. Bo dpaHinu BEI-
IIyCKAeTCH nnaeneHbIH docdar nof HagpraHueM GocOaNk, mMo-
AydaeMEll NPOKATHBAHWEM IIPY OTHOCHTENBHO HEBBICOKHX
remueparypax (550—600 'C) usMe nUeHHOTO NPHPOHOTO aJI10-
mokanenmitdochara, ummoprupyemoro us Cuuerana, ¥ nobpe-
Hye cogepxut 27-29% Hu»Om. M TPUMEHSETCA OTAENBHO WX B
cocTaBe cCMemAaHHbIX yacbpennit. Heerenosanns KadeAphI ar-
poxumun BCXA mokasafiy, UTO Ha [OCEBAX AYMEHA Ha AepHO-
BO-HOASCANCTOH JerKOCYTAHAEUCTON Nouse 3hPeKTHBHOCTh
docnans 6plIa Ha ypoBHe 73, A HA MOCEBAX OBMMOA PIKH —
70% ot adderTa, KOTOPHIH AaBaN ABOMHRONH cynepdocdar.

Pocamurrak MAPMERKOBCKULL COAEDIKHT 8-12% PO, B
dopme Ca P,0, - CaSi0,. IloGouHEIH HPOAYKT repepaboTEH B
MapTenax DOTaTHX (ochopoMm dyryHos. ToHKMH, TRIKENEIH,
IR TTOPOLIOK YePHOTO IBeTa. IIpUMeHAeMbI B KaJe-
crBe yaobpenns docharmnar maprn [11@-10 gomxeH coxep-
warh He Menee 10% ycsogemoro docdopa, a mapxu IIE-7 —
7% P,O,, raru — 1%. Ha docdaTniiak MPpHXOAUTCH OKOMO
1% oT Bcex GocdAaTOB ¥ MCHONL3YETCA OH B OCHOBHOM B paii-
OHAX, IPHMJACTAWNUX K METANNYPTHYUECKHM 38BOAAM,

DocdarilllaK MOXHO HCIONB30BATE HA BCeX MUNRAX Nois
1 MORLKO JA2 0CH08H020 8receHus, OxHaro, Tak Kax oH obia-
AAaeT IMeJOYHBIMH cBoficTBaMu, ero adgipeKTHBHOCTE BHIIIE HA
KUCABIX mounax. Bo nabexxanne moreps a3oTa {ammuara) doc-
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(pATHIIAK HeJik3A CMeIIHBATE ¢ AMMOHHUAHRIMY YIOODeHMaAMM,
B ompbiTax kadegpe arpoxumuun BCXA mpu BHeceHMH mofn
03MMYI0 DOKE HA AEPHOBO-NO/SOMHCTEIX JETKOCYTIHHACTLIX
nousax AeiicTeue gocdarnuraka pasaagock 70% or shpexra
ABOHHOrO cynepdocdara, a4 00 SUYMEeHb — ToAbKo 40% .

Tomacunax 4Ca0 - P,O, + 4Ca0 - P,0, - CaSiO, no croii-
CTRAM AHATOTHYEH MAPTEHOBCKOMY (ochaTuirary, 3To Tak-
e MoGoIRLH NpoAYET HepepaloTKu GoraTerx doctopom uy-
I'YHOB HA CTANB M KeJNe30 M0 meJouHoMy cnocoby Tomaca.
Tomacmnak cogepxur 14% pacTBOpEMOTO B IMMOHHON KHC-
nore ocopa B mepecuere Ha P,0,. B mupoBoM mpomsBoj-
cTBe GochOPHEX YAODpeHNH TOMACILIAK 3AHMMAET BHATHTEh-
Hoe mecTo. B erpanax CHI' ucnonsayerca mano. Ilpumenser-
Ci TAK e, KAK MapTeHoBCKUH dochaTinaax.

Qfecghmopennutic hocpam comepxur 36% P,0,. 3ro npo-
AYKT THAPOTEPMHYecK 0l 00paboTKH cMecu anaTnTa (M doe-
¢opuTa) ¢ HeGOABIINM KOAMUECTBOM KpeMHeseMa (2-3% Si0,)
opu Temneparype 1450-1550 "C. Ilpu astom wmmw%Emmenw
HPHUCTAJJIHYECKAS pemeTKa GTopanatuTa H yEakaercs GTop
B ragoofpasHOH dopme, a dochop NePexXogUT B PACTEOPHMYD
(rumonHOpPacTBOpHMYI0) dopmy. Obechropernniii docdar —
IOPOIIOK CepoTo LBeTa, HePHIrPOCKOIIHMYeH, He e uBaeTCH,
NErKo pacceHpaercs, Kro MOXHO NPHMEHATL KAk OCHOBHOE
yoofperie HA BCex NOYEAX, HO TAK e, KAK TOMACIIAK, HeNbad
CMEINHBATE ¢ AMMOHMHHBIMU yA0Operuamu. ObecdroperHbIil
dochaT TpEMeHsTeTe 1 KaK KOPMOBOI docdaT Jad MogKopM-
KM JKHWBOTHEIX.

6.7.3. TPYOHOPACTBOPUMBIE $OCOOPHbIE YAOEPEHUA

®ochopuTHan Myka -~ caMoe gemesoe (pocdoproe yEoG-
peHHe. 3TO H3IMeIbYeHHKIe NPUPOLHEIE GochOPUTEI, OUHIIEH
HBIE OT nycroll nopeasl. Pocdop comeRUTEa B RUAE COSHH-
HeHnd ¢propamatura 3Ca(PO,), - 7CaF,, ruzporcuiramaTuTa
3Ca,(PO,), - Ca(OH),, kapboraTamaTuTa 3Ca,(PO,), - CaCO,, T.e.
HaXomHTCH B (QopMe TpexaamerjeHHOro tochara KanbmHA
Ca,(PO,),. PocdopuTHan MyKa IEPBOTO COPTA cogepruT 29% ,
Bropore ~ 23 u Tperrero — 20% docdopa B epecuere Ha
P,O,. OnuH B3 OCHOBHEIX IOKAa3aTeNell KauecTEa yA0GpeHIT —
ToHUHA NoMosta, OeTaToK Ha cute ¢ orBepernaMu 0,18 MM He
Hoxen npessimats 10% macerr docdhoprraod Myru. doc-
topUTHAS MYKA — TOHKHI, TAMENBIA NOPOLIOK TeMHO-CEPOro
(semaucToro) usera, HegocTaTkoM ee ABASETCSA TO, 4TO OHE
CHALHO OBUIUT IPH TPAHCIOPTUDOEKE H BHECEHUU B IMOYRY,
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BoabmuHBcTEO Gocd)OpHTOR B Boje MOYTH He PACTROPSIOT-
¢d, HO B CNabRIX KHCAOTAX HEKOTOPEIE (POCHOPUTEL CTAHOBAT-
¢ pacTBopumMbIME. Ilon BARSHHeM TOYBEHHON KUCIOTHOCTLE
dochopuTHaE MYKA HEPEXOANT B AOCTYIHOE AJIA PACTEHWH
cocrosinue. Be HCNONBIYIOT M OTAENBHO, M KaX A06ABKY K pas-
JUYHBIM KoMIocTam. B NepsoM cayuae oHa IpUMeHAercs
TOJBHO B KAYECTBE OCHOBHOTO yAoGpeHudA. DddexTuBHA Nog
JIIONHH, POPOX, IPEYHXY, 03UMYIO DOKE U oBec. B ¢BABH ¢ uH-
TEHCHMBHEIM M3BECTKOBanHeM (ocdopurHaa Myra B Benapyces
B MMocHeAHHE FOALI He 3aBo3UNach. B Poccun oxa cocrabsiser
12,56% ofmero xonnyecTBa GochopHBIX yAOGPEHMIL.

B ornocurensno Goapnrux KoauuecTsax dochopurHAs
Myxa npuMeHnserca B Bpaswiwu. B CHIA docdopuTayIo MYKY
MCIOJB3YIOT I'iaBHEIM 0OPA30M B KAauecTBe A00aBKNM K CMe-
IAHHEIM yAoOpeHusM. SIMOHMA ¥ HEKOTOpHIe 3amagHOEBpO-
neiickue CTPAHBI, He PACHoaraioizue ochaTHRIM CHIPHEM,
BRIYCKAKT (hocopUTHYI0O MYKY U3 HMIOOPTHAPYEMEIX Gocdo-
puroB. B Benapycn Toxe Ipe:xIeRpeMeHHO OTKAZLIBAThCH OT
9TOrQ AemieBoro (octoprore yAoOpeHUsA, UPHTOLHOIC AASA
HCTIOJAB30BAHUA HA KMCIEIX TIOUBAX IOJ KYJBTYDHL, CIIOCOD-
HBbIe YCBAMBATE TPYHHOPACTEOPHMBIe docdaTol.

Busuanur Fe (PO,), - 8H,0 — 6omoTHas pyaa, docdopHo-
KHCAAN SAKUCHAS CONb Kenesa. B umcroM BHfe cofep:xuT
oxono 28% PO, ¢ npumecsio Topda (Topdo-BHBHAHUT) — OT
12 g0 26% . Ilo BAMAHUIO HA YPOKAH CENBCKOXO3ANCTBOHHEIX
KyAeTYp Opubnmxaerca ¥ dochopuTHOk MyKe. BUBHAHWT
BAJETAET To4 TOP(HOM CHOAMH PAa3NHMYHOH MOILJHOCTH WIH
HeDOJIBIIMMY IHe3flaMM B BHAe Desecoil macchl. Ha BOZAVXE
6ricTpo cHHeeT. ITocse JoObIYK, ARUTENEHOTO IPpCBETPHBAHNAA
(1A Nepepofa 3aKMCHBLIX COIMHERMIT B OKWCHBIE) R TTOACH-
X8HHA MACCA XOPOLIO PEIXJIHUTCA U YAOBACTBODHTEILHO pacce-
usaerca. TopdoBuBuanaT Xopoiui HeTouHRK docdopa AN
CeNBCKOXO03AMCTBeHHEIX KYALTYP HA BCeX THIIAX IIOYB, MO0MIH-

.BOCTH OT MecT Aobblun. Erc mMomHO BHOCHMTE B fosax 90—
120 xr g.8. Ha 1 ra.

6.7.4. HOBBIE U TIEPCNEKTUBHBIE $OPMbI
DOCHOPHLIX YOOEPEHWA

Cymepdoc Bricuiero copra cogep:xut 41% , neprorc — 38%
P,O,. I'panynuposannoe chifiyuee yaobpenue ¢ rpapyIaMu
pasmepoM 2—3 mm. Ilpuroguo ana cMeNIMBAHMA C PAZIMMHBL-
MM yaoGpenuamu. Cynepdockt — aro (ocdopuTEl, UaCTHYUHO
pasioyKeHHBIe IKCTPAKIHMORHON (docdopHoit xkucaoroi. Ha
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NPOU3BOACTEO cyllepdoca pacxopyercd Ha 25-30% Mewbure
KCTPAKUNOHHON (BocOPHOH KUCAOTHI 10 CPABHEHHIO ¢ ABOMN-
HEIM cymepdocharom. o gamamm HUM ypobpernlt u um-
CeKTOQYHTUTIHAOR, eCJM Ha MOTYUeHre cymepdhoca PACKOayeT-
1 70% docdoproil KucHoTET OT HeoBXoANMOR ia Toayue-
Hu# JBOitHOTO cynephocdara, sbhdexTuraocTs cymepdoca
HAXOAWTCA IPUMEPHO HA OTHOM YDOBHe ¢ ZBOWHEIM cymep-
docdarom.

Pochop cynepdoca va 50-65% npeacrasier BogopacTBO-
pAMBIME GopMaMn (ogHOZaMel e HEe (hochaTh! KATRIINA, MAr-
HUA M APYTHX KaTHOHOB) U oxomo 40% cocTapnarnTr an- u
rpRRANBIHAGoChaTE.

Cynepdoc ucnonbsyerca Tak e, KaK U ABoitHoil cymep-
docdar, u o AefcTENI0 HA GOABIIMHCTRO KYJALTY] OHHI TAKXKe
ananoruussr, O¢HOBHOE BHeceHue cynepdoca addeKTHRHO NoA
AYMEHB, JIEH, KapTode/b, 0Bec, rPeduxy.

IInanupyerca NDOU3BOACTEO ¥ IPUMEHEHTE BTOTO ynobpe-
HuA B Bengapyeu, :

Honudocharsr Kansmua — NEePCIeKTHBHBE yAOOpeHus,
copepxamue 40-60% P,0.. B sapucumoctn or Temmeparyp,
IPH KOTOPBIX NOXYYalT nodudocdars KaablINd, OHH HOApas-
HAe/lAI0TCA Ha ILIABNeHEIE H HUGKOTEeMIIePATYPHELE,

B mocnenHee speMs GoJbiice BHAMAHHME YASAHETCA KUC-
JGTHO-TePMUUeCKOMY cniocoby noaydeHus monngocdaTos npu
TeMieparype 1100—1200 °C nocne BzanMogeiicTsug ero ¢ doc-
(opuoil kuenoroi. ¥aobpenne cogep:kuT 556—58% HATPATHO-
pacrsopumoit P,O,. lobapienne K TIPOAYKTY HA CTAZMM Ipa-
HYJIAIHA BOAOPACTEODHMBIX opTogiocaros ofecreyuBaeT He-
oBxoauMoe cojepxaHMe BOROPACTBOPHMOro dochopa B
vaohpernun,

KongeHcupoBanHble hochaThl, BXOAANINE B COCTAB MMOMH-
tdocdaTa kankrUNA B IOYBE THAPOAUIYIOTCA A0 aoprodocharor
M TAaKHM ODPAR3OM CTEHOBATCH JIOCTYIIHLIMH AJIA DACTEHUH.
NMonugochar kaneuus Goxee shdekTUBeH HA NabOPATOPHBIX
TOYBAX, MIE OH IO AEHCTRHIO NPEBOCXOAHT cynepdochar. Ilo
OaHHBIM Kadeaps arpoxuMun BCXA, geiicrawe mommdocda-
Ta KANLIUA NOL AYMEHb Ha JePHOBO-IIOA30MUCTEIX JETKOCyT-
JHHUCTEIX oYBax cocrasuno 70% or geoiinoro cymepdocha-
Ta. [Honndocdar kaxsus IIaHAPYeTCH DpPOM3BOIAATEL B Ka-
saxcrane Ha Gase dochopuror Kaparay,

Kpacusiit pocop copepxur 229% docdopa B mepecuere
Ha P,0.. JTo nepcrneKTHBHOE, CAMOe KOHIEHTPHPOBARHOE (oC-
topconep:kamee yaobpenue., Ero MoxHO BHOCHTE B 3aIac HA
HECKONBKO JeT, 3a Ce30H PACTEHHMA McnoasayiT 15—-17% sHe-
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CEeHHOTO B IIOUBY KpacHoro docthopa. CyMMADPHLLA Ko3gdHm-
eHT UCIOJB30BaHKA (pochopa ua aroro yaobperna — T5—85%.,
IHoMuUMO NpPEMOrc NPHMEHEHHSI ¢ A0GABKAMU CEePHOKMCJION
meau CuSO, - 5H,O (B xadecTBe KaTanmsaropa) U3 pacuera
1% memm or maccsl docdopa uar Hes Hero KpacasH Gocdop
MOKeT OBITh HMCIIOJLIOBAH A/ TIOBBINIEHHWSA KOHUEHTPAILHH
dochopa B ApyrEx dochoprsix yxobpernax. B macrmocoru,
mofanka 20% KpacHoro dochopa K 1npoctoMy cynepdocpary
ua dochopures Kaparay npespamaer cynepdocdarT 8 BRICO-
KOKOHIEHTPHPOBAHHOE Yao0peHue, cogepxaitiee 48—50% PO,
XOpoLIO AeitCTRYIONEe KAK B IEPBEIH, TAK H CXeAyIOU[He TPH-
YeTHIpe I'oHla IICCAe BHECEHHA.

6.8. BSAUMOAENCTBUE ®OCDOPHbLIX
'~ YOOBPEHWH C NOMBOM

Horaomenne docdator yaobpenuil peryiupyercsa AByMA
napajfenrsHo WAVIMAME TponeccaMy — cOpOIMH U XMMHUEC-
KOTo ocakeHnda. COOTHOIUIEHHE MeRAY HHMHN SAaBHCHT OT pe-
AKLUH IIOUBAHHOTO PACTBOPA, COAEKAHMNA I'yMyca, CTElleHH
AVCHEPTHPOBAHHOCTH U PeaKIHOHHOH crnocoOHOCTH ITOYBEH-
HBIX I'MIUHHUCTHIX MHAHEPaNoB, 03 yHoOpeHuil M BDEeMEHH HX
B3aMMOAEHCTBHA C IOYBAMH.

Agcopbuua tocdaTor Ha DOBEPXHOCTH IOYBEHHBIX YAC-
THI, MOMKeT [IPONCXOXNTE Draroxaps ob6MeHY dochaT-HOHOE €
OH-, Cl", SO.", HoHaMu IyMyCOBHIX M KPeMHHEBRIX KHCKOT,
C. H. Hranos ycTaHOBHJ, 4T0 pocaT-noHbl B ZePHOBO-TIOAI0-
JUCTHIX B TOPHAHO-GOTOTHHX IOYBAX IPeUMYIlecTBeHHO CRA-
3aHEI IOBEPXHOCTHO-aAcopbuMonHO. XapakTepHoil veproit aj-
copbuuKr ABJAAeTCA NOBefeHue ajcopbupoBaHHBIX ¢ocdart-
MOHOB KAK INOTEHUHAMONPELENAWIIAX ¢ oOpa3loBAHUHEM
BHYTpeHHell yacTH KBOHHOTO saexTpuueckoro ciaod, Ilo mue-
EH10 HeMellxoro yuenore B. Martuens, agcopbuus docdar-nomon
OPOUCXOANT HA BAMIKUX K MOBEPXHOCTH I'MAPOKCHIBLHBIX IPYI-
nax (OH ) oKcHZOB aJIOMHEUS ¥ Xejesa, a Taxxe Ha Hoko-
BLIX ITOBEPXHOCTAX YACTHI TIMHUCTEIX MIHEDAJIOB: :

(Al, Fe) - OH + H,PO, = (Al, Fe) - O - PO,H, + OH.

TaxuM oGpazoM, oOMeHHOe TOraoiesue dochar-nHOHOB B
HoYBe He MOMJNEKHUT COMHEHKN. JT0 uMeeT DOJbINOe 3HAYE-
HEE AJd MUTAHUA PACTEHHH, TAK KaK Grarcgapa HOHHOMY 06-
MeRy ajfcopbupoBaHHEIe (PocdaT-HoHEl MOTYT NEPEXOAUTE B
nouseHHEIN pacrsop. [HornomerHue docdar-noHoB paCTEHNH-
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MY BOIMOJKHC IOTOMY, UTO OHHM IIOCTOAHHO BBASNAIOT Yepes
KOPHEH OPH ABLIXaHUH YIJeKHCALIA ra3, KOTOPHEIA ofpasyer
YTOJMBHYI0 KHCJIOTY, Pacnajalomyioca Ha moust H' 1 HCO:D.
Mocnepuuit 1 ofMeHuBaeTCA ¢ Koanmoupmamu Ha H,PO, .

Kak nokasann ncenegopauns P. E. Enewesa it > .ﬁ Hna-
HOBA, CTeTeHb copinun docdaToB NOYBAMH ONPeAeIseTCH KO-
JuyecTsoM gocdopsa, HAXOAAIIUMCS B TBEPAOIH YaCTH IOUBEL
O61em copbrpoBaHHOro Gochopa UAMEHALTCA TIPOIOPIHOHATL-

" Ho jaoze P,O,. Ilpu omuHakoBeIx goszax $hoctopHEIX yaobpe-

HUH CTelleHb copOuuH (hoChaTOB CHUMAETCA C MOBBITEHHEM
cogep:kanun (ocdaror B moure,

o ganuwmv k. Punen, npn He6oNbIITIX KOHIEHT DALMY,
tocopa B pacTBope Npeofinafaer xemocopbuus jochar-noHoB
¥ IPOTOHHPOBAHHOH NOBepxuOCTH {uMewomHiefl monsl H* mnu
OH'). XeMocop6unsa IIPOMCXOAUT ONArofaps XWMHHIECKOMY
B3aHMOJEeHCTBHIO TIOIJICIIAEMOT0 BeIeCTBA H NIOTIOTHTENS 1
NPUBOAUT K o0pasoBaHMI0 JBOHOrO SJMEKTPUYIECKOTC CJIOA.
AroT nmpouece XapakTepusyercA HeGOIBIINM KOAMIECTBOM
COPOUMOHHBIX MecT ¥ GoNboi sHepruel ceazeif.

ITpu Gonee BBICOKMX PABHOBECHBIX KOHIEHTDAIMAX (hoc-
thopa B pacTBOpe npeofraARI0T TPOLECCH] GUBHYECKO acop-
O61um docdaTos, IpoUCXOAsIIHE B NOTeHHHANONPeAeA10IeM
B KOMIIEHCUDYIOINUX CHOAX JBOWHOTO 3JEKTPDHYIECKOTO CJIOM,
A KOTOPBLIX XapaKTepHO 00ABIIce KOAWIECTEO CORBIMOHABIX
MecT, HO C MeHee IPOUHEIM 3aKpernsieHdeM dochaTroro mona
MOUBOH,

HccrepoBativa no xuMun dochopa MOKA3aNM, UTO TpH
BHeCEHMH B MouBy MoHOKaneumiigochara Ca(H,PO,), Boga 8
BHZe [1apA IePeMeNlaeTCA U3 OKPY KAa0Iel [I0YBLl K yaobpe-
unio. Ilo mepe pacTBopenns nocnefuero o6pasyeTcs pacTeop,
HACBIEHHEH MOHOKATBUMHIIGochATOM ¥ IUTHAPATOM AUKATE-
nuiidpocdara. ITOT KOBOEHTPUPOBAHHLIA PACTBOD, COJepixa-
wuit MHoTO (ocdopa B KANBIMA, 3aTEM IEePeABHTACTCH IO
NOYBEHHEM KaIUIAHPAM OT 9acTu1| yEoGpeHns, pearupyd oo
OyTH ¢ COCeMHMMH JACTHIIAMHK IIOYBBLI M 0OPA3YA CBEXKeocalk-
hennsie GoedaTr. B sTor pacTBop M3 MOYBeHHEIX YaCTHI ne-
PEX0OAUT JOBOJBLHO MHOTO HOHOB ANIOMMHANA, JKeJIe3a, MapTaH-
oa u xaxsuudA. Ilocrennne MOIyT BCTYIIATE B PEAKIHIO € pa-
CTBODEHHBIM drocopoM M 0GPASOBEIBATL KPHCTAJIMYECKMe
n aMopdHbie NPOAYKTRI DASJHYHON CTEIIeHH PACTROPMMOCTH
M ROCTYUHOCTH pacreHHAM. OctaTouHbll dochop pacTBopH-
MEIX dochopHBIX yA0OpeHHIl HRICTPO BKAYASTCA B XEMHYEC-
KHe, GusnKo-XUMHYeCKHe H $10I0rIYecKHe Nponeccsl, IpoTe-
Kalolye B IoyBe, B TpyAHOpacTBOpDUMEE (BOPMEI PACTBOPH-
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mbie hocdarsl yroOpeHuil IpeBpAi(AlOTCA B Pe3ayiIbTaTe XU-
MUYECKOro ocaukgeHns docdarop us pacTBopos. IIpn sTom
06PASCBABIIKECH OCAAKHE CO BPeMeHEM CTApeloT, IprobpeTas
CTpOeHUe KPHCTANIOE,

Takum obpasoM, EpeEpallleHne ROAOPACTBOPHMBIX eoneow'
HEIX YEOOpeHNi B mmae@mhvmzx [IOYBAX MTPOMCXGEUT CAE/IVIO-
M obpasom:

Ca(H,PO,), + Ca(HCO,), = 2CaHPO, - 2H,0 + 2CO,,

Ha nouBax KHCIbIX, KpOMe TOro, 06pa3yloTca TPYAHOZOC-
TYDHBIe pacTenEamM qochaThl MxKeresa U ANIOMUHAA!

Ca(H1,P0,), + 2A1(OH), = 2A1PO, + Ca(OH), + 4H,0
Ca(H,PO,), + 2Fe(OH), ~ 2FePO, + Ca(OH), + 4H.

Obpasosannio hocHaToR Kelesa U ANIOMHHNA KPOME BbI-
CcOKOH KUCJIOTHOCTM MOUBEI M MAaJOH KOHIEHTDanKd IHOHOB
KaJabIlus cIocoBeTEVET BHICOKOE COAEDHAHIIE AKTHBHBIX OK-
CHEOB KeNesa u amoMERAA. [IpH HeTpanbHONH PeaKIMH O-
YRHI TAKKE MOTYT o6pasoBrIBaTHCA (hocdarsl Mejeza ¥ alio-
MHUHHA BOKPYT dacTuly yEoOpenus Gnarogapsa MX NOAKUCIALO-
meMy ceBolicrsy. B mepeyBAAMKHEHHBIX II0TBaX A&Xe IIpH pH
peire 5,5 ofpasyoTca npeMMYIIecTBeHHO (ocharsl Keae-
34, B IeCYAHEIX — npeobaapgaror docdars aniomuaua, Ilpore-
KaloIfHe PeakInH UPUBOAAT K 00pasoBaHuIo B modBe Joc-
daTHEIXx Munepasoe: crpeHrura (FePO, - 2H,0), papuenura
(AlPO, - 2H,0) n ux uzomopdHOit cmecu mmw@mmhnem a TAKMe
ruapokcunanarara Ca, (PO, (OH),, &._,Eummmamem Ca, (PO)F,
M ApYTHX zm‘aohcne%nmEx ISt pACTeHHH MHUHEpPAoB.

WTaK, MOMHO BBIAEINTE HECKOJNBKO MEXAHN3MOB Heolpa-
Tumoil ¢uKcanun Gochopaoll KUCNOTH B [IOYBAX:

PLICTPEIN TIEPEeX0j] PACTBOPUMEIX, AOCTYIHBEIX (OPM doc-
$aToOB B MAJOAQCTYNHBIE AIA pacTeRNH GOPMBI oA BANAHA-
eM [ONYTOPHBIX OKCHOB JKeje3a M ANIOMEAHNA, 0CO0eHHO Ha
KMCIBIX NOYBAX;

GUKCAINA XOCTYIHBIX hopM docoproil KHCAOTH T'J4E-
HBIM 06pasoM BCAEACTBHE afcopbIMM INIMHWUCTLIMK MUHepa-
NaMH, HACKIeHHBIMHA KANBIHEM 1 ADYTIMH KATHOHAMH;

agcopbuua pacTeOpuMEIx (ocharos HA NOBEPXHOCTH Yac-
THI HM2BECTH H NOCTEIIeHHOE HX IIPeBpalleHe B THEPOKCH/IA-
NaFATHL AKX APYTHE TPYAHODACTBOPHMbBIE COCAMHEHHA.

IIpespaienue dochopuTHON MYKHK X APYTHX HEPACTBOPH-
MBIX B Boge (hopm docdopHux yaoOperuit, B oOTANYHE OT Ipe-
BpaieHua PACCMOTPEHHBIX BOJOPACTBOPHMAIX (hopm thocop-
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HBIX YAOOpPEeHWH, COCTONT B NX DACTROPEHMH I0J HeHCTBUeM
KHMCIOTHOCTH TIOUBE!, KHCJIOTAMY, BEIASAIeMEIME MUKPOOPTa-
HU3MaMH H PacTeHUAMM, & TAKMKE B MOMMIOMIEHHH (dochaTos
nmoyBoit. B aanbHeHmIeM Npolecc MOTJcINeHuA GocdopHONi
KHCHOTH, GochopuTOR U ADYIMX BOAOHEPACTBOPUMEIX thopm
Grochopubix yaobpeHuH aHAJOTHYeH IMOrJIOIEHHI) MOYROI
pacTBopUMBIX (hocthOpPHEIX yaoOpeHMI.

JIEPHOBO-IOA30JMHCThIE NOUBBLl OTIHYAKTCA GONBUION eM-
KOCTBIO IorjomeHus docdar-monos: or 800 mr/xr PO,
Ha necuanerx A0 3000 Mr/Kr Ha TAHHUCTRIX {0 HAHHEIM
C. H. Usanoea). HauGonpiei eMKOCTBIO nornomesus daocdar-
noHoB B Bemapycy obaazaior ToppAHO-BOJIOTHEIE MOYBLEL HH-
suHHoro Tuna — 13500-31000 mr PO, Ha 1 kr cyxoro Topda.
OpraHnyecKoe BEIeCTRO TT0YBEI @hmﬁonﬁ:mamc BJIUAET HA Da-
cTBopuMocT: tocdaror. BricOKoe cofepKaHHe HOHOB Opra-
HUYECKHX COBJMHEHMH CHHIKAET IOMNIOL(eHUE HOHOR (ocda-
TOB.

Hccanemopanua Kadeapr arpoxumun BCXA noxasanu, 9ro
HOJ BJIHNAHUEM AJIATESLHOTO BHECEHHA ODTAHWYECKHX M MH-
HepANBHEIX YAOOPEHHI B AepHOBO-NOA30IBCTON JTeTKOCYTIIM-
HHCTON M cylecuaHol Moupe BospacTaeT ofllee copeprKaHHe
dochopa Kak 3a ¢IeT MUHEPANTLHEIX, TAK M OPraHMIecKux GopM
(rabn. 6.4), Hakoonenne MuHepaabHbrx opm docdopa npo-
MCKOAUIO 38 CUET BeeX QpPaRINil, HIBICKACMEIX N0 METOAY
T'unsbypr —~. JleGemepoii. Ha xepHOBO-mOA30AMCTON MerKoCyT-
NUHUCTOH MOYBe Yepesd 22 roja mocie 3akJafKH ORBITA M3
tbocdaToB HOJYTOPHBIX OKHCA0BR 00MbIIe HAKAMIMBATOCE oe-
taros amomunndA, YeM GochaTor xelesa, & B rpynne docha-
TOB KaJdhUHA YBeJHHUeHHe IPou30nLao B Goablell Mepe 3a cuet
JlerkopacTBOPHMBIX Gopm (Ca-P u Ca-P, ). HaBozo-mMmunepans-
HasA cHCTeMa YEOOpPeHUA NPUMepPHo B 0AMHAKOBOI Mepe TI0 CpaB-
HEHUIO ¢ KOHTPOJNEM CIIoCODCTBOBANA YEETHYEHHIO CONEpIKa-
RUS B H04YBe (PochaToR NONXYTOPHLIX OKHCAOB W KBABIHA. B To
JKe BpeMs B BADMAHTE, I'ie IPUMeHANACH TOMEKO MUHepPaIbHEIe
yaobpeRua, Ha gono docdaToB NOAYTOPHEIX OKHCICE IMIPHXO-
annock oxkono 60, docdaros ranvuua — 40% . Taxkum obpazom,
COUYETAHNE OPraHHYECKHX U MEHepATbHBIX YAOGPEHUE cr1oco6-
CTEYeT COXpPaHeHHIo B Noyse dioctopa B Goiee RocTyHEcH dop-
Me, 9eM IIPH BHECeHUN OlHHX MHHeDAJLHLIX yIoDpeHnii.

Ha aeproso-noasoanctoi cymecuanoll nouse uepes 13 mer
Moce 3aKJAIKH ONBITA B YAoODHAEMEIX RAaDMAHTAX HAKOIIIE-
uue Gocdopa MO CPpABHEHHIO ¢ KOHTPOJBLHBIM BAPMAHTOM TpO-
HOXOAMIIO TAKIKE 38 CUeT BeeX (opM, U3BIEKAEMEIX 1O METOAY
T'urabypr — JleGeaesoit, no B Goxspliei Mepe 3a cuer docdaTos
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AMOMHHENA U Qpakouil Oosee pacTBOPHMEIX docdaTos Kaik-
nus. Ha xepHOBO-TIOA30MMCTHIX IECUAHBIX OOYBAX HPH CO3AA-
HIH UCKYCCTBEHHLIX (DOHORB ¢ Pa3JHYHLBIMH YPOBHAMHE COZED-
JHAHUA ToABIKHOTG docdopa (onpefeiseMoro o MeTOLY
Kupcanosa) Haxonnexue $ocdopa NPOHCXORMIC B OTIHIHE
OT CYTTHHHCTHIX M CYIeCYAHRIX IIOUE MpPeWMYyNIECTBEHHO 3a
cuer (ocaTos amroMuana (Taba. 6.4).

ITpuBefeHHLIe ONEITHLIE HAHHLIE HE MOATBEDMKAAIOT MIH-
POKO paCIpPOCTPaHeHHLIE CYRIeHHS 0 OTHOCHTEILHO CHIH-
HoH perperpagaunn dochopabx yaobpeHuit.

DochaTHRI PeXIM TOUBLEI MOMKHO PETYIUPOBATE JOKATE-
HEIM BHECEHHEM yIoOpeHnil, IIpH KOTOPOM MEHEINE HX KOH-
TAKT ¢ IOYBOH U BEIlle KOaQpHIHENT venonssoranua docgo-
pa yaobpernmit. Coxpanenwio docdopa yrobpenwii B gocryi-
HEIX (OpMaX cnocobeTEYeT BHECEHNE H3BECTH U OPraHHYecKUX
yAODpeHuii.

Hoaroe speMa ¢9MTANOCE, YTO NOA BAMAHHEM H3BECTHOBA-
HHIA (ochdarTh! Kereza H ATIOMIHUA NePexolaT B [IoYBe B Hozes
pacTsopuMsle docharsr Kaapnus. OABAKO 3T0 He IOATEEPAH-
nock ucenegonaauamu C. H. Msanosa, kadenpel arpoxumun
BCXA, H. . XaHCTOBCKOro U ApyrHUx aBTOPOB. [IpH M3BeCTHO-
BAHWY CYIIECTBEHHO He M3MEHAETCH COJEPKAHNE MOABUIKHBIX
dochaToB B II0UBe, HO HOBLINAETCA CTEOEHE HX TOABHIKHOCTH
H ZOCTYIIHOCTL BCNEACTBHE CHVIKEHHS KWUCIOTHOCTH, CONEDMA-
HUA 06MEHHOTO AMOMUHIA U of11eTe YAYIIIeHHA YCIOBUi po-
cta ¥ pasenTiAa. Ha nspecTrosaunbix nousax qochoprsie yaoh-
peHus MeHbIIe Nepexofar B rocdaThl XKenesa M aIOMHHEA U B
Gonpmeil Mepe COXPAHAITCA B (JOPMAX, CBASAHHBIX € KaJNbIH-
€M, UT0 NOBLIIaeT 3(hheK THBHOCTE Vo0 pe M.

6.9. NPUEMbI 9OPEKTUBHOIO UCNONL3OBAHUA
DOCDOPHLIX YAOBEPEHUU

Crenens pacTBopUMocTH GochOopHEX yAobGpenuil He Bee-
r[a coBIajaer ¢ UX yAoOpHTeAbHoH nennocrno. Ha cuinHo-
KHCJABIX TOYBAX JEerKOpacTBOop#MEie QochopHLIE YA0OpeHHs
{cynepdocdar u gp.) GBICTPO NPEEPAINAIOTCA B TPYJHOPACTEO-
pumere (hopMbl U UX adeKTHBHOCTE OKASBIBAGTCH HeBEICO-
xo#, [ToaToMy B sToM caydae upennoururenpnee Gochopur-
HaA MYKA M YMEpPeHHO pAcTBOpHMEIe ¢ochopHBle VAoOpeHUs
(TepModocdars u gp.). Ha nousax, gocraroune obectieueH-
HBIX TOABIMEHEIM (rochopoM, a TAKIKE IIPH BEIPAIUBAHHH
KYJIBTYD, HHTEHCHBHO er0o HCIOILIVIOIINX (JIIDIUH, POPOX, rpe-
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4uXa U AP.), PA3HAS PACTBOPUMOCTD STHX ABYX TPYIN yAoGpe-
HUH He HMeeT Gonsimoro sHavennd. QIHaKo HA IOUBaX cnabo-
KUCHBIX MM OTUBKHX K HeHTPANBHEIM, ¢ HABKHM COAEepIHa-
HHeM noABHXKHOTO docdopa, oCobeHHO TIPH BO3AEALIBAHHMH
KYJABTYp, Tpelylomux maoro dochopa B Hayale pocTa, Ipef-
MOYTHTENbHEE JeTKOPacTBOPHMBLe drochopHble yA0DpeHTA.

Boselice suaveHne UMEET NPARHJIbLHOR DACIPEHeNeHNe B
cTporo AudipepeHIIMPOBARHOE IPHMeHeHKe BocHOPHEIX VI06-
peHHii HexoAd U3 uX odhhEeKTHBHOCTH H ATPOXMMIYECKOTO
obcaegopanns nous. IPPeKTBHOCT GochopHBIX yAOGPeH i
SABHCHT OT KOJWYECTBA NOARMMKHOTO (ocdopa B mouse. fas
YBeJIHYeHUA er0 cofep:xanuna HA 10 Mr B 1 Kr mouBLI Ha Tecya-
HBIX ¥ CYNeCYaHEIX KPOMe BOZMEIEHUA BEIHECEHHOTO YPO#A-
eM By#Ho BEOCUTE 40-60 xr/ra P,0,, #a nerko- u cpepnecyr-
suauCTRIX §0-80, TamenccyrauHuersx ~ 90-120 kr/ra. Ha
NaxOTHEIX deMaAx B Benapycu 8 19861989 rr. guna yeeguye-
HYA COREPKAHNA NOABHMHOrO docdopa Ha 10 mr B 1 Kr mo-
YBb! MOTPE00BATOCE BHECTH CBEPX BEIHeCeHHOTo 86 Kr/ra P,0,.

Henonssya npuseilenHile JaHHEIE W CBEACHUS W3 MCTOPHN
3EMEALHOTO VYACTKA O CYMMe BHECEHHOI'O B N[eJIIecTBYIO-
mue roaul Ghocdopa, MOKHO NIPOrHOZHPOBATE 00eCIIeYsHEOCTE
noys sTHM srnemeHTOM. Ecnw popectu cofjep:aHie TTONBUHMK-
HOTO diocdopa Ha KAKIOM NOJe KO CNTUMATLHOTO (CM. Taf.
6.3}, To B maspHelIeM MOKHO BHOCUTSL (ocdopHBIe yroGpe-
HHA TOABKO AAS KOMIIEHCAIIHH BLIHOCHMOTO PACTEHHAMH W
nosy4aTh CTabUILHEBIE YPOXKAY CeALCKOX03AHCTREHHBIX KYh-
Typ. Ilepenacrimenne e no4s GochopomM HEIPOU3BOXKTEND-
HO I 3KOHOMHWYECKH HeBBITOJHO.

Hosbl dhochopHBIX YAOGPEHUHA OTIPEAEANIOT C YUETOM YPOB-
HA NNAHNpYyeMoH Ypo:aWHOCTH, HUONOrHYecKUX 0COBEHHOC-
Tell CeNBbCKOX03ANCTBEHHEIX KYABTYP, THNA, TPAHYIOMETDHYEC-
KOro COCTABA M aTPOXMMUBYECKUX CBOMCTE TI0YBAI, IPEAIIeCTBeH-
HHKCB, CONYTCTBYWINMX yAobpenmi. IIpn momoceBHOM
BHECEHMH J03EI KoNebmtorea oT 45 no 120 kr 1.8., 6osee BBICO-
KHe NDUMEHSAIOT [OZ, IVIOACBEIE, OBOIIHBIE H TEXHUYECKHE KYih-
TYpsl, 0COGEHHO HA HEIJIOAOPOAHBIX IIOYBAX, CPeJHIE — O
kaprodelsb, KYKyPy3y H KOPMOELIE KYJIbTYPBL.

HeopemeunsiM yeaosnem ahheRTHBHOTG HCIOAL30BAHMA
dochopubx ynobpeHuil ABAAeTC 3aA8IKA X BCHATIKON HIN
rny6orol KyMbTHBALHEl B KOPHeoBUTae MBIl ¢/10if HOUBBI, TAK
KaK OHH MAJTOUOABMMKHBI. I'ay0MHA BCNAIIKK TOJ KOHKpPET-
HYI0 KYIABTYDY ONIPefleAeT H IIYOMEY 3a7eJKH.

J14 nous ¢ peakineir, 61U3K0M K HedTPAILHOHR, CPOK BHE-
ceHuA GocdopHBIX YAOOPERHI He HMeeT CYIeCTBEHHOTO 3HA-
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vyenusd. Ha Kpeasix nousax M3-3a Mepexoda BOAOPACTEOPUMEIX
yiaobpeHHH B TPYAHOAOCTYNHOE ANA PacTeRMMH COCTOAHHE
HeJb3A NOIYCKATL, UT00LL OHH A0JAT0 HAXOAHIMCH B TouBe Hes
PaCTeHMH.

Xopomuit adupeKT gaeT codeTaHe AONOCEBHOTO BHECEHNA
B BHeCceHMs HeboJbIIOoTO KoAmuecTeEa tocdopa JNOKaNILHO B
pazku Bo Bpems cesa (10-20 kr/ra P,0,). Onnako cemena
HEeKOTOPHIX KYALTYD (KYKYpYysa, HOACOJHEYHNK) CHILHO YIHe-
TAOTCA, CONPHKACAACh ¢ yaobpennamu. [loaTomy memxny UMK
AOXAKHA OBITH EPOCHOHKA IIOUBLI, 8 ADZH YVA0OpeHNA — MHUHH-
mansHbIME (10 xr/ra P,0,). Bo Bpems ceBa MOryT BHOCHTBCA
npocroil ¥ ABoitHOM cynepdochar, cynepdoc, ammodoc 1 am-
mogocdar. [Ipocroil rpanyaupoBaHEIE cyiephochaT BHOCUTCR
TioA AeéPHOBBIE KYJIBTYPE: B gose 10 kr/ra P,O,, a 6oxee koH-
nesTpHpoBaHHble yaolpenus — 1520 kr/ra. awch HEKOTOpEIE
KYJBTYPhI HA AEPHOBO-TIOA30IHCTHIX T0YBAX XOPOII0 BHOCHTE
doedop ¢ HeGoJLITON A030H asora (aMModoc).

Jlstst BHECEHHA B PAAKH JAyUllle HCIOABEORATE KOMOMHHADO-
BAHHBIE ceanku. I'panynupoBaHHEIA cynepdochar nepel ca-
MbIM CEBOM MOKHO CMELIHBATE C CEMEHAME 38PHOBBIX KYJ/Ib-
TYp U HEMEQJCHHO ceATs 0bkIunaoll pALOROH ceanKoil, HO ceMe-
HA 1 YAOOpEeRUA 06S3aTe/IbHO AOMMAHEL ObITH CYXUMHE, 8 TPAHY.ALL
OpOYHBIME, ¥pOMAWHOCTL 3€PHOBBIX IPU PAAKOBOM BHECe-
auy gochopHMX yaobpenuil nopwmaercsa Ha 2,5-3 1/Ta, a
onnaara 1 ra gocdopa yposkaem NpUMeDHO BTPOe BEIIIE, UeM
IpH OCHOBHOM Ppa3fpocHOM BHECEHH.

B rojs sHeceHHA M3 OPTAHWUYECKHUX YIAOOpeHWH HCIONB3Y-
erca 25-30% docdopa, N3 MEHEPAALHBIX TIPH OCHOBHOM BHE-
ceHMH — JHIIb 15--20, 3a poranuio ceBoofopoTa M3 oprafruvec-
knx — 40-50, us munepaasuex — 30-40%.

Ba>XHuIM [IpHeMoM IOBEIILIEHHA 3drberTBHOCTH (ocdop-
HBIX ya0OpeHHH ABAAeTCS ACIOCEBHOE JEHTOUHOE BHECEHHe.
Kar noxasany MccaeaoBanua KadeApsl arpoXuMun, Hanbonee
BBICOKYIO NpubaBryY AaeT JeHTOYHOS BHeceHHe (pocdopa aMec-
T€ ¢ a30T0M, a ele JAyullle — BCEX TPeX INIABHLIX 9JIeMeHTOB
TUTAHHA,

Taxoeii mpueM, KaX BHecenue GocdopHbx YRoOpeHHnl B 3a-
[Iac, Ha ABa-TPH rofia, SKOHOMIUEH, HO, KaK ITOKASEIBAIOT HCCIe-
JOBAHHMA, €70 MOMKHO MCI0/I30BATE JHIIb HA NOYBAX, B KOTO-
pEIX He BRIpaXkeHa duxcauus dochopa yRoOpeHUH B TPYAHO-
PACTBOPHMEIX AJA pacTeHHH GopMax. JT0 CBR3ANO ¢ TeM, ITO
KYJABTYDEL, He noxyuawowue dhochopHble yiobpenns, CHIAbHEE
CHIAIOT YPOIKaHd, 9eM ero NOBLINAKT KYALTYPHL, HOJ KOTO-
piIe BHOCAT BRICOKHE 03kl ocdopHEIX yxobpenuii, I1pu me-
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PHOAMYCCKOM HX BHECCHHY KYJALTYPA, BRICAYKHBAEMAS CPA3Y
nocne yaoGpeHna NoyBwl, jsyume ofecuedrsaercs dhocdopom,
TIO3TOMY 2TO ZOJKHEL GBITH OTALIBUMEERIE HA Gocdop KYIbTy-
puI (03MMAadA OUIeHUNa, kaprodens). Baarogapsa aromy cofgep-
JKaHHe MoABLHOrS Gocdopa GhicTpee TpriIMMXACTCA K OII-
THMANBLHOMY YPOBRHID. DdPeKTHBHO TaKKe BHECEHUe B 3aIac
dhocthopuEx yaodpeHNH 04 MHOIOACTHHAE TPABLI, BLICEBAGMEIE
IO FOKPOB, NOJ IIOA0BEE M ATOFHEIE KVILTYPLL. OMHARO aTOT
criocod MOMKHO HCIIONBIOBATH TOABKC B YCAOBUAX AOCTATKA
docdhopubix yrobpennil.

Tloaxopmen QGochopHBIME YAOOpeEUAMH, COMEDIKAILIIIMHI
tdocdop B BogopacTBOPAMOT dopMe, Ipu MeXAYPALHON 06pa-
60TKe NPOMAIIHEIX KYJAbTY]D AAIOT HEINOX0H 3(deKt, ey oHN
MO KAKOH-TO OPUYMHe GLLIK BHECEHE B HEZOCTATOYHOM KO-
JHYeCTBe B OCHORHOE yAobpenue, ONEBITHI, KOTAA YACTE Gocdo-
pa BHOCH/IACE E IOJAKOPMKY, ICKASANH, UTO 3TO Heleaecooh-
pasHo. OfHAKG NOAKOPMKH BOAODACTBODHMEIME (GoC(OpPHEI-
MH yAOOpeHMAMH IUADOKO NPHMEHANTCH AJH MHOTOJeTHHX
TLAR.

Hexopzebble moaxopMrir GoOchOPHBIMA VAOODEHHAMM B
AODNOJNHeHHe K OCHOBHOMY BHECEHMIO COXORATCH AOPOTO, THK
KaK NPHXOJUTCH MCIOJIb30BATE cNAbLIe PACTBOPLI, YTOOLL M3-
DeXATL OKOTA NUCTHER, M NPAKTHYECKH HE HCIOAL3VIOTCH B
IIPOMSBOACTREHHBIX YC/AOBUAX, .

BaskHO npaBuibHO BHOPATE hopMy YAOOPeHIA HCXOAA H3
[IOYEBEHHbIX YCIOBHH K BOZAeNLIBACMOM KYALTYDE. Kadeapoi
arpoxumur BCXA TIpopognnoch CPaBHNUTENBHOE KH3VUEHNE
HOBRIX (ropMm drochopeogepskalIinX yI0DpeHHH HA AepPHORO-
TOJB0/MHCTON JEeTKOCYPAHHACTON mouse (Taba. 6.5). ITog mo-
CeBEl MUPUX0-0BCAHON cMecH, Kaprodensa, auMeHd U JLHE CY-
nepdoc Be1n paBHO3HAYEH ABOITROMY cymepdiochaty U IIpeBoc-
Xoguia GochopuTHyIo MYKY. OTHAKO IOA KYKYPY3Y H 03HMYVIC
PO AeiicTBHE cyTiepdoca ObLI0 HECKOJLKO HMKE, YeM HBOH-
HoTO cynepdocdara, IpPasia T0ABKO B 3ACYIIJHBLEIE Iofbl. B
HCCNe0BAaHMAX, NpoBelenutix BeaHIIHIIA #a pepioso-moj-
BONMCTRIX CYIeCYAaHBIX [IOYBAX, d3PeKTUBHOCTE cynepdioca mo
CpABHEHHI ¢ ABoitnniM cymepdocdaroM Takxke Oeina HuUKe
upn HeOXATONPHMATHLIX NOTCAHEIX yenosusx, Ofobigenue
HHUYHUD pagnnix 6oab1Or0 HHCIA ONLITOB, EOCTARICHHLIX HA
JePHOBO-TIOASCJANCTRIX MOUEAX, HOKARAA0, UTO 3hdeKk THEHOCTE
cynepdoca B cpeIHeM HAXOOHTCA Ha ypoBHe 95% ot aABoiiHO-
ro cynepdocdara.




6.5. ddexrnsdoctr hopm doedopcogepraniax yrobpesni o]
CRILEKOXO3ARCTBEHHEIC KYJIBTYPEL, 1,/Td

Kyaerypa B gozs yaoGpeuunid

ropoxo- | o3MMaA [KyKYRYad AuMeHD aen

oBcAuas| poxs |(senemas| (sepuo), [{conowma),

cMeck, | (sepuo), | macea), N, P K N P K

ZSUM._._A- ZHNUTEC .ﬂnﬂuovnﬁo
W.n_o Hﬁec 20

+40 T/ra

HABO3A

BapranRThL

@on (NK) 429 51,3 650
HOsoiinoil cynep- 487 56,4 731
docgar

Cynepdoc 472 54,5 688
DochoprTRAA MYKA - -
Ammodoc 480 55,9 712
Ammodocdar 484 54,7 693

Heitersue qochopuTHON MYKM EropseBCKOro MeCTOPOM-
JeHn# B cepoobopoTre KapTohenb — AUMEHE — JEH COCTABIANO
50% or aBoitzoro cynepdocdara. OgHarko nocaeneicTsue
GrochOpHTHON MYKH HA GHOJETHMX TPABAX H OBCE OKASANOCH
BHIIIIE, ueM gBoiiHoro cynephocdara. C yyerom npsaMoro gei-
cTBHA 1 nociegedicTBA 3hdeKTHBHOCTE ABOHHOIG cyNepdoc-
dara 1 doedopuTrHOE MYKH BLIPABHHBAJIACH. .

He#craue noporo dochopcogepRanero yAoBpeHns aMMO-
thocaTa 1IpM BHECEHUH [IOJ MOPOX0-0BCAHYIO CMECE, O3EMYK
POKE M KYRYPY3Y ObUio anamoruuano s¢gierTy or ammodoca 1
neolisoro cymepdocthara. [lo aanneim BexHIUIIA, ma gep-
HOBO-TIOA30MHCTLIX CYMECYAHLIX MOYBax ammodocdar Gonee
ahPeKTHEEH B rofiEl ¢ OJArONPHATHEIM BOZHBEIM PEXIMOM M
TEeMTIePATYDHLIMH YCIOBHAMM, IPH HeONaTOIPUATHEIX ITOT0A-
HBIX yCJIOBHAXR HeficTBHe ero 6nu1o HUXE, YeM ABOIHOTO Cy-
nepdochara; mox raprodens u gumens — 76%, moa o3UMYI0
poxb — 66% or geoitHero cynepdocdara.

B uacrosiree ppemMs omymaerca fgegunur docdopa, mo-
9TOMY KOHLENIHA IpuMeHeHnua GochopHEIX yzodpenni me-
PECMOTPEHA B CTOPOHY CHIDKEHWUA J03. STH J03BI NPEAYCMAT-
pEBaIOT DOJee YMEpeHHEIe TEMIIbl YBeAMTEHHT COTepIKaHUA
mogBMKHOT0 hocdopa Ha AOCTATOUHO OKYILTYPEHHBIX NOYBAX.

B ycnoruax gedunura docdopHBIX yA0OpeHHH BHeceHue
ocHOBREIX A03 (30-40 Kr x.8B.} caegyeT CKOHHIEHTDHPOBATH
TOJXBKO HA NAXOTHEIX IIOYBAX pecuybIUKH ¢ HEAOCTATOUHLIM
comep:kanueM dochopa (Meree 150 Mr/Kr MOUBEI).

Ha 1mouyBax ¢ IOBBINIEHHEIM COJEp:KaHHeM TIOABHMCHOTO
doctopa (151—200 Mr/Kr no4Es1) HeOOXOAUMO HPeIYCMOTPETE
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PHAAKOBOE BHeceHMe (pochopa mox HanGosee NEHHEIE KYILTY-
Pe1 (03MMYI0 1 APORYIO NIIEHUIYY, 3eproGoGOBbIe, pamc, JeH, ca-
Xapayio cBexay). Ha mousax ¢ BBICOKHM comepxanueM (290
Mr/Kr u Gomee) dochopasle yro6peHna MOMXHO BpeMeHHO (He-
CKOJIBKO JIeT) He IPHMEHATE, TaKkoll MOZX0M MO3BOJIHT TONy-
YHTE HauGosiee BHICOKYIO OKYIAeMOCTb 3THX AOPOTHX TYKOB H
He NPUBEMeT K CHUMKEHHUIO ZOCTUTHYTOIO YPOBHA COOEDMAHUA
HoABHMKHOTC (doctopa B Nousax.

:%owommmm docdopa pacrenuamu, sdpderTHEROCTS YAOGDE-
HUH B OCTATOYHBIX tdochaTor B mOUBe BOIPACTALT ITPH AOCTA-
TOUHOH 0B2CIeYeHHOCTH MOYRLL APYIHMH BJIEMEHTAMH TIHTA-
HHUA pacTeHHH, B TOM TUCHe MHKPOSJEMEHTAMHA. B cBOK oue-
befk, ONITHMANBHOE COASPIKAHNE B [TOUBe hocdhopa NMOBEIHIaeT
aPeKTHBHOCTE APYTHX BUAOB yAoOpeHmii.

Bonpocu axa camoxoHTpoas

1. Kaxono amauenue docdopa ana pacrennii?

2. B Buje KAKHX COSRUHEHNI mocTymaer thochop B pacrenna?

3. B raxux opmax cogepmxuren dochop B noyse?

4. Ha Kakue OCHOBHEIE TDYIIIE NoAPA3AENAKTEA (hochOPHLIR
vAoGpeHus?

..m. HUTo eny:uUT CRIPbeM AN MPOHIBOACTRA doecdopreix yaobpe-
HUH?

6. TNe HAXOAATCHA OCHOBHEIE MECTOPOMACHHA thochopeconepxa-
ux arpopyn? :

7. Kakue gochopeogepmaniue yaofipenns HCIOIbL3VIOTCA B Be-
xapycu?

8. Hmﬁmaaohxqm CBOHCTBA H PACCKAYKHUTE O TPHMEHEHUH TIPOCTO-
re v ABoiHOTO cynepdochars.

9. KakoBrl cocTas u cBoficTsa npenunnTara, TOMACIILIAKA, Tep-
Eo&onﬁmaow, obechropennnix docharos u dochopurroi myru? Kak
HPEMEHAIOT 9TH yAoOperuA?

10. OxapaxrrepusyiiTe cBOHCTBA W 0COGEHHOCTH HCIOAB3NBAHMUA
HOBBIX $opM dochopHErx yaobpexsmii.

5 I1. ¥ramure 0cofeHHOCTH HpeBpameHus thocopabix yaobpe-
HUH B mouse.

12, ﬂm.o CHeAyeT YUMTHIBATL NPH HCIONL30BAHEY (OC(ODHBLX
yaofBpenuii, onpefenenvn cnoco6oB KX BHECEHMAT

13. Kaxosa crenenn ucnonbaosanmg thocdopa ua yaobpenuii?

14. zmmcwE rpueMbl 3)heK THBHOTO HCeNIOAR30BARYS hochopPHEIX
yaobpennii?




