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HOPEJUCJIOBHUE K INEPBOMY MU3JAHHUIO

Hacrosdmee pykoBOACTBO MOSBISAETCA NPH COBEPILIEHHO HHBIX YCIOBHUSAX, 4YEM
Beitenmiee B 1922 r. maTeiM u3naHueM «YdeHue o0 yqoOpeHum»: TOTa y Hac BOBCE
HE CYIIECTBOBAJIO HU a30THOM, HU KaJIMHHOW MNPOMBILIJIEHHOCTH, HPOU3BOACTBO
cynepdpocdara OBUIO HUYTOKHBIM, HMIIOPTHBIE € yHAOOpeHHs OBLIM HEIOCTYIIHEI;
MO3TOMY aBTOPY MPUXOJUIOCH, HAPUCOBABIIM KapTUHY LIMPOKOTO HPUMEHEHHS
pasHoOOpa3HeWIINX XUMUYECKHX ynoOpeHui Ha 3amaje, IJs1 HAac PEKOMEHIIOBaTh
MECTHBIE MCTOYHUKHU yJOOpeHUN W mpueMbl XOTs Obl Oojiee MEIJIEHHOTO JeWCTBHS,
HO HE 3aBHCAILIME OT XUMUYECKON MPOMBILIIEHHOCTH, KaK, HaIpHUMep, MCIOJb30Ba-
HHUE 3elIeHOro ynoopeHus, Topda, hochoputHoit MykH, 3056l U T. U. IIpu 3TOM Heno-
CTaBajo HE TOJILKO CTPOHUTENIbCTBA XMUMHUUYECKUX 3aBOJOB, HO CAMOE ChIPbE HJIM BOBCE
OTCYTCTBOBaJO (KanuiiHble CONM) WM Oblla M3BECTHAa TOJBKO MEHEe LIeHHas ero
4acTh, KaK 3TO uMeno Mecto aisi QocdaroB. Mano Toro, campie MacmiTaObl MOTped-
HOCTH HaIllMX IOYB B YAOOPEHHUU elle He ObUIM BBIACHEHBI, Koraa s B gokjane [oc-
mnany B 1921 r.1 onpenenun Hamy norpebHocTh B ¢ocdaTax B 4—5 MIH. T, TO 3Ta
uudpa ObIa Ha3BaHAa «aCTPOHOMHYECKON», J1a U CaMblii TEPMUH «XHUMHU3AIHUS 3eMIie-
Jenus» Boulesn B oOilee ymnoTpeblieHHe 3HAaYUTeNbHO IMO3JHEe, YeM CTaJld TOBOPHUTH
0 MEXaHU3alluu U 3JEeKTPUDHUKALUU CEIbCKOTO X03giicTBa2.

CnBur B 3TOi 00J1aCTH, C TeX MOp MPOUCHISAIINH, KOJIOCCAalleH.

He TONbKO OTKpBHITHI M H3YYEHBl CaMbleé MOIIHbIE B MHUpPE 3aJ€XH KaTuHHBIX
couieil Ha ceBepe Y paina, coaepxkanue 3anac kanus (KrO) B 16 mapa, T, HO u mpeoio-
JIeHBI BCE TPYAHOCTH MPOXO0XKAEHUS IMIaXThl Ye€pe3 BOJOHOCHBIE TOPU3OHTHI, IIOCTPOEH
u o0opyaoBaH nepBblil pyaHuk B ConukaMmcke, nawomuid 1% MIIH. T KaJUWHBIX COJIeH
B I'0Jl, U YK€ IOJIOKEHO Hayajlo CTPOUTENILCTBY BTOPOr0 pyJHHUKA. 3aTeM, HE TOJIBKO
HaliIeHbl OoraTeWiIne 3aJe)Xy anaTuta B XMOMHCKHUX TOpax, He TOJIBKO HMIET A00bIua
pyasl B KykucBymuoppe, HO U paboraer oboratuTenbHblii 3aBoJ B Kuposcke,
KOTOPBIH B COCTOSIHUU NepepadaTsiBaTh Ooxee 1 MIH. T amaTuToBO# pyasl B 40-mpo-
LUEHTHBIA KOHLEHTpAaT—IIy4Ylllee ChIpbe IJs Hamux cyneppochaTHBIX 3aBOJOB.

Hanee, Hamiedl XMMHUYECKOW MPOMBIIUIEHHOCTHIO OCBOEH COBEPIICHHO IJIsI Hee
HOBBI ¥ BOOOIIIE TPYIHBIN NPOIIECC CHHTE3a aMMHUaKa, yke padoTaloT a30THO-TYKOBBIE
koMOuHatel B bepesnmukax, CramuHoropcke u [opnoBke, cTpoutcss UupUuKCKH
koMOuHaT moa TalKeHTOM W MMEIOTCS BCE JAaHHbIE JJsi JallbHEHIIero pa3BUTHUS
A30THOM NTPOMBIIUICHHOCTH B CBSI3U C KPYNHBIMH KOKCOBaJbHBIMH YCTaHOBKaMu
(Maruautoropck, Kysnenk u KemepoBo), YUCIO KOTOPBIX MOXET BO3PACTaTh CKOJBKO
YTOJAHO B MEpPY YBEJIMYEeHUA MOTPEOHOCTH B a30TUCTHIX YIOOPEHHSIX, TaK KaK 3amachl

yris B Cubupu oka3allich MPEeBBILIAOIMMU 3anackl Bceld 3amaaHoil EBpombl; TouHO
Tak ke B 3amajaHoil EBpome HeT TakuX HMCTOYHHMKOB BOJHOW JHEpPruu, Kak AHrapa
u Enuceii, kotopsie BMecTe B3sATble crOCOOHBI 3aMeHHUTh 40 JIHempocTpoeB; Tak xe
u B Cpenneid Asun—pexu, tekymue ¢ [lamupa, HecyT rpomMaaHble 3amachl SHEPrHH,
KOTOpBIE MOTYT OBITh MCIOJIb30BAaHBl B OyAyLIeM ISl pa3IMYHBIX LIeJIel, B TOM YHCIIe
U B MHTEpecax TYKOBOH MPOMBIIIICHHOCTH.

1 «Bamxkaiinme 3a1a4du B 00AaCTH IPOHU3BOACTBA MHHEPAABHBIX YAOOPEHHU» (HOKAA B CEAb-
CKOXO03gaMCTBEHHON ceKiu ['ocymapcTBeHHOM IaaHoBoM Kommccuw), M3, 1921

2 BriepBble TOIOOHBIH TepPMUH Obla yIoTpebaeH MHOM B 1924 r. B cTaTthe «K BOIIpOCY 0 XUMH-
UKAIMK HAIIETO aeMAECNEANp ([MAQH IprMeHeHHs yaoOpeHuit B eBportetickoit yactu CCCP)».
Ycnexu arporommm, 1925, Mf 1 (c mpuaoxKeHHEM KapTOrpaMMBbI).

NPEAUCIOBUE K MEPBOMY U3JAHUIO 7

Takum o0OpazoM, BO3MOXKHOCTH [JIsI Pa3BUTUS XUMHYECKOW MPOMBIIIIEHHOCTH
B OyayuieM y Hac 4Ype3BbIYAlHO BEJIWKH, M YyX€ IJaH ee Pa3BUTUA Ha BTOpOE MIATH-
JeTHe XapaKTepu3yeTcsl TpaHIUO3HBIM pa3MaxoM; OH CTaBUT 3ajJayell BBIABUHYTH
Hally CTpaHy, 3aHHMAIOUIYIO IIEpBOE€ MECTO Ha 3€MHOM Illape IO IUIOLIaJd, TaKKe Ha
OJIHO U3 MEPBBIX MECT U MO MPOU3BOJACTBY MUHEPAJbHBIX YIOOpEHUH, Toraa Kak Jo-
BoeHHas Poccus crosuia B 3TOM OTHOLIEHMHM OyKBajJbHO Ha HYJIEBOM YPOBHE, BMECTE
¢ Kuraem u apyrumMu oTCTajsbiMH CTpaHaMHU.

DTOT IpaHAMO3HBIM MacmTad MjaHa pPa3BUTHUS TYKOBOM MNPOMBILIUIEHHOCTH BO
BTOPOM MSTUJIETUU €CTh IJIaH BBIMOJIHEHUsS TeX 3aJad HOBOI'O CTPOUTEIBCTBA, KOTO-
pBie BBIABHUHYJIa PEBOJIOLMS, MPU OJHOBPEMEHHONW HEOOXOJUMOCTH 00€30MaCHTh 3TO
CTPOUTENBCTBO OT HApYLICHUs BpaxJeOHBIM BMELIATENILCTBOM HAIIMX COCeleH.

PeBomtonus 3acrana Hamie 3emiiefenne OyKBallbHO Ha CPEJHEBEKOBOM YPOBHE,
u B ctapyio popmyny «Poccus—crpaHa 3eMiiefienbueckas, Hy>KHO BHECTH YTOYHSAIO-
IIyI0 TOMPaBKy W CKa3aTh, YTO cTapas Poccus Oblia CTpaHOH OTMEHHO ILIOXOTO
3eMJICJICNHsSI, ¥ TOJBKO MOTOMY, YTO C MPOMBIIUICHHOCTBIO JEJ0 OOCTOSIIO eme XyKe,
OHa Kasajlachb CTpaHOH 3emiezenbueckod. UToObl ObicTpee OTOpPBATHCS OT 3TOrO
CPEIHEBEKOBOI'O0 YPOBHS YpOXKaeB M OT HU3KOW MPOAYKIMU 3€pHa Ha Jylly Hacelie-
HHUS, XapakTepHOU 1 ctapoid Poccuul, He0OX0IMMO HEMEAJIEHHO MEePEeUTH K IIHPO-
KOMY MPUMEHEHHI0O MUHEPAIbHBIX YAOOpPEeHHH, a Tak KaK Halla MOCeBHas IJIOMalb
Mo ee abCONIOTHBIM pa3MepaM O4YEHb BEJIMKa, TO TOJBKO MPU KPYHHBIX pazMepax
XUMHUUYECKasl MPOMBIIIJIEHHOCTh OyZeT B COCTOSIHUM OKa3aTh JOJKHOE NeHCTBHE Ha
XOJl TOAHATHUS HAIIUX YPOXKAeB B MPEACTOAIIHUE TOJBL

[TosTomy B ocHOBY miana Ha 1937 r. U HamMedeHbl KpyIHble MacmTaObl, a MO
CpPaBHEHMIO C MEPBBIM NsiTUIeTHEM yxKe 1934 u 1935 rr. xapakTepu3yrTcs 3HaUUTElNb-
HBIM BO3pacTaHUEM KOJIMYECTBA U YCIO0KHEHHEM acCOpTUMEHTa yAoOpeHui. Arpo-
XUMHUKAM TPEJCTOUT YCTAaHOBUTh MYTH NPaBUJIBHOTO NPUMEHEHHS YIOOpEeHHi
B CTpaHe, rae ux ymnorpebieHue ObUi0 OONBUIMHCTBY HAaceJIeHUs BOBCE HEHM3BECTHO,
MOATOMY OJMKalIlue roJbl JOJKHBI ObITh MOJTOTOBHUTEIBHBIM 3TallOM K OCBOEHHUIO
TOW KPYNHOH MNPOAYKIMHU, KOTOpas HaMedeHa K KOHIY BTOPOrO MSATUIIETHS.

Ho ecnu TpyaHOCTh IPAaBUIBHOTO pacnpeesaeHus yao0peHui mo pa3HooOpa3HbIM
o0nacTaM Haleil oOMMPHONW CTpaHbl OBICTPO BO3PacTaeT BMECTE C POCTOM HMX MPOU3-
BOJCTBa, TO 3aTO 3ajauya BHEApEHHUs yAoOpeHuH Ha MecTax obierdaercs HmpouclIe]-
IIMM HM3MEHEHHEM B COLMAJbHOM CTPOE€ JAEPEeBHH: BMECTO MPEXKHEro MEIJIEHHOTO
nupbyHaIupoBaHUS arpOHOMUYECKUX 3HAHMN M 3aBHCHUMOCTH OT MHUIHMATUBBI Ka-
KJOTO OTIEIBHOTO KPECThHUHA, TeNepb O0BEAMHEHHE MEJKUX XO3AHCTB B KOJIJIEK-
THBBI J1a€T BO3MOXHOCTbh IUIAHOMEPHOTO LEHTPUPOBAHHOTO PYKOBOJACTBAa NpUMEHE-
HUEM YIOOpEeHHIl B KOJX03aX W CTaBUT MX B OTOM OTHOLIEHWU HA OJHMH YPOBEHb
C COBX03aMH; HACKOJIBKO IPH ATOM BO3PacTaeT CKOPOCTh NPOHUKHOBEHHSI MUHEpPaJb-
HBIX yA0OpeHHil B Halle 3emiielleue W IUIAHOMEPHOCTh HUX pacupeleNieHHs, SICHO
caMo COOOH.

Hapsny c orpoMHBIMH CABUTaMU KaK B 00J1aCTH IPOMBILIIIEHHOCTH, TaK U B CTPYK-
Type JEpeBHH IMPOU3OLLIM KPYHHbIE H3MEHEHHS W B CTPYKTYpe arpOHOMHYECKOM
IIKOJIBI, KOTOPbIe HEU30EXKHO OTpakaloTCsA Ha XapaKTepe HAcCTOSALIEro PyKOBOJCTBA.

Ipexnae (c 1894 r. mo 1928 r.) kadenp arpoHOMUYECKON XUMHUHU B C.-X. MIKOJAX
He ObUIO, M pa3BUBaTh paboOTy B ATOW 00JACTH MOXKHO OBUIO TOJBKO MOJ (pyiarom
Kakoi-nmubo npyroi kadeapsl, B MOPAAKE JUYHOW MHUIMATHUBBL, TaK W aBTOPY MNpHU-
uutoch B Teuenne 33 set (1895—1928 rr.) KyJIbTUBUPOBATH arpOXMMHUI0 B KayecTBe
HEY3aKOHEHHOr'0 HITaTaMHU M yCTaBOM LIKOJBI MpUJaTKa K Kadeape 4acTHOro 3emiie-
nenusi. [IpaBma, B mepuonbl JeATEIbHOCTH B KadecTBe jaekaHa (¢ 1907 r. mo 1913 r.
n 1923—1925 rr.), aBTOpY yZaBaloch MPOBOIAUTH B YUYEOHBIX IJIaHAX CEKLHIO arpo-
XUMHUHUZ, HO TOJIBKO B MOPSIAKE JIMYHONH MHUIIUATUBBI U JINYHOTO BIUAHUS; JOCTATOYHO
ObUIO Ha BpeMs OTOMTH OT 3aBeIbIBaHUSA Y4YEOHOW YacTbhlO, M CIOBO «arpOXUMUS»
OIATh MCYE3aJ0 M3 00MXoAa C.-X. IIKOJIBI.

1 Cm. mudpe! HDKe (cTp. 16 1 18).

2 KombuHupyst paboTy CTyAeHTa IIpH pasHbIX Kadenpax, Kak C.-X. aHaAu3, KypcC II0 XHMHK
pacTeHus1, yueHHe 00 yZOOpEeHMM, C BEreTalMOHHBIMU OIBITAaMH M JUIIAOMHOH paboToM Ha arpo-
XUMHIYIECKHE TEMBL
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34 NUTAHUE PACTEHUU

3aumcTBOBanmu» 1. [locme JlaBya3be HOBas METOAMKA XHMHYECKOTO HCCIEIOBAaHMS
Morja ObITh MPUMEHEHA K HM3YYCHHIO OOMEHa BEIECTB MEXJY PACTCHUSMH U OKPY-
Karoliel Cpeloi, YTo cKa3aloch yke Ha paboTax, coBpeMeHHbIX JlaByasbe (Hada-
teix Ilpuctieem, nponomkenusix WHrenry3om, CeneObe), a B 0COOCHHOCTH Ha MO37-
Helmux pabdorax Coccropa.

B 1772 r. TlpucTaei 3aMeTHA, YTO PaCTEHHS CIIOCOOHBI B HEKOTOPBIX YCAOBHSIX HCIIPABASITH
BO3MyX, WCIOpYEHHBIM KUBOTHbIME. CBoe HabAIOZieHHE HaJ WCIPABACHHEM BO3yXa PACTECHHSIMH
IIpucraeit coeaan paHbllle, YEM OTKpPBIA KHCAOPOZ; KOIJZA K€ IIO3/THEE OH, yMes YK€ OIIPEeNeAdTh
KHCAODPOJI, XOT€A TIOBTOPUTH CBOH OIBIT, TO He CyMeA NOATBEPAUTH MEPBBIX PE3YABTATOB, TaK KaK
He 3HaA, YTO TOABKO 3€A€HbIE PACTEHMS M TOABKO Ha CBETY BBIIEASIOT KHcaopo. [losromy Ilpuctaeit
He MOT' HUY€eTro MPOTHUBOIIOCTABUTE yTBepzkAeHMIO Illeeae, YTO pacTeHMs, TaK Ke KaK M KHUBOTHBIE,
TIOPTAT BO3AyX CBOUM [bIXAHHEM.

Toabko HMurenrys (1779 r.) pazbsCHUA IIPHUUIMHBI 9TUX IIPOTUBOPEYH, [0Ka3aB, uTo [Ipuct-
AeH YIIyCTHA M3 BHUY CBfI3b, CYIIECTBYIOLIYIO MEXKY BBIIEACHHEM 3€ACHBIM AMCTOM KHCAODPOAA
u cBeToM. CeHeObe ITOKa3as, YTO HEOOXOMHMMBIM YCAOBHEM BBIIEACHHS KHCAOPOJA SIBASIETCS IIPH-
CyTCTBHE YIAEKHCAOTBI B OKPYXKAIOIIIEM BO3yXe M 4YTO 3Ta YTAEKHUCAOTA SBAFETCH HCTOYHHKOM
yraepofia PacTeHMi; TaKMM 00pas’oM BBIICHHAOCH, YTO «HCIIPABACHHE BO3AyXa» PACTEHHSMH €CTh
mpolecc MUTaHMs, a He AbIXaHMd, M YTO IIPUPOCT Beca AepeBa B M3BECTHOM OIbITe BaH-I'eabMOHTa
3aBHUCEA OT y4acTHs BO3MAyXa (YTAEKHUCAOTHI) B ImraHuu pacrermii. Orcioma CeHeObe IIpHILIEA K 3a-
KAIOYEHHIO, YTO B YAOOPEHUSX IIPUCYTCTBHE IIEPETHOsI BasKHO HE IOTOMY, YTO OH CAYKHUT IHILEH
PacTeHHIo, a IIOTOMY, YTO OH CITOCOGEH NMPHUXOAUTE B OpOoZKeHHE U Pa3BHBATH YTAEKHCAOTY; OH ITOAA-
raa, 9YT0 KOPHHU BOCIIPHHHMAIOT 3Ty YTAEKHUCAOTY IIOYBEHHOIO PacTBOpa U IMPHUBOAAT €€ K AUCTBSM,
TZie OHAa IIOf] BAUSIHHEM CBETa PA3AaraerTcsl, OTAaBasl YTAEPO[ TKAaHAM, a KHCAOPOZ, BbIZIEASIS B BO3-
nyx. Yro kacaerca Bo33peHus CeHeObe Ha 30ABbHBIE YACTH, TO OH II0AATaA, YTO OHH YBAEKAIOTCS
MeXaHHYeCKH C BOZIOH, IOCTYIIAIOIIeH B pacTeHye, II09TOMY CKEIITHYeCKH OTHOCHACS K yroTpebae-
HHMIO MHMHEPAABHBIX yI00pPEHHH.

IMpomoazkaTtesem paboT Cenebre ssBHACS C.occiop. TIoMHMO psiia TOUHBIX paboT II0 ACCHMHASI-
LMK yTA€POJa U JABIXAHHIO, OH IIEPBBIA ITOABEPT 0OCTOSTEABHOMY aHAAM3Y 30AY PACTEHHI U IIPHIIIEA
K BBIBOly, YTO MHHEpaAbHBbIE BEIECTBA He CAy4YaitHO IPOHUKAIOT B opraHu3M. «Maaoe cozepKaHue
CoAeH HE CAYXKHT [0Ka3aTeAbCTBOM HX OGecrioaesHocTH,—roBopuT Coccrop.—PocdopHOKHCAad
HU3BECTb, COAEPZKAINASCH B JKMBOTHOM OPraHM3Me, HE COCTaBAsIeT, ObITh MOXKeT, 5% ero Beca;
HUKTO He COMHEBAEeTCsI OHAKO, YTO 3Ta COAb HeoOXommMa Oas oOpa3oBaHMsI KocTeil. Y Harrea ee
B 30A€ BCEX PACTeHMH, KakHe TOABKO HMCCAEIOBaA, M HET HH MaAeHIllero mosofa yTBEPXKAATh, YTO
OHH MOIyT oboMTHCH Ge3 Heer2

Kpome anaamsoB 30abI, Cocclop IIOCTaBHA OIBITBI AAS IPOBEPKH yTBepzkaeHus Illpanepa,
IpHdeM OH IPHMEHHA B KadecTBe 0e330ABHOM Cpefpbl AeCTHAAMPOBAHHYIO BOAY M IIOKa3aA, 4UTO
pacTeHus1, BbIpallleHHble 6e3 [OCTaBACHHS MHHEPaABHBIX BEILECTB H3BHE, COAEpXKaT HX POBHO
CTOABKO, CKOABKO HX OBIAO B CEMEHax.

Coccrop Buaen B atMocepe riiaBHbBIA HICTOYHUK yTiepoJa pacTeHHH, a B IO4YBe—
HMCTOYHHMK 30JIbHBIX BEIIECTB, U B 3TOM OTHOILIEHHHM OH TOBOPHUII TOYTH TO KE CaMoe,
yTto JINOUX, KOTOPBIH BIOCIEACTBUU MCIOJb30BaJT T XK€ JaHHble aHanu30B Coccropa
7 pa3sBUTHUS U PACHPOCTPAHEHHUS CpelHd WHUPOKUX KPYrOB MHUHEPAIbHOW TEOPUHU
nutaHus pactenuit. Ho B cBoe Bpems Coccrop He ObUI 3aMeUeH U JOCTaTOYHO OLEHEH
COBpEMEHHUKaMHu; 0coOeHHO B ['epMaHHMU OH OCTajCi HEM3BECTHBIM IJs C.-X. Hes-
Teleld TOTro BpPEMEHH.

Teneps MOXKET KazaThCs CTPAHHBIM, KaK MOXXHO ObUIO FOBOPUTH 00 YCBOCHHH
yrieponaa u3 neperHos mnocie Toro, kak Cenedre u Coccrop Tak SCHO MOKa3alu, 4TO
yriiepo Oepercst U3 yrieKUcIoThl aTMOC(EpPBl, HO JIeN0 B TOM, YTO HE OBUIO JTaHHBIX
W A7 TOTO, 4TOOBI CKa3aTh, YTO moibko OJHOTO yriepojaa arMocdepbl JOCTaTOYHO
17 o0ecrieueHus: HOPMAJIbHBIX YPOXKaeB pPAacTeHUN YIIEpOIOM; €KEIHEBHBIN OMBIT
CeNbCKUX XO035IeB MOKAa3bIBajl K TOMY e, YTO CYIIECTBYeT KaKas-TO CBSA3b MEXIY
YPOXKaNHOCTHIO TIOYBBI M KOJHMYECTBOM OPraHUYECKUX BEIIECTB, BHOCHMBIX B HeEe
WM OCTAIOIIMXCS B HEl B BUAE YpOXKAaWHBIX OCTAaTKOB (a cCoAep:KaHHEe a30Ta B ITHX
OCTaTKax JdOJr0 He OCTAaHaBJIMBAJIO Ha cebe BHHUMaHHSA).

Coccrop, yka3plBasg Ha 3HA4YeHHE IMEPerHos i MJI0AOPOAUs, MEXAY MPOUUM
OTMEUaeT, YTO NMEPErHOU CONEPKHUT Te K€ caMmble 30JbHBIE BEIIECTBA, KaKue BCTpe-

1Cm. Grandeau Chimie et physiologie appliquees a 1’agriculture, p. 39, 40.

Ecau GbI 910T TpyZA AaByasbe OblA 3aKOHYEH, TO MUHEPAAbHAsI TEOPUS [IMTAHHS DPACTEHIIA
Ob1aa Obl mpy3HaHa Ha S50 AeT pamblie. AMOUXY He IIPHUIIAOCEH Obl TPATUTH CHABI HA GOPEOY C TyMy-
COBOI1 Teopueii, KOTopasi JOCTUrAa HAUOOABIIIETO pacliBeTa Kak pas II0CAE TOTro, KaK PYKOIo AaByasbe
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54 MUTAHUE PACTEHUMN

To KoIMYEeCTBO a30Ta, KOTOPOE€ HEBOJBHO BHOCHJIOCH C BOJHOH  BBITSKKOM
W3 TOYBbI, OBUIO COBEPIIEHHO HUYTOXHO M HE MOTJIO OOYCIOBUTH COOOH MBIIIHOTO
pa3BuTus pacTeHuil. KpoMme TOro, KOHTPOJBHBIN OMNBIT C BHECEHHEM TOTO XK€ KOJH-
YecTBa NPOKHUITYEHHOTO JKCTpPaKTa M3 MOYBHI MOKa3ad, 4YTO Bech 3(P¢EeKT OT Hero
MoJl BIMSHUEM KUIISYCHHUs HCYE3aeT, U TOPOX B JTOM cllyyae HE yCBOAET a3o0Ta,
KI1yOeHbKH Ha ero KOpHSX OTCYTCTBYIOT. PaboTwl ['enbpurens, mnpoaokaBLInecs
B TEUYEHHE 3HAYUTENbHOrO psiAa JeT, OTIWYAIUCh OOJNbLIOH OOCTOATEIBbHOCTHIO;
OH CTaBHUJI HE OTJAEJBbHBIC ONBITHI, a LIENbIE CEPUH UX, B KOTOPBIX 3apa)K€HHbIE COCY/bI
YyepeAoBaINCh C HezapakeHHbIMU 12 BOoT mpuMep H3 cepud OIBITOB C CEpaaeuIon:

Ortcroza ['enbpurens caenan Bbl-
BOJ, 4yTo 000O0BBIE, pa3BHUBasCh Ha

Ne 3apa- Ypoxai Ha Mpubeiae KayGeHB- o

XKeHue cocyn (B asora (B rpam- mo4YBC, cCoAcp)Kamenu COOTBCTCTBCH-

onbITa rpamMMax) Max) Ka
) HBle OakTepHH, 3apakaloTcs WMHU
1 00pa3yloT Ha KOPHAX KIYyOEHBKH,
. 0,092 . Y MOCJIE Yero IMOoJy4yalT CIHOCOOHOCTb
5 + 16.864 0.348 + ycBauBaTh CBOOOJHBIH a30T BO3AY-
3 0,063 0 0 Xa, HO 0e3 Takoro cuMObnosa 0000OBEIE
4 + 18,190 0,395 + HECIIOCOOHBI €r0 HMCIOJIb30BaTh, Tak
b 0,084 0 0 e KaK U PACTEHUS IPYTUX CEMEWCTB.

6 + 16,411 0,443 o +
—— Coo0ImuB 0 CBOMX HaOMIOAEHHUAX

Ha Cbe3/le HaTypailucTtoB B bepnune
oceHbto 1886 T., I'eavpuzens mem dan kawou k paspewenuio dasueii sazadxu%x ycma-
HOBJEHUIO mo2o0 UCKIIOYeHUus, Komopoe He NOOUYUHALOCDH oﬁmeMy npasuny EycceHzo
(mocnegnuii, xemnas paboTaTh B BO3MOXHO YHCTBIX YCJIOBHUSX U YHAalss BCIKHE
cilefpl a30Ta, TEM CaMbiM OOJibIIEd YacThlO yJansii U OakTepuil, TJIaBHBIX BHUHOB-
HHUKOB JTOT0 «HUCKIIOUEHUSD»).

Takum o6pazom, [eappurenp mokaszan, 4TO B H3BECTHOM Mepe MNpaBbl ObLIH
crapeie aBTOpbl (Trep u ap.), AaBas HEKOTOPBIM PAacTeHHUSIM Ha3BaHHE 00OTalaloLINX
MOYBY, HO TOJIbKO MX MOHMMAaHHE 3TOTO O0oraimieHust ObUIO HEAOCTAaTOYHBIM: O00OBBHIE
YBEIMYUBAIOT B IOYBE HE TOJBKO KOJIUYECTBO OPraHUYECKOTO BEIIECTBA, HO EIIE
SIBISIIOTCS M a30TOcoOupaTessiMu. Y4eT 0OHapy»KHUBAeT, YTO MOCIE YJA4HOr'0 MOceBa
KJeBepa MOYBAa MOXET IOJYYHTh a30Ta W OPraHWYECKOr0 BEIIECTBA HE MEHEE 4YeM
¢ 00bIYHOM HOpMO# HaBo3HOro ymobpenus (30—35 T HaBo3a Ha 1 ra)3.

Omneitel [enbpurens oOpatunu Ha cebs BceoOllee BHUMAHUAE M OBLIN MOBTOPCHEI
B HECKOJBKUX MecTax (B ToMm uucie B MockBe KoccoBuuem), mpudyeM MOJTYYHUIOCH
MOJIHOE TOJTBepxkKAeHne padboT [enbpurens u OBUIM MONTYUYEHBI JOTOJHUTENbHBIEC JaH-
HbI€ O MYTSX NMPOHUKHOBEHUS a30Ta B PacTEHHE, O CHOCOOE 3apa)KeHUus OaKTepHUsIMHU
U O CTPOEHUHU KIyOEHBKOB.

1 Cm. ommcanwue 310 cepun pabor: «Untersuchungen tiber die Stickstoffnahrung der Legu-
minosen von Hellriegel und Willfarth», 1888.

2 TakuM o6pa3oM, B 1936 r. ncroaHnAoCk S0 A€T co BpeMeHH OTKpbITHs ['eabpureas u 100 aeT
IPOIIAO OT Hadasa paborT BycceHro, IIOAOXKHMBIINX OCHOBAHHE AarpOHOMIYECKOH XHMHM.

3 OcobGoe moaoxkeHHe GOOOBBIX IO OTHOIIEHHIO K a30Ty I03BOASET MM OBITH ITHOHEpPaMH
B 3aCEACHHH YHCTO MHHEPAaABHOTo cybcTpaTa. IIpuMephbl BCTpedaloTcsl B BeChBMa Pa3HOOOPa3HBIX
obaacrax. Tak, oauwH M3 BUOOB ApoKa, Sarothamnus scoparius (innSpartiiim scoparium), crroco-
GeH pacTH Ha OCBIIX, CIIOCOOCTBOBATh HMX 3aKPEMACHHIO M 00pa30BaHMIO HA HHUX IIOYBEHHOIO
CAOSI, Ha KOTOPBIX BIIOCAEZCTBHH CIIOCOOHBI PACTH U APYTHE DACTEHMs; II0 TOH Ke IIPHUYHMHE Bepo-
AIOXKBSI KoAlouKa (Alhagi camelorum) crmocoGHA pacIpOCTPaHATHECS B MOAYITyCTBIHSX Cpermpeit
A3un, TO 3Ke OTHOCHTCS K COAOOKOBOMY KopHIO (Glyzzerhiza), Tem ke oOBSICHSEETCH, UTO OTKOCHI
KEAE3HOIOPOKHBIX HaChIlell AETKO MCIIOAB3YIOTCS KyABTYPOH MHOTOAeTHero aAronmHa (Lupinus
polyphyllus), motoMy ke 3TOT U ApyTrHe BHIBI AIOINMHA (K TOMY 3K€ OTAMYAIOINECS OT KAeBepa
GoABIIIEl YCBOSIIOIIEH CIIOCOOHOCTBIO KOPHEBOM CHCTEMBI) CIIOCOOHBI 0o0pallaTh GecriA0[HbIEe IIeCKH
B KyABTYPHBIE 3eMAN. Ha Goaee GoraThIXx 'AMHaX M CYTAMHKAX HEPEIKO MOXKHO BHUIETh, KaK MeCTa,
HA KOTOPBIX IIPHU 3€MASIHBIX paborax OBbIA CHAT IOYBEHHBIHA CAOH, ITOKPHIBAIOTCS CIIAOLIL KPACHBIM
(am GeabIM) KA€BepOM, KOTOPBIA B 9THX CAydasxX He BCTpedaeT KOHKYPEHIIMH CO CTOPOHBI 3AaKO-
BBIX PacTeHMI M APYTHUX ceMeHCTB. Hy»KHO 3aMeTHTh, 4TO ecAM G00OBbIE Cpel PAaCTEeHME ITOA€BOH
KYABTYPBI SIBASIIOTCSI €IHMHCTBEHHBIM CEMEMCTBOM, 3aCAYKHBIIHMM Ha3BaHME «a30TocobOHpareseti,
TO CpPeIy OCTAABHOM (PAOPBI MMEIOTCS BCe ke (POpMbl, TakKe o0Aafarolime KAyOeHBKaMH H CIIOCO0-
Hble HCIIOAB30BaTh a30T BO3MyXa; TAKOBBIMM SIBASIOTCS, Harpumep, oabxa (Alnus glutinosa),
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ITpu Bcell yOemuTEeALHOCTH (DAKTOB, HAMNEHHBIX ['eAbpHUreAeM, U psafa IIOATBEPIKIAOLIX
HabAIOIeHI IPYTHX aBTOPOB BCE Ke OBIAM AWIIA, IIHLITABIIMECS JATH MHOE TOAKOBAHHE THM HaOAO-
mexviaM. Tak, yKa3bIBAAOCH, YTO U3 OILITOB ['€ABPUTeAs CAEAYeT TOABKO TO, UYTO GOGOBBIE ITOAB-
3yIOTCS KAKHUM-TO MCTOYHHKOM a30Ta, HEJOCTYIHBIM APYTHMM PaCTEHMAM, HO YTO 3TO 3a HCTOYHUK,
W3 OIILITOB €Ille He BHIHO.

Hanbosee scHOe M OKOHYATEABHOE MOOKA3aTEABCTBO TOTO (PaKTa, UTO HAKOIACHHE a30Ta
600OBBIMI ITPOHCXOMUT 3a CUYeT CBOOOTHOIO a30Ta (@ He YTAEKHCAOTO aMMOHHS), IIOAYYEeHO OBbIAO
[Maesunrom u AopasoMm (1890), KoTOpble JABAAM PACTEHMSM TOYHO OTMEPEHHBII OOBEM BO3AyXa
U IIOTOMY MOTAH VYECTBH B KOHIIE OITbITA He TOABKO IIPHUOBIABL a30Ta B PACTEHHH, HO U YOBIAL Ta30-
obpazHoro azora w3 armoodepbl [IAS 3TOTO PACTEHHS BBIPAIIBAANUCH B 3AMKHYTOM CTEKASHHOM
cocyzie, B KOTOPBII BBOOUAW OIIPEAEACHHBLE OOBEM YKCTOTO a30Ta, KHUCAOPOAA U YTAEKUCAOTHI
(rmocaeHsAS B HECKOABKO IIPHEMOB); IT0 OKOHYAHHM BETeTAIIMOHHOIO IIEPHOia ra30Basi CMECh BbIKA-
YHBaAACh C IIOMOIIBIO PTYTHOTO Hacoca U OpaAMCh IIPOOBI OAS aHaAM3a.'

Bot GasaHC a30Ta [AS OJHOTO U3 OIBITOB:

IOd o oo beITaAa ITocaeons TTa

B modBeE.....oeviiinnnn 43 Mr B IOYBE....ciiiiiiininnnnn. 17,5 vr
B ceMeHH........cevinininnn.... 28,2 » B pacTeHHH..........eeneenene. 49,1 »
Bcero.. . . 32,5 M Bcero.. . . 66,6 Mr

TakuM 00pazoM, IIPHUOBIAB a3oTa paBHaAACh 34,1 mr. [JaHo ke ObIAO Ta3000pAa3HOTO a30Ta
B Hadase orbrra 2 483,3 cM3, riocae ombrta HatineHo 2 457,5 cm3, yObIAb paBHsercs 25,8 cM3, 9To
cocraBageT 32,4 Mr asora. [IAd OAUTEABHOTO OIBITA, OXBATLIBAIOIIETO IIEALIM BereTAIlMOHHBIA
TIEPHOJ, IIPU CAOKHOCTH MAHUIIYAAITHH C GOABIIIM OOBEMOM Ta30B, HaieHHbIe BeAMIHHbI (32,4 U
34,1 Mr) Hy:KHO IIPHU3HATH JOCTATOYHO OAMZKHMMHI MeEXKAy COOOI, TAaKWM OOpa3oM npupocm asoma
6 pacmenuu coenadaem c yboutbto e2o0 8 oxpyrcarouseiic. ammocgepe.

A30T 3TOT HIeT Ha oOpazoBaHKe GEAKOBBIX BEIIECTB, KOTOPHIMI YPE3BBMMAMHO OOraThl KAY-
GEHBKH; COCTaB KAYOEHBKOB PE3KO OTAMYAETCS OT COCTABA KOpPHEH, KaK 3TO BUIHO U3 CAEIYIOILIETO
COITIOCTaBAEHUS [AS AIONHHA (B IPOLEHTAX):

Kay6enbku Kopuu
BeaRH (NX6,25) i 45,3 7,1
Be3a30TUCThIEOKCTPaKTUBHBIE — BEIIECTBA 32,5 34,6
D2 1@ § 535 ST TP OPRPUPRN 5,3 1,3
KABTHATKA cciiiniiiiiiiiieie e 9,4 52,9
B0 AB ettt 7,5 4,1

Ho GbIAM ellle CKENITHKH, KOTOpBbIE M 9THM (PaKTaM IIBITAANCH JaTh HMHOE TOAKOBaHMe. Tak,
GepAMHCKUE GoTaHMK PpaHK IT0AATAA, YTO KAYOEHBKH OoraThl GeAKaMu He IIOTOMy, YTO MX obpa-
30BaHHE CTOHUT B IPHUYHMHHOM CBA3U C (PUKCcAIlMel a3oTa BO3Ayxa, HO YTO OHH SBASIOTCS TOABKO
CKAQ[IOYHBIM MECTOM, B KOTOPOM GOGOBBIE OTAAraroT a30THCThIE BEILECTBA, YTO Aa30T BO3/yXa,
MOZKeT ObITh, yCBAWBAETCSI PACTEHUSIMI YePe3 AUCThSI HYTO CIIOCOOHOCTD €ro (hHKCHPOBATE IIPHCYIIA
He omHMM GO0OBBIM, a KM BCEM PACTEHHSM, HO TOABKO y GOOGOBBIX OHa CHABHEE BBIPaKEHA, HeM
y APYTHX CEMEUCTB.

JIAsT TIPOBEPKU 3THX yTBepxKaeHuii PpaHka ObIA mmpoBeneH pazn ormbroB Koccosruem B Ilet-
poBckoit akanemum 1pu Kacgernpe K. A. TumupsseBa (B TeIAMYKe, Telleph IIPHHAACIKAIIECH CeAeK-
ITMOHHOH CTaHIIHH); Of[HA CEPHS OIBITOB OTHOCHAACH K BOIIPOCY, IIOCTYIIAET AH a30T, (PUKCHPYEMbI
6000BBIMI, Yepe3 AUCTbsI HAH depe3 KOPHH. [IAS TOro YTOOBI IIOAYYHTDH OTBET Ha 3TOT BOIIpoc, Koc-
COBHUY BBIpaIlBaA PacTe€HHd (TOPOX), OKpyzKasd HEINOCPEICTBEHHO arMoctepoi, AMIIIEHHOH as3oTa,
B OTHUX cAydasax KopHHU (I), B gpyrux—HazmzeMHble yactu pacrenuii (II); B ToMm u apyrom caydae
GpaAuch MOAOZBIE POCTKH TOpOXa, Y2Ke HMMEIOIHe KAyOeHBKH Ha KOPHSX, B IIECOK BBOAHMAKCH BCE
HeoOXOAMMBIe COCTaBHBbIE YaCTH HOPMAaABHOM CMECH, KpOMe a30Ta.

Yrobbl He AaTh a30Ta BO3/Ayxa KOPHAM, B IIEPBOI CEPHUHU OIBITOB Uepe3 IIeCOK IIPOITyCcKaAach
B Te4YeHHe BCETO OIbITA CMECh KHCAOPOA C BOJIOPOZIOM (IIOCACIHMI ObIA B3IT TOABKO KAK MHEPTHBIA
ras, 4Tobbl pa3baBUTh KHCAOPO/); KOPHH OT IIPOHUKHOBEHHS HAPY2KHOTO BO3/yXa HM30AHPOBAAKCH,
a HaJ3eMHble YaCTH Pa3BHBAAHCH CBOOOIHO.

rox (Eleagnus) u omHO samoHckoe xBoiHoe—Podocarpus. Bce 3TH pacTeHus HMMeIOT KAYGEHBKH
(1AM TIOmOOHBIE MM 0Opa30BaHMsI), IIPUYEM 00pa30BaHKE KX BbI3BIBAETCH APYTHMMM MHKPOOPTaHH3-
MamMH, 4eM y GOOOBBIX.

OTMeTHM 3[eCh Ke, YTO, KpoMe GakTeprii, JKUBYIIIMX B KAYOE€HBKaX O000BBIX, CIIOCOOHOCTH
CBSI3BIBATBH A30T aTMocephl, IIEPEeBOAA €ro Yepe3 aMMHaK B aMHUHOKHCAOTBI M GEAKH, CBOMCTBEHHA
€Il HEKOTOPbIM (HEMHOTHM) M3 CBOOOMHO JKHBYIIMX OaKTepHii, KOTOPbIE TOXKe HYKIAIOTCS B 0e3-
a30THCTOM OPraHMYeCKOM BeIlecTBe Kak HucrouHnKe sHeprum (Clostridium, Azotobacter cBsa3bIBaroT
a30T BO3AyXa IyTeM BOCCTAHOBHTEABHOTIO IIPOLIECCA C ITOMOIIBI0 OPraHMYeCKOTO BEIIeCTBA, IEPBbIL
B aHAdPOOHBIX, a BTOPOH B adpoOHBIX YCAOBHAX). OMHAKO HCIIOAB30BaHHME 3THX OaKTEepHil He Tak
AETKO OCYIIECTBHUTB, MO0 €CAM JaiKe BHOCHTH B IIOYBY IIOBBIIIEHHBIE KOAMYECTBA OPraHHYECKOIo
BeIIeCTBA (HAMIa [AS 9TOTO JelleBble €ro (POpMbl), TO HEAb3S JOCTHUTHYTE TOTO, YTOOBI €0 HCIIOAB-
30Basa He Bc Macca OakTepuil M IpHOOB, KUBYIasd B IIOYBE, & TOABKO Te OaKTEpPHH, pa3BHUTHE
KOTOPBIX HAM XKEAATEABHO. B 3TOM OTHOIIEHMH CHMMOMO03 ¢ GOGOBBIME sIBASIETCSI Topasfo Goasee
BaXKHBIM CAy4daeM, H00 6060Boe KOPMHUT YTA€BOJAMH TOABKO JAHHBIA BUZ OAKTEpPUii U He BILyCKAET
BHYTPb KOPHS APYTHX BHIOB (OAMIKe 00 HCIIOAB30BAaHHUM a30Ta BO3MAyXa ITHM IyTeM OyzeT roBo-
PUTHECS B TA@BE O 3€ACHOM yAOOPEHHH U O GaKTEPHAABHBIX YAOOPEHHSIX).



56 IINTAHUE PACTEHHUHU

Bo BTOpO# CepHH ONBITOB, HA00OPOT, KOPHH ITOAYYAAH BO3AYX, HO AHCTBSM JaBaAach BCE
BpeMsI CMECh U3 BOIOPOJA, KHMCAOPOJAA M YTAEKHCAOTHIL

B pesyabTare 0Ka3aA0Ch, YTO BO BTOPOH CEPUH Pa3AMYHI B PA3BUTHH PACTEHM He oOHapy-
KHAOCh, KOAMYECTBO a30Ta B PACTEHMsIX OBIAO OHHAKOBO, BCE PABHO IIOAYYAaAH AW AUCTBSI BOIO-
PO MAM a30T; HOB IIEPBOM CEPHH 9TH pa3AMdusa ObIAM, a MMEHHO; (pHKcalms asoTa Habalomasach
TOABKO TaM, TAe MMeA MECTO CBOOOMHBIN JOCTYII BO3Ayxa K KOPHAM, HAIIPUMED;

Codeprxanue asoma e pacmerusix (B MHAAUTPaAMMAaXx)

a b
J D =ToTc3i 5. ST 43 48
Kopuu moaydasu { BOOOPOA+KHOAOPOL............. 7 U

TakuM 0Opa3oM, Pe3yABTaTHI OILITOB KoCCOBMYA TOBOPHAM IIPOTHB MHeHUS dpaHKa OTHOCH-
TEABHO y4YaCTHd ANCTHEB B cbm<ca}.u/m a3ora BO3AyXa 6060BLH\/H/I pacTeHUAMU U IIOATBEPZKIAAN
BBIBOZ, U3 paboT 'eAbpHUIeAs OTHOCHUTEABHO POAM KAYOEHBKOB.

MoXHO cKa3aTh, YTO OTKpBITHE [ enbpuress, BBISICHUBIIEE B OCHOBHOM BOTIPOC
00 0COOCHHOCTSIX MUTAaHUS a30TOM O0OOBBIX pacTeHWU, 3aBepIIacT MEepPBBHIH 3Tanm pas-
BUTHSI TOYHBIX 3HAHWH, JIS)KAINUX B OCHOBE COBPEMEHHOTO YYEHWS O MUTAHUHM pacTe-
HUA. YCTaHOBJICHHE OTHOCSIIUXCS K 3ITOMY BOMNpPOCY (PaKTOB Jaji0 BO3MOXKHOCTH
pa3pemuTh TJaBHEUIIHEe MPOTUBOPEUHS, BO3HUKABIINE IMMPHU IMOCTPOCHUU OCHOBHBIX
Hay4YHBIX TPENCTABICHUN B arpOXMMHHU CO BPEMEHH €€ OCHOBOIOJOXHUKOB—Dbyc-
ceuro u JlubOuxa.

3akaHYMBas HAa 3TOM UCTOPUYECKUU OYEPK O PAa3BUTHHU B3TJISAJIOB HA MHUTAHHUE
pacTeHui, Mbl IepeiiieM Jlanee K M3J0KEHHI0 COBPEMEHHOTO0 COCTOSHHS HAaIlUX 3Ha-
HHUI B 3TO# 00JIacTH M Ipexkie BCero oOpaTHMMCsA K PacCMOTPEHHIO POJIU OTACIBHBIX
AJIEMEHTOB MMHUTAaHUSI B JXKWU3HU pPaCTCHUH.

POJIb OTAEJIBHBIX 3JEMEHTOB

Llenpro BO3MENBIBAaHUS PACTCHUHN SBISCTCS MPOU3BOACTBO OPTaHMYECKOrO Belle-
CTBa, MPHUYEM 3TO BEIIECTBO CO3[AETCS PACTCHHEM 33 CUYET MHHEPAIbHBIX COCIMHCHUH,
TJIaBHBIM 00pa30oM M3 YIIIEKUCIOTHI U BOJBI, MPU YYACTHH SHEPTHH COMHEYHOrO JIyYa.
OCHOBHBIM MPOIIECCOM, MPUBOAAIIUM K 00pa3oBaHUIO 0€3a30THCTHIX BEHIECTB (Kpax-
Majga ¥ JAPYTHX YIJICBOJOB), SBJISAETCS BOCCTAHOBJICHHUE YIJICKUCIOTHI, HAYyIICE
¢ BBIIENEeHUEM Kuciopoga. CXeMaTHYeCKH 3TOT MPOLECC MOXKHO MPEJCTABUTH TaKOM
dbopmynoii2:

6HrC03=CaH 120 6-f 60r.

Takum O6p330M, n3 yrjcpoaa, 3aMMCTBOBAHHOI'O PAaCTCHUAMU U3 YIIIECKUCIOTBI
BO3ayXa, BMECTC I BOAOPOAOM M KHCIOPOAOM BOIbI O6paSyIOTC$[ yriaeBoAbl; 3THU IEP-
BUYHBIC MPOAYKTBI CHUHTE3a CJIYXKAT AaJbIIC MAaTEpHUaIOM, U3 KOTOPOIro 06pa3y10TCﬂ
B paCTCHUU APYrue 0e3a30TUCTEIC COCAUHCHUA (HpOI[yKTLI yHHOTHeHI/Iﬂ3, KaK KIJICT-
JaTKa, WJIN ONPOAYKTbI OKHCJICHHUSA, KaK OPTraHUYCCKHUEC KUC
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96 INUTAHUE PACTEHUA

TOM WJIM APYTOM ypOBHE OBUT MCIOIb30BAH METOJ] TAK HAa3BIBAEMBIX «TEKYYHX pac-
TBOPOB», T. €. PAaCTEHHs BBIPANIUBAIUCH B TAKHX YCIOBHSIX, KOTJIa pPacTBOpP, COIEp-
JKaI[UU TUTATEIBHYIO0 CMECh, HEMTPEPBIBHO MPOTEKAET Yepe3 COCyll, B KOTOPOM (B IECKe
WU B BOJHOW KYJIBTYp€) HAXOATCA KOPHU pacTeHHUs. Torjga yaaeTcs MOANEpKHUBATH
COCTaB pacTBOpa HErO peakiuio 0oJiee IUIH MEHEe OCTOSIHHON B TEYCHUE BCETO OIIBITA.

W3 5THX ONBITOB BBISICHWJIOCH, YTO €CIU CPaBHUBATh aMMHAYHOE M HHUTPATHOE
MUTAaHUE HE MPU KAKOH-THOO ONHON peakluu, a IPU Pa3TUYHBIX, TO ONTHUMYM s
TOTO W JPYroro HCTOYHHKA a30Ta OKAa3bIBACTCS HEONUHAKOBEHIM. Tak, B OIBITaX,
MpOBEICHHBIX B 1926 r., oOHapyXmiIock, 9ro npu pH =5,5 cBeknoBua pa3BUBAIACH
JydIie Mo CeNUTpe, 4eM Mo aMMuadHou conu, a npu pH =7,0 pesynprar Obu1 00pat-
HBIA (CM. JaHHBIE U3 ONBITOB JlMKycapa, mpHBeAeHHblE Ha cTp. 88).

TakuMm 00pa3oM, B 3aBUCUMOCTH OT PEAKIIMU PACTBOpA, IEPEBEC MOMKET OBITh
Ha CTOPOHE TO OJHOIO, TO APYroro HCTOYHHKA a30Ta: NMPU HEHTPalbHON peakiuu
aMMHaK MOXET OBITh JyYIIUM HCTOYHHKOM a30Ta, YeM HHUTPaThl, WIH OBITH OJHMHA-
KOBBIM C HHMH, IIPH KHCIOH XK€ peakIh MOXET UMETh MECTO OOpaTHoe.

OTH pe3yAbTaThl MOATBEPAMANCE B ITOCAEYIOIIHE TOBI IIPHU OIbITaX HEe TOABKO CO CBEKAOH,
HO U C KyKypy30H, a 3arem [lupie B 'epMaHHM Ha LIEAOM Dsifie PacTeHMI Takoke HabArofaa paBs-
HOE HAM Aydlllee NeHCTBHe aMMMaka 0AM3 HeHTpasbHOM TOUKH, B TO BpeMs KakK B KHCAOH cpere
aMMHAaK 3HA4HUTEABHO YCTyIIaA HHTpaTaM.

To ke MMeAO MEeCTO IPHU OTKAOHEHHU B CTOPOHY IIEAOYHOH peakimm. [103ToMy MOKHO Ioaa-
raTh, YTO AMIIAMTYAa OAATOIIPHUSTHOIO MEHCTBHS PACIIPOCTPAHSAETCH Y HUTPaToB Ha GoAblllee
4HcAO cTyneHed pH, dem y aMmmaxa.

Janbiie B HalIUX OMbITaX 0OHAPYKHUIOCH €lle OIHO OOCTOSITENHCTBO, @ UMEHHO:
KpomMe KOHyenmpayuu UOHOE 6000]7000, Ha pe3yibmam onbvlma eéiusem npucymcmeue
opyeux kamuonoe, IPUTOM PA3IMYHO B Clydae aMMUaka U HUTpaTra, a UMEHHO: IpH
3aMeHe HHUTPaTOB aMMHAKOM OJarompusATHOE JAEWCTBUE OKa3bIBaeT IOBBIIICHUE
colep)XaHUs HOHOB KajblUs B MHUTaTeIbHONW cMmecu (mpu ogHOM U TOM ke pH);
TakK e OnaronpusaTHO moBbimieHue coaepxanus Mg u K. OcoOeHHO B KUCIOM HUHTEp-
Basie BBefeHue noHa Ca B Buje CaCl2 unu CaS04 ynydiaer pocT pacTeHUH B MPUCYT-
crBun NH4, HO MoxeT oka3aTh oOpaTHOe AEHCTBHE NMPU HUTPATHOM NUTAHHUH.

INosToMy ecan Mbl B IUTaTeAbHOI cMecn 3aMeHMM Ca(N03)3 ammmadHOM COABIO, TO HEMO-
CTaTO4YHO JaTh SKBHBAACHTHOE KOAMYECTBO Kaablug B Buzme CaS04 mam CaCl2 a Hy>KHO BBECTH
ropaszo OoAbIlle MOHA KAABIHsI, YTOObI CO3AATH IIpeobAaaHue KaABIUS HA aMMOHHEM. 3IeCh Mbl
HMEEM [I€A0 C W3BECTHBIM PABHOBECHEM MEKIy KATHOHAMH, C HAPyILIEHHEM TOIO, YTO HA3BbIBAETCS
(pH3MOAOTHYECKOH YPaBHOBEIIEHHOCTHIO PacTBOpA.

Kpome peakmuu cpeasl U cocTaBa KaTHOHOB, BOMPOC 00 ONTHUMAJbHOW KOHIICH-
TpalMHU pacTBOpPa aMMHUAYHBIX COJIEd M HUTPATOB PEIIACTCA HEOJIUHAKOBO: u36b1moK
Humpamoe nepenocumcsas pacmenHusimu jgezcue, dvem bonbuiue Koauvecmed amMMudaxd.

[TosToMy npu 3ameHe B OOBIYHON MUTATEIBLHOW CMECH HUTPATHOTO a30Ta aMMHUad-
HBIM, KpOME€ pEryJIupOBaHHUs pPEaKIMU M COCTaBa KATHOHOB, OCOOEHHO IIOJE3HBIM
MOXKET OKa3aThCS BHECEHHE HE BCEW JO03bl a30Ta Cpa3y, a B HECKOJBKO MPUEMOB.
Torna MOXXHO MOJYYUTHh IO AMMHUAYHOMY MUTAHUIO PE3yJbTATHl Jy4IIUE, YEM 1O HUT-
paTHOMY (a eciu BHECTH BCE KOJMUYECTBO Cpasdy, TO pPa3BUTHUE IO HUTpaTaM MOXKET
0Ka3aThCsl JY4YlIUM, YeM 10 aMMHUaKy).

Urax, c Touku 3peHus (GU3HOIOTHISCKON BOIPOC O TOM, YTO JIyUIlle—aMMHUAYHOE
WM HUTPATHOEC TIUTAHUE, HE MOXET CTAaBUThCSA B Takou obOmieit dopme. Cmorpst
10 COCTaBY OKPYXKAIOIIEr0 pacTBOpa, PEUICHUE MOIYy4YaeTCsl pPa3HOE, U €CHU AN Kax-
JIOTO UCTOYHHKA a30Ta CO3/JaTh HAUIYUYLIYIO KOHIIEHTPAI[UIO, PEAKIIUIO CPEAbl U COCTaB
JpYTUX KaTHOHOB, TO MOXHO TMOJy4YaTh OJMWHAKOBO XOPOIIME pPE3yJbTaThl Kak
C aMMHAaKOM, TaK WU C HUTpPATAMH.

Hdanee Mbl OOHAPYXXHIIM, YTO He moOAbKO GHew HUEe, HO U GHYMPEHHUE YCLOGUA
6 pacmenuu, 6 yacmHuHocmu,ma uiu UHASL cmeneHbdb obecneuennocmu yeﬂeeoda/wu, TAKXE
MOTYT BJMSTH HAa OTHOIIEHHWE PAcCTEHUN K aMMHaKy. Tak, HOpMaJIbHO aCCUMHIHPY-
IOIME PACTEHHS CIIOCOOHBI JIyUIlle MCIOJb30BaTh aMMHAaK, YeM MOJOJbIC TPOPOCTKH
TAKUX PACTCHUN, KOTOPBIE COAEPXKAT Majblid 3amac YrieBOJOB B CEMEHaX, WJIU E€CIU
HEJIOCTATOK YTJIEBOJOB CO3JAaETCS BBIPAIIMBAHUEM MPOPOCTKOB B TEMHOTE (ITHUOJIUPO-
BaHHBIE pPACTEHHUS).

O MUTAHUU PACTEHUN AMMHUAUYHBIM U HUTPATHBIM A30TOM 97

[Ipu OTHOCUTENBHOM HEAOCTaTKE YTJIEBOAOB CHHTE3 aMUIOB B PAcTEHUHU MOJa-
BJISIETCS, B TO BpeMs KaK pPeAyKUHS HUTPATOB elle MOXXET HUMETh MECTO, O3TOMY
B TakUX HEHOPMAaJIbHBIX YCJOBHUAX, Hampumep, (u3noigoruueckas KHCIOTHOCThb
NH4N 03 ne mposiBiseTca, Tak KaKk OTCYTCTBYET NIpHYHMHA, ee oOycloBIMBarouias
(Takoe ke OTKJIOHEHHE MOXKET ObITh BBI3BAHO W M3OBITKOM a30THUCTON MUILH U JPYTUMH
YCIOBUAMH: CHIBHON KHUCJIOTHOCTHIO, HEHOPMAJbHBIM COOTHOLIEHHEM HOHOB B MHTa-
TEIBHOU cpefie).

B utore Ml MOXeM clenaTh TaKoe 3aKII0YEHUE: €CIM HEeNPaBUIBHO OBLIO MpexkK-
Hee MHEHHE 00 a0COJIIOTHOM NPEMMYIIECTBE HUTPATHOTO NMUTAHUS Nepel] aMMUAYHbIM,
TOYHO TaK oice HEMPABHIIBHO ObLIO OBl J€NaTh M OOpaTHBIM OOIIMIA BEIBOJ 00 abCOMIOT-
HOM IIPEMMYIIECTBE aMMHMAYHOTO NUTAaHUSA NEepel] HHUTPAaTHBIM, TaK KaK, B 3aBUCH-
MOCTH OT YCJOBHH (BHYTPEHHHUX M BHEIIHHX), PE3yJbTaT OyIeT pa3iuvyeH H OITHU-
MaJbHble KOMOMHAIIMU 3TUX YCJIOBUU JJIsI aMMHaka M HUTPATOB HE COBIIAJAIOT.

Ecnu MBIl cymeeM OCYIIECTBUTh ONTHMAJNIbHBIE IJISI KaXXJIOTO HCTOYHHMKA a30Ta
yCIOBHS, TO MBI NPUJAEM K MPUHIUNUAIBHOMY MPU3HAHUIO HMX PaBHOIEHHOCTH
¢ (U3HOTOTUYECKOW CTOPOHBI; €CIIM K€ MBI OyJeM MX CpaBHUBATh IPHU KAKUX-THOO
OJIHUX YCJIOBHSX, TO MEPEBEC MOXKET OBITH TO Ha CTOPOHE OJHOT0, TO IPYTroro MCTOY-
HUKa, CMOTpPS MO 3TUM ycloBUsM. Ho W3 BBIBOAA (PU3HONOTHYECKOTO, OE3yCIOBHO
I HaC HEeoO0XOAMMOTO, Mbl HE MOXKEM €lIe MPsIMO JelaTh BbIBOJAa arpOHOMHUYECKOTO,
TaK KakK cO3JaBaTh ONTHUMAaJIbHBIE YCIOBUS JIJIs1 KaXXIOI0 MCTOUYHHUKA MBI MOYKEM JIETKO
TOJBKO B JIaDOPaTOPHOM OIIBITE, TI€ B HAIIMX pyKaX HaXOMISTCS BCE phlYard 1o u3Mme-
HEHUIO CBOWMCTB CpeJbl; MpHU IMepexoje Ke K IMoJeBoi 00cTaHOBKE (Ie MBI HE MOXKEM
yAaJdsaTh TaK, KaK B TEKy4YHMX PacTBOpaxX, OCTATOYHbIE AHWOHBI WIJIM KAaTHOHBI), HEOO-
XOAMMO Y4Y€CThb UX BIWAHHE Ha PEaKIMIO MOYBHI U HEMOCPEACTBEHHO Ha CaMO PacTeHHE
U, TOJBKO MPUCMOTPEBIIUCH K 3TUM pealbHBIM B3aUMOOTHOUIEHUSAM MEXAY yaoOpe-
HUSMHU, PACTEHHEM M IMOYBOH, clIenaTh BBIBOJA, MPUJIOKHUMBIK Ha HpaKTHUKE.

Tak, ecnu He NPUMEHSETCSd HUCKYCCTBEHHOE PEryJlMpOBaHHE pEakLHH, TO BCe-
TaKd pacTeHHe Jerde NpOTUBOCTOUT HEKOTOPOMY CIBHUTY PEAaKLHMH B IIEIOYHYIO CTO-
POHy, YeM B KHCIIYI0, Oaroaapsi BBIIEICHHUIO YTIEKHCIOTHI MPH JBIXaHUU KOPHEBOM
cuctembl. B cnyuae BHecenus NaNO03 unu Ca(NO03)2 u Gonee ObIcTpOro moriionie-
HUSl pacTeHHWEM KHCJIOTHI, YeM OCHOBAHHUs, B OKpYXXaloLled cpele HaKOILISIOTCS
He cBOOOJHBIE IeNour, a OMKapOOHATHl. A TaK KaK YTIeKUCIOTHI MOoJy4aeTcs U30bl-
TOK, TO 3HAYUTENbHOW IIEJIOYHOCTH He Halrojaercs, peakuus OJM3Ka K HEeUTpab-
Ho. Ecnu sxe mbl BHOcuM NHACI unu (NH4)2S 04, To ocraromieiics KucioTe pacTeHue
.HUYEro NpPOTHUBOIOCTABUTh HE MOXET, M KOHEUYHBIM pe3yinbTaT LENUKOM 3aBUCHUT
OT CBOMCTB NMOYBHI, OT OOraTcTBa €€ OCHOBaHUSIMHU.

Kpome Toro, xak yxe ObUIO CKa3aHO, PAacTEHUs CIOCOOHBI Jierdye MEpPeHOCUTHb
BPEMEHHBIM M30BITOK a30TUCTOTO MHUTAaHUS B (opMe HUTPATOB, YEM B BUJE aMMHAaKa.
OcO0EHHO 3TO OTHOCHTCS K pAacTeHHsIM, B MOJOJOM Bo3pacTe (MpH MpOpacTaHUH
M BCXOJax) HE pacrmoJiaralolluM OOJbIIMM 3alacoM YIJIEBOJIOB B CEMEHax, KaKoBa,
HaIlpuMep, CBEKJa, CEMEHa M MPOpPOCTKHl KOTOpoil OenHbl 3amacoM yrieBoJOB. ITO
HMMeeT CYILIECTBEHHOE 3HaueHHEe NPH BHECEHUHU OOJBIIMX A03 YO0OpeHHs mepen moce-
BOM, a B OCOOCHHOCTM NIPU MECTHOM BHECEHHH INPH IoceBe (psAAKOBOE yAoOpeHHe),
KOTJla OMAacCHOCTh MPOSIBJICHUS OTPHULATEIBHOTO BIUSHUA HM30BITKA a30THCTOrO MUTa-
HUs Hanboliee BeposiTHA. Takue ke pacTeHus, Kak kaprodenb, Oiaromaps rpoman-
HOMY 3aIlacy YIJICBOJOB B KPYITHOM IOCEBHOM MaTepHale, CIIOCOOHBI TOpa3/io JIydIie
MEPEHOCHUTH MOBBIIIEHHOE CHA0XEHUE aMMHAKOM.

[Toka Mano W3y4eHO B MOJIEBBIX YCIOBHSAX 3HAaueHHE Takoro (Qakropa, Kak
YPaBHOBELIEHHOCTh HIOHOB aMMOHUS IPYTMMHU KaTHOHAMHU. BO3MOKHO, UTO BHECEHUEM
BMECTE C aMMHUAYHBIMU COJIIMH YJIOOpEeHHH, colepKalux Kalbluil (0COOEHHO Ha MOY-
BaX, O€IHBIX OCHOBAHUSAMH), MOKHO CO3[aBaTh JIyUIlIM€ YCJIOBHS JJI1 IUTAHUS pacTe-
HUW aMMMAuHBIM a30TOM2.

1 B wmawaune POCTQ, IIOKA HE O6pa3OBaAaCL AOCTaTOYHad aCCHUMHAHDPYIOIad ITIOBEPXHOCTH
AVICTBEB.

B nocaeanee BPEMA HOI}y‘-IeHLI OIIPENCACHHBIE NAaHHBIE O TIOAOZKUTEABHOH POoAr KaAud IIpU
aAaMMHAa4YHOM nNuTanuu PACTCHUN (Typ‘{I/IH).
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100 IIUTAHUE PACTEHUU

V3 GoABIIIOrO YHCAa CMecel, BKAIOYAIOIX B KadeCTBe COIPsDKEHHOH mapbl coaeit Ca(NO:s):
u KH:P 04, HauboABIIIMM paCIIpOCTpaHEHMEM IIOAB3YIOTCS cMecu KHoma u I'eAbpHreas; Tak Kak
Ha cMecH KHoIla MBI OCTaHABAMBAaAHUCh B MCTOPHYECKOM Odepke (cTp. 46), TO 3/1eCh pacCMOTPHM
GAMIKE TOABKO CMeChH 'eAbpHTreas.

F'eabpureab pa3paboTas CBOIO IMHTATEABHYIO CMEChb OAS IleCYaHbIX KyAbTyp. CocraB cMmecH

CAeAYIO I UH:

Ha 1 xr mecka

CocrasB cCMECH B rpaMm- B MHUAAU-

Max SKBHBa-

A€HTax
1. Ca(NO:L (cumras Ha Ge3Bommyro coap) 0,492 6
2. KHoPOs i, 0,136 1
3. MgSO: (Ha 6Ge3BOAHYIO COAB) . . . . 0,060 !
4 K C i 0,075 |

5. FECL i 0,025 OKOAO 1/2

Ecan ommIT craBUTCS B BOAHBIX KyABTYPaX, TO IIPHUBEACHHBIE KOAMYECTBa coAeil yacTo GepyT
Ha 1 A BOIBL

XapakTepHbIM [Ad CMeCH 'eAbpUTreAs sBAFETCH CAEMyIOLLEe:

a) Bce coam marorca B pacTBoOpHMOM hopMe.

6) IlepBoHaYaAbHAS PEAKIMS CMECH SIBASIETCSI KHCAOH, YTO OIIPeAeAseTCs HAAUIHEM B CMECH
KHcAOTo pocdhata Kaaus M THAPOANUTHYECKH KHMCAOT'O XAOPHOTO Keaesa. [Ipyrhe COAM SBASIOTCS
HEUTpasbHBIMM cOAdMH. Baaromaps 3ToMy IlepBoHadYaAbHas peaKlMd IIHTATEABHOIO pacTBoOpa
B IeCYaHBbIX KyAbTypax cooTBeTcTByeT pH oT 4,2 1o 4,5, a B BoAHbIX KyabTypax pH =4,0 u gake
HECKOABKO KHCAEE.

B) B KadecTBe mcTOuHMKA azora HUcroab3oBaH Ca(N03)2—dhu3nororMdecKy IEAOYHAsI COAb,
U3 KOTOPO# a30THAasl KHCAOTA ITOTAOIIAETCS B OTHOCHUTEABHO OOABIIIEM KOAMYECTBE, UeM KAaABLIHH.
Ocraronimiica B pacrBope Ca(OH,s maer raaBHBIM 00pa3oM Ha HEHTpaAn3aluio KHucaoro dpoodara
KaAWs M YacThIO0 Ha HEHTPAAHM3AIIHIO COASTHOM KHCAOTBI, OOpa3yIOILIeHcs IIPH T'MAPOAN3€ XAOPHOTO
xeae3a. B nepeoM cayuae noaygaerca CaHPO4, a Bo BropoM caydae— CaCl2. Korzma 311 peakimm
B IIUTATEABHOM pacTBope IpodayT, B masbHedineM Ca(OH): ¢ yroabHOM KHCAOTOH, BBbIIeASEMOH
KOPHSAMH pacTeHuii, obpasyer GUKapOoOHAT KaAblus, Gaaromapsa deMy pH muTaTeAbHOTo pacTBopa
JOCTHTAET IIOCTEIIEHHO s ,s — 7,2. TakuM obpa3oM, peaxiys pacTBopa B cMecH I'eAbpHUTeAss BO BpeMst
pasBUTHA pacTeHUM H3MeHdeTca npuMepHo oT pH =4,2 no pH =7,2. Ororo 'eabpuUreab y4ecTb He
MOT, TaK KaK MeTOAWKa ompefeAscHus pH Oblaa pa3paboTaHa IO3IHEe.

OCHOBHBIM HEZIOCTATKOM CMeCH ['eABpHTreAd SBAFGETCH CAHIIKOM KHCAAs PEaKIIHsS HCXOMHOTO
pactBopa. OfHAKO 3TOT HENOCTATOK MOXKET ObITh YCTpaHeH, eCAH B3aTh He omuH KH:.PO04, a cvech
KH:PO.+K:HP04 MoxH0 Takke H006aBASITHL K PACTBOPY ILIEAOYE 10 TAKOTO COOTHOIICHUS MEXKIY
MoHO- u mudoodaToM, uTobbl pactBop uMeAa pH okoao 6,0. Torma pH pacrtBopa Gymer u3me-
HATBCA B HHTepBase 6,0—7,0, YTO SIBASETCS BIIOAHE ITOAXOSAIIMM [AS OOABIITHMHCTBA PACTEHLIA.
Ecau mpoBoagaTCcs OINBITHI HE B IleCYaHBIX, a B BOAHBIX KYyABTYpaxX, TO, KPOME YKa3aHHOM M03bI
XKeaesa, TpebyeTcs MOIIOAHHUTEABHOE BHECEHHE IMTpara JKeAe3a, KOTOPBIM XOPOIIO pPacTBOPHM
B BOJZIE U AE€TKO JOCTYTIEH PaCTeHMsIM JaKe IIPH CAabOIeAOYHO peaKimy pacTBopa. Bo Bcex cay-
Jaax HeoOXomuMo BHeceHwe Oopa (B Buae Oypbl MAM OGOPHOM KHMCAOTBI) M MapraHua (B BHAe
MnSO0: wmam MCl2d), mpudeM STH 9A€MEHTHI OOBMMHO BHOCAT B : —3 mpuema 1o 0,25—0,5 mr ane-
MeHTa Ha | KI' IIecKa.

Cmeck KHoma, Kak CKa3aHO BBIIE, HMEET MHOIO ODOILETo C ITHTATEABHOM CMechlo I'eAbpH-
reAsI, TIO9TOMY MBI Ha Hefl IOAPOGHO He OCTAaHABAMBAEMCS.

ITumamenvhast cmece Kpore. B cvecu KpoHe CONpszKeHHOM Iapoii cosel, PeryAHpyOIHX
B OCHOBHOM peaKIMio pacTBopa, aBadioTca KNO: u Fe; (PO42 CocraB 3TOH CMeECH CAEIyIOI:

1. KNOB oo, 10 r
2. Ca3PO42 ... 0,25
3. Fe3dP042 ... .. 0,25»
4. CaS04¢2HD ..cocvovveennn 0,5 »
5. MgS04e 7HD ooooveveen. 0,5 »

B mporiecce paszButusa pacteHmiii KNO: Bemer cebsi, Kak (pH3MOAOTHHYECKH IIIEAOYHAsI COAB,
HO 3TO MaAO CKasbIBaeTCd HA M3MEHEHHH DPeaKIlMH IINTATEABHOIO PacTBopa, Tak Kak Fe: (P04,
SABAFETCH TUAPOAUTHYECKH KHUCAOH coablO. IIpu M3MEHEHMH PeaKIlMH B INEAOYHYIO CTOPOHY THIPO-
AW3 ee YCHAMBAeTCs, a OCBOOOXKAEHHAs IIPH 9TOM (pochopHast KHCAOTA YCTPAHSET ILEAOYHOCTE.

ITo ToOi1 Ke IIpHYMHE, BCAEACTBHE AETKOCTH THApoAuTHYecKoro pacraza Fes; (P04)2, Hayarb-
Hasd peakiys cMecH KpoHe He OymeT INeAOYHOH, HecMoTpsd Ha mpucyrcrBrue Cas (P04)2, aBaso-
LIIETOCST THAPOAUTHYIECKH IIIEAOYHOM COABI0. ['MapoanTHudecKas 1meAodHocTh Cas (P04 ). ¢ M30hITKOM
YPaBHOBEIINBAETCS THAPOAUTHYECKOH KHUCAOTHOCTBIO Fe; (P042, mostoMy HadyasbHas PEaKIs
IINTATEABHOIO pacTBopa cooTBeTcTByeT pH okono 6,4.

B mporiecce pasBUTHS pacTeHus, Oaaromaps OydepHocTr cMecH, pHIIM3MeHsieTcss B CpaBHH-
TEeABHO Y3KHUX Ipezaeaax (6,4—7,0).

NUTATEABHBIE CMECH 101
%

ITumamenvuovie cmecu ¢ NII.NO: e rwauecmee ucmounuxa asoma. [Ipu co3maHUM CMECH 3TOTO
THIa (M3BECTHOH IT0f] Ha3BaHMEM «CMeCh [IPSHUIITHUKOBA») aBTOP MMeA B BHAY JOCTHUTHYTH IIPHOAT-
KEHHMd K HeHTpanbHOM peakIMM He TOABKO HCXOIHOIO PacTBOpa, HO M COXPaHEHUd €€ BO BpeMs
ombrra. B 1o Bpems1, Koraa coznaBasack 31a cMech (1900— 1902 rr.), ToABKOYTOOBIAO JOKA3aHO OITbI-
Tavm I1. C. KoccoBrya, 4TO aMMOHMI TaK K€ XOPOILO yCBauBaeTcd pacTeHusaMy, Kak U NOs (He
TIo/IBEprasicb HUTPU(HKaImy). PaspaboTka 9Toi cMecH Oblaa CBS3aHa C OIBITAMH, IIPOBOAMBIIIH-
MHCSI B Halllel Aab0paTopuH, IO M3YYeHHIO CIIOCOOHOCTH Pa3HBIX PAaCTeHHI yCBaWBaThb (HOCHOPHYIO
KHCAOTy W3 TPYAHO PaCTBOPHMBIX (pocdaToB.

INoameaoueHre pacTBopa BCAEACTBHE HAKOIACHMsS OHKapOoHaTa KaAbLiUg B CMecH eab-
pureas ripu BBemeHrH Ca(NOs): B KauecTBe HMCTOYHHKA a30Ta MOTAO MEIIATh BBIIBACHHIO CIIOCO0-
HOCTM PaCTE€HHI HCIOAB30BaTh (DOCCHOPHYIO KHCAOTY TPYAHOPACTBOPHMBIX B. Orcrona
BO3HHMKAA MBICABL—COCTAaBUTh HOBYIO ITMTATEABHYIO CMECh, KOTOpas He JaBasa Obl IIOMIIEAOYEHUS
BO BpeMsI OIbITA U B TO K€ BpEMs I03BOAsIAA Obl M30E€THYTH CAMIIKOM KHCAOH IIepBOHAYAABHOM
peaxipmi. Buauane oxmmasock, yto NH:NO; Gymer Bectu cebsl Kak COAb (DH3MOAOTMYECKU HEMT-
paabHad, rved B Buay, 4To HNO: uNH: (coraacHoe ommbrramu KoccoBrya) 6yayT OAMHAKOBO yCBAU-
BaThCS PACTEHMAMH. [I09TOMy B Ka4decTBe MCTOYHMKA a30Ta U Oblaa B3dTa 3Ta coAb. OmHAKO Iep-
Bble JKe' OIBITHI IToKazaan, 4To NH.NO: obaazmaeT siCHO BBIPAKEHHOM (PU3MOAOTYECKOH KHCAOT-
HocThiol. Torga 3Toi KHMCAOTHOCTH ObIA IIPOTHBOIIOCTABACH HEKOTOPBIM M30BITOK OCHOBAHMS B (hoC-
dare, rvenno BMecto KH:PO. 6b1an uctbrransl CaHPO: 1 Cas (PO+): IpH OTHOBPEMEHHOM YBEAH-
genry KoandectBa KC1, ¢ TeM, 4ToObI IIPH BO3PACTAHUH KMCAOTHOCTH PacTBOpa IIPOHCXOAHA IIepe-
XOMI K PacTBOPHUMOMY OfHO3aMelleHHoMy coccaty Ca.

B 1901 r. B mecyaHBIX KyABTyPaxX C OBCOM M I'DEYMXOH IOAYUEHBI ObIAM HAMAYHIIIHE PE3yAb-
Tatel Ipu npuMeHeHnn koMmOuHaimit NH.NO; +CaHP04. Ora xoMmOuHaiysa U 6blaa IIPHUHSATA BO
BHOBBb CO3[JaHHOM HHUTATeABHOM cMecH. [loAHBIN cocTaB CMECH IIPHUHAT CAEIYFOILM:

Ha 1 xr nmecka

CocTtas CHECH B rpam- B MHUAAH-
Max akbuBa-
A€HTax
1. NHsNO;s .......... 0,240 6
2. CaHPO.: « 2HD 0,172 >
3. KC1... . 0,150 9
4. MgS0O: (Ha Ge3BOAHYIO COAB) . . . . 0,50 !
S. FeCL,..... .. 0,025 OKOAO 1/2
6. CaS0s e 2HD  ..oiiiiiiiiiiiiiiieeans 0,344 4

B 0CHOBE KOAHMYECTBO IHUTATEABHBIX BEIECTB JOAYKHO OBIAO OCTATBCS TEM Ke, KaK U B CMECH
Feappureas, HO Tak KakK KoanmdecTBO Kaablina B CaHPO: He 3aMmeHsno Bcero Ca, Kakoe B CMeCH
TFeappureas comepxkurcsa B Bume Ca(N0OJ3)2, 1o ObIA0 BBemeHO mobaBodHOe KoamdecTBO Ca B BUIE
CaSO0: (orcroma Ooablliee comeps:KaHUe Cepbl, YeM B cMecHu [eAabpureas).

HcxomHas peakiiys MUTATEABHOH CMECH ropas3no OAMKe K HEHTpaAbHOM, 4eM B cMecH [eAb-
puread, HO,*BCAGICTBHE HE3KBHUBaAeHTHoro moraomeHuda NH: um NO3, B muTaTeabHOM pacTBOpe
BO BPOMsI poCTa PacTeHH MoAydaeTcs HeKoTopoe KoamdecTBo HNOS, uTo siIBASeTCS CHABHBIM (haK-
TOPOM TIOOKHCAEHUS ITUTATEABHOTO pacTBopa. Ecau 6bI ucrouHmKoM oodopa cayxxkua KH.PO04
TO pacTeHus CTpazaAsu Obl OT KHMCAOH peakimd, HO HaamdHocTb CaHPO: cMardaer 2To gBAEHUE.

Korma ara cMmechk co3maBasach, TO Ka3aaoCh, YTO cAab0 BbIpazKeHHAs (PH3HOAOTHHECKAs
kucaoTHOCTE NH:NO:; MoxkeT OBITH BIIOAHE HEHTpPAAM30BaHA 34 CHET YAaCTH KAABIIUA OByX3aMe-
IIeHHOTo (boohara, OMHAKO ITOCAEYIOLME OIBIThI IIOKA3aAM, YTO (PU3HMOAOTHYECKas KHCAOTHOCTH
NH:NO: BbIpazkeHa ropasfio CHABHEE, YeM 3TO paHBIEe IIPEANIOAArasoCh, U B IeCYaHBIX KYAb-
Typax pH omyckaerca no 5,5 u mo 5,0*.

IosToMy B CBOeM IIepBHYHOM (POpME CMECH 3Ta OKa3aAach OAATONIPUATHON AT pPACTEHM
cAabOKHCAOTO HMHTEpBasa (KaK OBEC, A€H, I'DEYMXa, AIOIHH), YPOXKaW IIOAYYAAWUCH BBIIE, YeM
Ha cMecH I'eAbpHreasi, HO OASI pacTeHMi, 6oaee TpeOGOBATEABHBIX K HEHTPAABHOCTH CPEpI, AYYIIIIIM
0Ka3aACsl TOT BapHaHT cMecH, B KoropoM BMecro CaHPO. Geperca Cas (PO4)2 atuM moBbOIIaeTcs
GychepHOCTb CMeCH, M PeaKIysl PacTBOpa MEHBIIE CMEIAETCS B KHCAYIO CTOPOHY, HeM IIPH BBeZe-
mm CaHPO4

Kpome Toro, sra cMechb AOIyCKaeT IIpHCHOCOOA€HHEe K TPeOOBAaHMSAM OTHAEABHBIX DPaCTEHMH
€Ille ¥ MHBIM IIyTeM, MMEHHO MOXKHO OCAA0HTB CABHUI PEAKIMM B KHCAYIO CTOPOHY, JaBasd He BeCh
asor B Buze NH:NO3, Ho BBozma uacth ero B Buzme Ca(NOs). man KNO3

IMTorozKMTEABHBIE PE3yABTAThl ObIAM IIOAYYEHBI B OIbITAX HAlllell Aa0OpPaTOPHUM C yBEAHUe-
meM 10361 CaS0Os B 3TOM ITUTATEALHOM CMECH.

1 BeaencrBre Goaee GBICTPOrO HCIIOAB30BAHMS PACTEHHSMIM aMMHAYHOIO a30Ta, II0 CpaBHe-
HUMIO C uurtpatneim (CM. BBIIE, CTp. .

* B BOmHBIX KYABTYpax IIOJKHCACHHE MOXKET ObITh 0OA€e CHABHBIM (CM. IpHMeYaHHe
HAa crp. 102).
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156 CBOWCTBA MOYBLI

KOMILIEKCa M IepeXoJuTh B MOHHOWH (opMe B NMOYBCHHBI PACTBOP B COCMHEHHH
¢ TeMH WJIH MHBIMM AHHOHAMH. JTO MPOMUCXOJHUT B JCHCTBHUTEJBHOCTH IO/ BINSHHEM
TeX ’ke IPHeMOB, KAKHMH Mbl BBISIBJISIEM CKpPBIThI BOAOPOA B JadopaTopusx,
a HMEHHO, 2Mom no2aoweHHbll (uru obMmeHHbLll) 8000p00 NPU CONPUKOCHOBEHUU C Hell-
MPANbHLIMU  CONAMU 3aMewaemcs KamuoHamu 6800umblx conell u cam nepexodum
6 pacmeop, coedUHAACL C AHUOHOM B63MOll COAU, 0M1e20 pacmeop 0eadaemcs KUCAbIM.
A Tak Kak HellmpaabHble COAU Mbl BHOCUM 8
nougy e kawecmee yoobpeHuili, mo amo u Mo-
Jdcem Aeaamvbea  Haxkmopom  npespaijeHust
CKPbLMOTl,uAU NACCUBHOIl, KUCAOMHOCMU 8 A6~
HY!0, QKMUBHY!0, KOTOpasi MOKeT NPUYMHATH
3HAYNTEIbHBIN BpeJ PACTEHHSIM, €CJIH MbI He
npuMeM Mep K ee ycrpaneHuo. Oco0eHHO Jier-
KO TaKO# Bpea Mosy4aeTcsl HA MO4YBax, 00Jia-
JAIMUX OOMEHHOW KHCJIOTHOCTHIO, B TOM
V75% cily4yae, ecCJM BHOCUTCH, 00JbINOE KOJIHYe-
r-24 CTBO coJieili; 7TO ObIBaeT, HAmpuMep, NpH
ynorpedJieHMH HU3KONPOUEHTHBIX KAJIUHHBIX
cojeil, KOraa NMPpUXOAUTCH BMecTe ¢ Heo0Xo-
AUMBIM KOJIMYECTBOM KaJHus IIOHEBOJIE BHO-
CHTh 0O0JIbIIHME KOJUYECTBA XJOPHCTOr0 HaT-
pus. B 3TuX ciy4yasix, HeCMOTpPsl Ha ycTpa:
HEeHHe HeJAOCTATKA KaJIMsA B MO4Be, MOKeT Mo-
JYYMTbC Bpel OT CHJIbHOTO 00OrameHust
NMOYBEHHOT0 PacTBOpPa HOHAMH BoJgopoaa. Bo
u3bexkaHme 3TOr0 B TAKHUX CJHYy4YadxX Npu-
XOJHUTCHl CONMPOBOKIATH BHECEHHE KAJIMITHBIX
8 (1 apyrux) coJieil nmpeABaApUTEeIbHBIMU Mepa-
MH 10 OOOraleHHI0 NOYBbI OCHOBAHHUAMHM
(M3BecTKOBaHHUe, 3aNpaBKa No4BbI dochopur-
HOM MYKOIi, BHeCeHHe 30JIbl).

Tak Kak eMKOCTb HOIJIOIIeHHUs] MO4BbI 3aBHcUT oT pH, npn xotopom omnpenes-
I0TCSl CIOCOOHBIE K 00MEHY KATHOHBI, TO NMOHSITHO, YTO BbIPAa:KCHHE CTENCHH HACHF
IIEHHOCTH MOYBBI Oy/eT TaKk:Ke 3aBHCETh OT TOr0, KAKAas BeJMYMHA eMKOCTH B JAHHOM
ciay4yae umeercss B BuaAy. EmkocTs morsomenns, nmo I'egpoiiny, mpeacrapiasier cymmy
JKBHBAJICHTOB COJEP:KAIMXCSH B IOYBe MOIJIOIIEHHLIX OCHOBAHHUI M BOAOPOAA 00MEH-
HOM KHMCI0THOCTH. Eciu ke MbI 0yeM cCUHTATHCH He TOABKO ¢ TEMH HOHAMH BOJ0OPOJA,
KOTOpble cnocoOHbl 3aMematbesi npu pH menbme 7,0 (o0OMeHHasi KHCJIOTHOCTD),
a moiigeM B CTOPOHY THIPOJMTHYECKOH KHCJIOTHOCTH M OyaeM CUYHTATH IIPeAeoM
Haceimenns pH =8,2 (xak 3ro npennoxua Kannen), Toraa TepMHH «HACBIIICHHOCTH»
MOJIy4YaeT Apyroe cojep:kaHue. A MMEHHO, TOrJa NMpuaeTcs nNpuHAMAaThL 3a 100 cymmy
NMOTJIOIIEHHBIX OCHOBaHWMH + THIPOJMTHYECKAS] KHCJIOTHOCTH (3Ta BEIMYHHA <@F
KOCTH» 00bIYHO 0003Ha4yaeTcsi 7) M B MPOLEHTAX OT 3TOH BeJHYHHBI BBHIPAKATH KO-
4eCcTBO MOIJIOIEeHHBIX OcHOBaHmMi. IIpm TakoM cmocoGe BBIpaskeHUSI CTENEHH HACHF
IEHHOCTH MO04YBbI (0003Ha4aeTcss V) MOJYy4alOT BeJIHYHHY:

s - 100

Caenyer uMerb B BHMAY, YTO TOJbKO B TOM cJiydae, KOrJa MOYBbLI NPH OIUHA-
KOBOIl HACBHIINIEHHOCTH HMMEKT OAHY M TY :Ke BeJHMYMHY EeMKOCTH, KHCJIOTHOCTb
ux Oyaer oaumHakoBoii. Ho nBe mMoYBbBI MOTYT MMeThb OJMHAKOBYI0O CTeNeHb HACHF
IIEHHOCTH, HanipuMep, 75%, U pa3jJMYHYI0 KHCJIOTHOCTH, €CJIU €eMKOCTh MOIJIOIIEHU!
Y HHX pa3Hasi, KaK 3T0 MOKHO HAIVIIIHO HPEACTABHTH CJleaylomieid cxeMou (ov
puc. 1,A). O4YeBHIHO, YTO M NPHU OJMHAKOBOH BeJMYNHE KHCJIOTHOCTH CTeleHb Hi
CBIIICHHOCTH NOYB MOXeT ObIThb pa3Hoii (cM. puc. 7, B).

Pa3anuus B NMOHMMAHMHU CTeNEeHU HACHIIIEHHOCTH MO4YBBLI, Mo ['eapoiiny u m
Kanmeny, Moryr ObITh HWJIIOCTPUPOBAaHBI TaKOW cxemoil (cM. puc. 8 Ha crTp. 15)).
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B ar1o0ii cxeme S 0003HaYaeT CyMMY IOIJIONICHHBIX OCHOBAHHMH, a—O00MEHHYIO
KHCJIOTHOCTh, (2 + 6)—TrHAPOJUTHYECKYH) KHCIOTHOCTH B OOBIYHOM MOHUMAaHHHI,
E—o0MeHHYI0 eMKocTh mnorjomeHusi nmo I'egpoiiny (mpm pH<7,0), a T—emkocTh
npu pH =8,2.

B HacTosimee BpemMsi NpH NMOYBEHHBIX HCCJIEJOBAHUAX Yallle BCEro CTeNeHb HACHI-
IICHHOCTH BBIPA’KAIOT B NpPOLEHTax oT T, T. e. IPUHUMAsl BO BHUMAHHE THAPOJIHUTH-
YeCKyl0 KHCJIOTHOCTD.

OpHaKo MOXKHO ObUIO ObI IOMTH M JaJibIlIe B TOM K€ HampaBieHHUU (KaK 3TO M ObUIO Ipeasio-
JKEHO TOJUIAHICKMM IIOYBOBEIOM ['MCCHMHKOM), TOHHMMAs IOJ eMKOCTbIO 7 TO KOJWYECTBO OCHOBA-
HHIA, KOTOPOE JIaHHas [TI0YBa MOXKET yJIEPKUBATh B MOTJIOMIEHHOM COCTOSIHUM IIPH ele Oolee Iesoy-
HOM peakiyu, yeM npu pH =8,2. ['MccuHK mpeanoXu A 3Tol nenu oOpabarbiBaTh OYBY pac-
tBopoM Ba(OH)2 m mociie 4eThIpexIHEBHOTO
B3aMMOJICHCTBUSL C pacTBOpoM OapuTa orpe-
nenste HenornoweHueld Ba(OH)2 Tak kax c
u3 menouHoro pacrsopa Ba(OH),, mousa no-
TJIOLAeT el %onmue OCHOBaHHs, 4YeM W3 V'
pacTBopa yKCYCHOKHCIIOrO HaTpusl (MM Kajib-
1usl), TO eMKocTh T 1o I'» CHHKY mosydaercs
oonbieit, yem 7' no Kammeny. Ilostomy 31ech
HEHACBIIIEHHOCTh TOJY4aeTcsl 3HAYUTEIbHO
MIPEyBENNYEHHOH (OOBMHO B €CTECTBEHHBIX Puc. 8
MOYBaxX MO OTOMY METOAy HACHIIICHHOCTh He
ObIBaeT BbIIE 55%).

Bmecro pactBopa Ba(OH)2 I'epunr npensoxun oOpabarbiBath mnouBy u30biTkom Ca(OH)2,
3aTeM IpomyckaTh uepe3 cycrnensuto CO02 (1o MCYe3HOBEHHS OKpacku ¢ (eHONPTAICMHOM) H 110
YBEJIMYSHUIO TMOTJIOMEHHOTO KBS CYAUTh O KHCIOTHOCTH TIOYBBL.

C TOUKHM 3pEHUs] arpOHOMUYECKOW OCOOBI MHTEpeC MPEACTaBIISIOT METO/BI ONPEIEIECHUS KHC-
JIOTHOCTH M HEHACBIIIEHHOCTH TTOYBbI, OCHOBaHHble Ha npuMmeHennn CaCO03 B kauecTBe HeifTpanusa-
TOpPa KMCIOTHOCTH (PE3yJIbTaT B3aUMO/ICHCTBUS MOKHO YY€CTh 1O KOJUYECTBY YIJIEKHCIOTHI, OCBO-
ooxmaroreiics npu pasnokeHud CaC03 B KHCIIOW MoYBe). DTH METOIBI OJIMKE BCETrO MOAXOMIST
K TEeM YCJIOBHSIM, KOTOpbIE CO3/Ial0TCS B IIOUBE IIPU BHECEHUH M3BECTHUE LIENIBI0 YCTPAHEHHS KHCIOT-
HOCTH.

BY®EPHASA CIOCOBHOCTH IIOYB
Kpome mnanomepnoro Bo3 cBBu['H8 pero numubblsxakObilleT mnpn
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252 ABOTHUCTBIE VIOBPEHUSA

YCJOBHAIX yAaeTcs Jaxe OT CPABHUTEJBHO HEBBICOKHX /103 MHHEPAJIBLHBIX YA0Ope-
HHii, COOTBETCTBEHHO CKA3aHHOMY BbIIIe, MOJIYy4YaTh BeCbMa XOpOIIHE pPe3y/abTaThl.
Bo BcakoMm ciaydae, OCHOBHAS YCTAHOBKAa Ha JOCTH/KEHHE MAKCHMAJbLHON OILIATBI
KaK/10# eJMHUIbI BHOCHMbBIX MHHEPAJIbHBIX YI00peHH I 10/I5KHA COXPAHUTBLCS H Ipeo-
cTeperatb HAC KAK OT IPUMEHEHHS CIHUIIKOM MAJBIX 103 (IJIf1 0XBaTa 0OJBIINX ILIOIIA-
Aeil), TAK M OT yBJECYCHUS] YPe3MEPHO BBICOKHMH, W30BITOYHBIMH 103aMH yA00peHMI.

OnxuM U3 croco00B noBbimeHUs! IPPEeKTHBHOCTH BBICOKHX /103 YI00peHHS MOXKeT
ObITh BHECEHHE ero He cpa3y mepej MOCEBOM, a B HECKOJIbKO mpuemoB. /lejio B ToMm,
4YTO OTPULATEeNbHAS CTOPOHA [EHCTBHS IOBBINICHHBIX 103 a30Ta (3TO OTHOCHTCS
OTYACTH M K JAPYTrUM YA00peHHUsIM) 4acTo NposiBJsieTcs: 0oJiee CHIBHO B NepBble (pa3bl
pocra pacrenus. Tak, H30bITOYHOEe CHA0KeHHEe a30TOM B MOMEHT IPOPACTAHUS MUHET
HECKOJIbKO 3aJep:KaTh NepBOHAYAJIBLHBIN pocT pacreHuil. IlpuBenem 3gech pesylib-
TaThr'omHOro M3 ONBITOB, rie HA0IIOJAT0CH TaKoe SIBJICHHE NPH BHECEHUH O4YEHb BbF
coKMX 103 a3oral (ombIT ABJOHHHA).

O3uMasi NIIEeHHNAa OBec
Jlo3a N B rpamMmax Ha 1 Kr mouBbl

i Bexoixec i
[B Buxe (NH4)2S04] Bexoxecrs  Bec pacrenmii X Th Bec pacrenmii

(B*mpcuenrax (B rpammax) (B mpouenTax (B rpamMmax)
OT KOHTpOJs) 4epe3 33 aus  OT KOHTpousis) dyepe3 13 jmeit

Be3 yHOOPEHUM c.cvveeieiviiiiiciecicee 100 15,1 100 8,5
28 [ LSRR 107 16,3 100 9,2
0,5 T e 95 14,8 99 6,4
) K0 SRR 95 9.6 97 4,6

Taxum o0pa3zom, B mepBoe BpemMsi pocTa 00JbIIONH N30BITOK 230TA MOKeET JeHCTBO-
BATh HeO0JIarONPHUSITHO, W Jy4YIIHMil pe3yJIbTAT IOJIy4aeTcs NPH YMEPeHHOM cHalKe-
HuM a3orom. Ho ecam i ganbHelilmero pocra 0yaeT HeXBaTaThb a30Ta, TO IOTOM
KapTHHA MEHSIeTCH, YTO MOXHO BHJETh W3 TAKOIr0 NpHMepa (BereTalMOHHBIN OIbI
¢ OBCOM):

Bec obweii maccvl pacmenuii ¢ epammax

8/VI1—uepes 17/VI— 8/%/“__ 22/VII—
Yaioo6peunmue O nneit B P Ak MOJIOYHAS
nocjie BCX010B Kymeunue e
MeTeaKH CIeJocTh
>X71—‘l{()p1\u,l N AP 3,80 7,81 18,35 19,35
3 HopMBI N................................ 1,27 3,79 32,30 55,20

Takue xe ABJICHHS KOHCTATHPOBAHBI B ONBITAX M C APYrUMHU KyabTypamu. Ilpu-
Be/leM JaHHbIe OJHOT0 M3 BEreTAMOHHBIX ONBITOB.C KaYYyKOHOCHBIM pacTeHHeM—
KOK-Carbi3, MoJy4YeHHbl¢ B Hamleil sadopartopun A. ®@. KainnkeBuuem:

Jlo3a a3ora (B MMJOJMIpamMMax

Ha 1 Hr neoma) Coipoii Bec 100 pacrenmii B rpammax (KOK-carbi3)

JlONOJIHUTENBHO 8/V I—nauano 24/VI-0y To- 1/VIII1—co3peBa-
Mo mocesa BHeceno 9/VI o6pasoBamus HH3ANHS HHE CceMsH 4/X —ybopxa
po3eTKH
28 - 32,0 196,8 219,9 400,3
168 — 20,8 242,8 616,0 2534,9
28 140 32,0 469,0 739,0 2760,5

Kak BugHo, B mepsoe BpeMsi‘(10 Ha4yajia 00pa30BaHMs PO3eTKH) MNOBBILICHHAS
4032 a30Ta HECKOJIbKO 3a/epP’KHBAJIa POCT PACTEHHMil, HO B JajbHelIleM pacTeHHs 10

1 Ecnin mepeBecTH 3TH 103BI HA BEC MaxXOTHOTO ci1ost mouBbl, TO 0.5 r N Ha KUJIOrpaMM Iourst
orBevaer npumepHo 1 000 kr N Ha rektap, HO IPH OTCYTCTBHH IOJHOTO NepeMEIIMBaHUS YI00peHUs
CO BCEM IIaXOTHBIM CJIOEM TaKash MECTHas KOHIEHTPALHMs JIETKO MOXET CO31aBaThCs B TOJEBBIX
YCJIOBUSIX M IPU 3HAUYUTEIHHO MEHBIIMX J03aX Ha | ra.
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NMOBBLIIICHHOH [03e¢ a30Ta pa3Buiauch cuibHee. HambGosiee Hie ynaunbiM okxa3ancs
BAPHAHT, IJe BHayajle ObLIA JaHA MaJas /1033, a 3aTeM a30T ObL1 BHECeH NONMOJIHU-
TeJbHO (TpPeTHii BapuaHT). 31ech, OYEeBMAHO, ObLI0O H30erHyTO He(JArONpHUsITHOE
BJINsIHME M30BITKA a30Ta B IlepBOe BpeMsl pocTa U 00ecreYeHo NO0CTATOYHOE A30THCTOE
NUTaHue BO Bpems (opMupoBanus JMcTBbL. Takoll xapakrep cHa0XeHHsl pacTeHHil
a30ToM oka3ajcsd HauOosee OJATONPHATHBIM H /Ul YpPOXKas CeMSH KOK-carbI3a:

28 168 28
— — 140
625 175 24,0

Josa azora (B muumurpammax [ Jlo moceBa
Ha 1 KI' IecKa) Jomnonuurensuo 9/V 1

VYpoxail cyxux ceMmsH OT 100 pacTeHuil (B rpammax)

Takum o0pa3oM, AJsl CO3JAHHSI ONTHMAJBLHBIX YCJAOBUH NMHUTAHUA PACTeHHI a30-
TOM BO BCe¢ BpeMsl BereTallid NPH BHECEHHH BBLICOKHX 103 NPHXOIHUTCH 3a00THThCS
0 TOM, YTOOBI BHauyaJjie H30eKaTh CJANIIKOM O00JbIIOT0 H30bITKA a30Ta U olecme-
YATH HWHTEHCHMBHOE A30THCTO¢ NUTAHHE PAaCTeHHMil B AajbHelimeMm. PeryampoBanme
MoA0OHBIM 00PA30M NMUTAHUS PACTEHHH BO BPEMEHH MOXKET ObITh JOCTHTHYTO NPABHJIb-
HbIM COYCTAHHEM NPEANOCEBHOr0 BHECEHUs] yI00peHUil M MOJAKOPMOK BO BpeMs Bere-
TAIUH.

IHoBunnmomy, HanboJsiee OTBETCTBEHHBIM MEPHOAOM, KOIJAa PACTEHHMS JIS MOII-
HOTO PAa3BUTHSI TPeOYIOT NMOBBIIIEHHOI0 CHA0MEHHsSl A30THCTOH MUINel, ABIAETCH TO
BpeMsi, KOT/Ia HAET CHJIBHBIA POCT BereTaTUBHLIX OPraHoOB, B YaCTHOCTH, (popMupo-
BaHUe IIABHOH Macchl aCCHMHIIMPYHOIIel MOBePXHOCTH—IUCTheB. Eciin B 310 Bpems
pacTeHHsIM HexXBaTaeT a30Ta, TO o0pa3yercd Majas JHCTOBasi NMOBEPXHOCTb, 4TO
0TpakaeTcs Ha BO3MOXKHBIX Pa3Mepax acCHMWISAIMH YIJIEKHCIO0ThI, a CJIe0BATEIbHO,
¥ HA HAKOILICHUH OPraHN4YeCKNX BellecTB, HAYIIUX HA NMOCTPOCHHE PenpOIyKTHBHBIX
OpraHoB (ceMsiH, KOpHeil, KJy0Heil) 1 Ha OT/I02KeHHe B HUX 3allaCHBIX BellecTB (Kpax-
Mal, caxap H Ap.).

Ho no mepe Toro, kak pacteHue npudanKaeTcs K CO3peBaHHI0, Bce 0oJiee BaxKHOe
3HaYeHHE MPHOOPETAIOT MPOLeCChl NepPeABUKEHHUSI HAKOILIAEMBIX B JIHCThAX NMPOAYK-
TOB aCCHMWISIUH B PeNPOAYKTHBHBIC OPraHbl. JTOr0 poja MPOLECChl YCHJIHMBAIOTCH,
KOrJa JIMCTbSl HAYHMHAIOT «CTApeTbh)» M MOCTENEeHHO MNPeKpallalT CBOl JaabHeHIINH
poct. M30bITO4HOE CHa0KeHHe a30TOM B 3TO BpeMsl MOKeT NPUBOJUTH K HelKelaTellb-
HbIM pe3yJIbTaTaM, H00 MOBBLIIICHHOE A30THCTOE NMUTAHNE B HEKOTOPO# CTeNeHH KaK Obl
CTHMYJIMPYeT POCT BEereTATHUBHBIX OPraHOB M MOXET TeM CaMbIM 3a/epPKHBATh NPO-
necc cospepanusi pacreHnii. C 3tuM ¢(akTOpOM NPUXOAUTCH OCO0EHHO CUYHUTATHCH
B TeX CJIy4YasiX, KOrjaa NpHMeHSI0TcA Oojbline 103bl a30Ta. B HacTosilmee BpeMsi MbI
pacnosiaraeM OO0JIbIIAM YHCJIOM (pakToB, yKa3bIBAOMIMX HA TO, YTO AJsA Jy4IIero
obecrieyeHusl mponecca IepeIBHKEHUs] NMPOJYKTOB aCCHMHJISAIMM M3 JIHCTheB B pe-
NPOAYKTHBHBbIC OPraHbl (CeMeHa, KOPHH, KJIYOHH) ciielyeT MO BO3MOKHOCTH H30e-
rarb CJIMIIKOM BBICOKOIO CHa0:KeHHUs a30TOM B 3TH cpoku. B "ocoGeHHocTH 3TO CJle-
AyeT MMeTh B BHAY NPH KYJbType TAKHX PACTeHHH, LEIbI0 BO3JeJIBIBAHUSA KOTOPBIX
SIBIsieTcsl Hajim4ve 0e3a30THCTBIX BellecTB: caxapa B KOPHAX CaXapHOH CBeKJIbI,
JKMpPa B CeMEHAX MACIHYHBIX PACTEHHH, KAYYyKa B Kay4yKOHOCAX U T. H. (CM. HMIKe
HA cTp. 258 mpuMep U3 ONBITOB C CAXAPHOMH CBEKJIOIi).

Hocne >THX 00mMX 3aMe4yaHHil mepeiiieM K ''PaccMOTPEHMI0 HEKOTOPBLIX 0CO0eH-
HOCTeil JIeficCTBHSI a30THCTBIX YAOOpeHHH Ha OTAe/bHbIe IPYNNBI C.-X. KYJIbTYPHBIX
pacTeHuii.

3Beprosvie xneba. Kpome CKa3aHHOrO BBIIE O 3€PHOBBIX KYJAbTypax, Hax0
HMeTh B BHY, YTO yAOOpeHHe a30TOM MOKeT BJIUATHL HA COOTHOLICHHE B Pa3BUTHH
OpraHoB XJIeOHbIX 3J1ak0B. Tak kak a3oTucTble yAoOpeHHs BOOOLIe BBI3BIBAIOT (oJjiee
00WIbHOEe pa3sBHTHE BereTaTHBHBIX OPraHOB, TO Yy XJ1e¢0OB MOBBINIAETCS JHEPIrUsl KY-
1eHus1 U1 o0pasoBaHusl cTedJieil, M ecJM B MePHO] HAINBA 3ePHA HeXBATaeT, HANPH-
Mep, ¢ocopa (MM Aake MPOCTO BJIArHM, KOTOPYIO NBIIIHO pa3BUTas Macca OOMJIBHO
HCHapsieT), TO BO3MOXKHO, YTO NPH OOMIBHOM YAOOpeHHMH a30TOM Ypo:kail 3epHa
MOBLICUTCS He B TOi Mepe, Kak ypoxkai conoMbl. I103TOMy NOHU3UTCA «YMOJIOTHOCTBY,
T. e. NPOLIEHT 3epHA B o0mIeil Macce yposkasi YMEHBIIUTCS, XOTSl a0COJIOTHO 3epHa
noJyyurcst 0oJibiie, 4eM 0e3 ynoopenusi. O0bIMHO 3TH Pa3sHUILI He BeJIHKH, HO B TeX
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286 ®OCOOPHOKUCJIBIE YJOBPEHUSA

Ho Tak xak He Bce 4acTH PACTEHHS] OTYYXKAAIOTCH M3 XO03AHCTBa, a, HANpHUMep,
€0JIOMAa 4Yepe3 HABO3 BO3BpalaeTcs B MOYBY, TO HEOOXOAMMO CYHMTATBLCH C PasHBIM

pacnpenesenueMm ¢ochopa no opranam pacreHuss (mpumepHoe coiep:xxkanue P24
B NPOLEHTAX):

3epHo Coaoma 0,10—0,15
X €6 e, 0,7—0,8 0,2 Kopuermozer | FEREHY 0,10
3epHoBbic 6o6oBbie . 1,1—1,5 0,4 Ceno (8makm) . . . . 0,3
Macauunpie . .. . 1,0—1,5 0,1-0,4 To xe (600oBBIC) . . 0,5—0,6

Otclona BHAHO, YTO NPH KYyJAbType XJe0O0B € OTYYKIAeMbIM 3€pPHOM YXOIUT
MHOro ¢ocdopHoil KHCIOTHI, COJIOMa :Ke, HAYNIas B HABO3, OeJHee €10, YeM 3EpHO.
Takum o0pa3oM, B 3¢pPHOBOM X03sliicTBe (Ia’ke MPH MOJHOM M HNPABWJIBHOM HMCIOJIb-
30BAHUHM HaB03a, HO 0e3 BHeCeHHMs MHMHEPAJBHBIX YA00peHMii) JO0JKHO Bce ke Ipo-
HCXOJUTh MOCTeNeHHOe o0eqHeHHe NMOYBLI GochopoM (KpoMe HCKIIOYHTEIBHBIX CIy-
4yaeB M300MJIHA JIYTOB; TOrJa MO4YBa IoJieil mouay4daer (ocdop 3a cyeT MOYBHI JIYIOB).

Ir10T AeUIUTHLINH XapakTep Kpyropopora dgocdopa B 3¢pPHOBOM X03f1iicTBe ObIT
BepHO noaMe4yeH JInMGMxoM, KOTOPBI yKa3aj, 4"0 HaB03, KaK Obl TIIATEJBLHO 32 HAM
HH YXA'KHBAJHU U PeryJisipHO UM HHU yJ00pSAJIH I0Js, He MOKeT BEPHYTh IO4YBe TOIO,
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302 ®OCOOPHOKHUCIIBIE YJOEPEHU A

npuUYUHA pempoepadayuu ycmpansemcs, HO, KpOME TOro, UJIET elle Cleayromas
peakuus:

Ca(HIP 042+ (NH4)ISO1=2NH4IIP0 [+GaS01.

[Monyuaromuiics npu 3toM CaS04 kpucTtannuzyercs, cBsA3biBasg Boay (0Opasys
CaS04-2H30); TakuMm o00pa3oM JOCTUraeTcsi OJHOBPEMEHHO nOOCyuusanue Cynep-
¢dbocdata, U oH mpHOOpETAET JYUIIYI0 KOHCHUCTEHIHWIO (TIpU OONBIIUX KOJIMYECTBAX
aMMHMAa4YHON COJIM 3aTBEPJEHUE IOJ BIWUSHUEM TUIICA MOXET UTTHU CIHUIIKOM JAJIEKO,
3aT€M HYXKHO CYHUTATHCI C TEYEHUEM PEAKLUUHU BO BPEMEHH, HO 3TH TEXHOJIOIHYECKHE
JeTall He MOJJIeXkaT 3[€Ch pacCMOTpeHHI0). HyXHO TONBKO pas3iuyaTh THUIIBI yIoOpe-
HUH U UMETh B BUY, 4T0, Kpome cmemieHusa ¢ (NH4)2S04, ectp eme u apyroi  criocod
BBEJICHUsI aMMuaka B cynepdochar—diTo M3BECTHAs] CTENEHb HACBHIMCHHUS €ro CBO-
OOIHBIM aMMHAKOM, IMPHYEM IMPOAYKT IIOTydaeT Ha3BAHUE AMMOHUIUPOBAHHO2O C)-
nepgocgpama (cM. «Cnoxsble ynobpenus»). Ilpuem Hacwimenus cynepdocdara
aMMMaKOM TI03BOJIIET YCTPAHUTh M3JHILHION KHCIOTHOCTH cynepdocdara, mnoHu-
’)KaeT ero TMIPOCKONMMYHOCTh M TeM YJydllaeT cBoWcTBa ynobpenus. Koneuno, mpu
MPUMEHEHUH aMMOHU3UPOBaHHOTO cynepdocdara B KauecTBe yHOOPEHHS JOMKHO
YUYUTBIBaThCS U cojeps?aHue B HeM a3zora (0ObIYHO B mpenenax 2—4%).

Cy1uecTByeT ellle TaK HA3bIBAEMbIil 6opnoiii cynepdpocpam., T. €. cofep:Kammii, momumo oedop-
HO#, Takxe U OOpPHYI0 Kuca0Ty. Takoe ynodpeHue B mocieqHee BpeMs Bblyckaercsi B Iepmani
Jlea1o B TOM, 4TO 00p Kak yno0peHHe NPHMEHSETCS B 0YeHb HE3HAYUTEIbHBIX 103aX. YI00peHus,
cogep:xkamue 6op (Hanpumep, 6ypa, 60pHasi KHCI0TA U T. 1.), B IeIAX PABHOMEPHOCTH pacnpenesie-
HHS IPM pacceBe, 00bIYHONPHMEIINBAIOTK APYrUM y100peHusiM HBHOCATB Buae cMecd. Ho, novuvo
mpoCTOro CMEIIMBAHUSA I'OTOBBIX ynoﬁpeHm‘/i, 31€Cb BO3MOXKHbI M MHbIC IIYTH, B YACTHOCTH, HANPF
Mmep, caenywomuii. @ocdarHoe coipbe, GochopUTHAS WK ANATUTOBAA MYKa CMEIIMBAIOTCS, COIVIACHO
ONpe/IeJICHHOMY pacdery, ¢ MaTepHAJIAMH, COAep:KAIMMHU OOp Takike B Majlo0 NMOABMKHOI dopve
(HanpuMep JATOJIUT), U cMech 00pa0daTHIBAETCSl CEPHON KUCI0TOH, KAK W MPH MOJYy4YeHHH TPOCTOro
cynepgocdara (Ho kommyectBo H2S04 31ech HeckoJbKO yBeanunBaeTcsi). B pesynabTaTe pasioske-
HusA U QocopHas 1 O0PHA KUCJIOTHI NEPEXOAAT MOYTH IOJHOCTBI0 B BOJHOPACTBOPHUMBIE COCIUHE-

HMSI; TOJIYYeHHbI MPOAYKT W MOJYYWJ Ha3BaHue OopHoro cymnepdochara (mogpodHee o npuve-
HEeHUH YyHoOpeHuii, cogep:kamux O6op, CM. HMIKe).

NBOMHOMN CYHNEP®OC®AT U NPELNUMNUTAT

Tak kak Oomnplmas YacTh HAMUX (HOCPOPUTOB SIBISETCS HUIKOMPOLICHTHOM
(cMoNeHCKHe, KypCKHE, OpSHCKHE, PSI3aHCKHE, YyBAIICKHE, H3IOMCKHE, aKTHOOIMH-
CKHe, Ka3aJIMHCKUE W IP.) U HE TOOUTCS IS mepepaboTKu B mpocToii cynepdocdar,
TO JJs HAC TMPEACTABISAIOT HHTEPEC me Cnocobvl nepepabomiu, KOmopble CEBiHbl
He ¢ noHudicenuem codepacanusi P25, a, naobopom, ¢ obocawenuem npodykxma gioc-
¢opnoii xucromou (npomus ucxoonoz2o cwipvs). Cioda OMHOCUMCS ROLYYEHUe OBk
Ho20 cynepghochama u npeyunumama.

[Ipomeccrl, MPOUCXOMASINKE B 3THX Clydasx, KOHEUHO, OOjee CIOXKHBI, I ¢
Huna P20 5 Ha MecTe Mpon3BOACTBA 00XOIUTCS JOPOXKE, HO B
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330 ®OCHOPHOKUCIBIE YJOBPEHUS

XJIEOHBIX 3J1aKOB. MO?KHO AyMaTh, YTO U B TIOYBE COJIM aMMHAKa JOJKHBI CIIOCOOCTBO-
BaTh pacTBOpeHUI0 (GocdaTroB TOW H3OBITOUHON KHMCIOTOH, KOTOpas OCTaeTcs Tocie
WX HCIOJIB30BaHUS pPACTEHHEM, OyJeT JHM 3TO HCIOJIb30BaHUE HENOCPEICTBEHHBIM
UIM OHO OyIeT CONMpOBOXKAATHCA MpeABAPUTENbHON HUTpUdUKalueir (BO BIOpOM
cily4ae KOJUYECTBO IEHCTBYIOIIEH KHUCIOTHI YJIBaUBaeTCs); HO, KOHEYHO, B TOMBE
9TO pacTBOpsOllee AeiicTBUe HE OyleT HampaBiIeHO TOJbKO Ha (ocdarel, KakK 310
JOCTUTAETCA B TECYAHBIX KYJbTYypaX,—OHO MOXET ObITh O0cCIabIeHO HAMYHOCTBIO
JIDYTHX  COEIMHEHWH, HeUTpanu3ylomux KuciaoTel. Hackoinbko pes3ko jelictsie
ecoieil aMMOHHMS B Takoil 0e30ydepHOil cpede, KaK IMECOK, BHIHO M3 CIEIYIOILETO

Puc. 40. Bausinne ucToYHUKA a30Ta HA UCNOJb30BaHue (ocdopura oBcom
(mecyaHble KyJAbTYPbI).

ONBITA: €CJIM, B35IB B KauecTBe McToyHUKa P205 docdopur, mocteneHHO BO BIITOM
psAlle COCyIOB H3MEHSTh HCTOYHMK a3zoTa, mnepexods oT NaNO03 mimun Ga(NO3J.
K CMECH CEeJUTPbl U aMMHUAyHOH CONM U, HaKOHEl, K OAHOMY CEPHOKHCIOMY avMO-
HUIO, TO BMECTE C BBEJECHHEM cojieii aMMOHUs (M0 Mepe pa3BUTHUS PACTECHUI) TOBbE
m1aeTcss KUCIOTHOCTh Cpeibl OT MPUYUH (PUBHOJIOTUYECKHX (HAKOIUIEHHE M30BITOUHOM
CEepHO KUCIOTHI) U PochOpUT moaBepraeTcsi pacCTBOPEHUI0, KaK Obl HAa MecTe MoTped-
JIeHUsI TpeBpamasch B cynepdocdar.

[IpuBenem oTHOCAUIMECS K 3TOMY ONBITY IU(PHL (CM. TabiuIy, a Takxke puc. 40).

3/4NaN03 i/2NaN03 1/4NaNo03
NaNo3  va(NH42504 1/2(N1I4)3S04 3/4(NH4)2504 (NHAIS04

Ypoxaii oBca Ha dochopure

(B TPAMMAX) ucuererercrersesaerenees 6,2 22,0 20,5 19,9 1,42
Mpouent P25 B ypoxkae . . . 0,09 0,30 0,57 0,92 1,46
A0conoTHOE KoM4ecTBO P2 5B

ypoxkae (B MUUIATPAMMAX) . 6,5 66,0 116,8 176,6 24,1

Kak Buaum, pacTeHus, rojoAaBIIMe OT HeJocTaTka (ochOpHON KUCIOTHI I
CeNnuTpe, MO0 Mepe BBEJACHUS aMMOHHS OOWIBHO ee BOCHpHHUMAaIH. YTOo Kacaercs
nocyienHero ciuyyasi, koraa seegeH Obu1 onuH (NH4)2504, To 31ech pacTeHUs moctpa-
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KAJIMMHBIE YIOBPEHUS

Kanuii sBiseTcs CTONb XK€ HEOOXOAMMBIM 3JIEMEHTOM JJisf JKU3HHM PacTEHHH,
Kak a3oT U ¢ocdop; ogHako puU3noNIOoruiecKas paBHOLEHHOCTD DJIIEMEHTOB HEe O3HAYaeT
ellle PaBeHCTBA 0 3HAYEHHUIO TOTO WJIM WHOTO 3JIEMEHTa B JieJie BHECEHUS YAOOpeHui,
TaKk Kak TYT 3aMelluBaeTcs pAd ApYyTux (axkTopoB, Kak OOrarcrBo IOYB TeM WIH
WHBIM BELIECTBOM, a TaK)X€ KPYTOBOPOT 3TOrO BELIECTBA B XO3AMCTBE; MOITOMY HEOO-
X0auMO OJi>ke BOWTH B PACCMOTPEHHE ITUX OOCTOSTENBCTB.

Cognepxanue 1 ¢GopMbl COEJUHEHUH Kaiusg B mouBax. Kamumii pacnpoctpaneH
B mpupoge Oonbme, ueM Qocdop. CoaepkaHue Kalusg B TOPHBIX NOpOJax BbIpa-
dKaeTcss He MajbIMH JOJAMHM IMpoleHTa, kak mis P205, a menbiMu mpoleHTamy,
HanpuMmep,4—o6% B rpaHuTax U raeicax, ot 1 1o 5% B 0azanprax, 3—5% B Tpaxu-
Tax. B cpemHeM cyHMTalOT, 4TO B 36MHOH KOpe colepxkutcs 2,58% kaiaus U Juilb
0,12% docdopa.

[Ipu BbIBeTpHMBAHUU TOPHBIX MOPOA U Pa3pyLICHHUH CHIMKATOB KaJWUW OTYACTH
BBIMBIBaeTCs (B BUJE YIVIEKHCIOTO W KPEMHEKHCIOro Kalusi) U YXOAUT B MOpe (OTTya
kanuit Craccdypra u ConukaMcka), OTYACTH K€ OCTAETCs B MOYBE B PazilU4HBIX (op-
Max, NPEUMYLIECTBEHHO TPYIHO PAcCTBOPUMBIX B BOJI€ M JIMIIb YacTbIO YCBOSEMBIX
IUIsL pacTeHUS.

Ob6miee conmepkanue Kanus B MOYBaxX OOBMHO ObIBaeT B mpexenax or 1 go 2,5%
K20, HO HEKOTOpbIE MOUYBBI COAEPHKAT Kajdusi MHOTO MEHbIIE; TaK, B CHJIBHO TeCUaHbIX
MoYBaxX WB KpacHo3eMax olIee coaepkanue kanus najgaet jno 0,2—~0,3%, a B Topds-
HbIX mouBax—0 0,05—0,14% K20 (ocobeHHO OeAHBI KaaueM BEpPXOBbIC TOP(IHUKM).

B o0mem 3aMeuaeTcss cBA3b MEXAY'COJAEpKaHUEM TIIMHBI B MOYBE U OOTaTCTBOM
ee KaJueM; Tak, IpHu ucciegoBanuu nous llIBennn obHapyXuiIack B CpeJHEM Takas
3aKOHOMEPHOCTH:

Jlerkue Tsoxensre
IMecku Cymneckn CYTIMHKN CYrIHHKH I'mumst
Copep:xanue xagus (B Ipo-
nenrax K2)), wusBiekae-
moro HCI-BbITsKKOH . . 0,08 0,11 0,14 0,20 0,27

[ueiinesuny (['epmaHusi) TPUBOAUT TaKOE COMOCTABICEHHE MEX]Y IMPOLIEHTOM
JIMHUCTBIX YacCTHUI] B MOYBE M KaJUEM COJSTHOKHCION BBITSKKH:

,I I'mavcras
j Ilecuanble mouBHI CyriauHKH ouBa
IIpOUEHT IIMHHCTBIX Y ACT M I ueeersecssresnecsnecns 4,9 12,9 19,1 24,8 41,5
Kanuii coyisiHOKHMCI10ii BBITSLKKH (B MPO-
IEeHTAaX) 0,046 0,164 0,259 0,380 0,545

HapaﬂHeHI/ISM MECKAY MEXaHUYIECCKUM COCTABOM IMMOYB U COACPIKAHNUEM KaJIU Hapy-
mraeTcs, €CJIM CpaBHUBATH MEKAY COOOH MOYBEI Pa3HbIX TEHCTUYCCKUX THUIIOB. B Tpe-
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Jienax MOYB OJHOTO THIa OOBIYHO COXPAaHSETCS CBSI3h MEXAY OOIIUM COJepKaHUEM
KM U KOJMYECTBOM MENKOJUCIIEPCHOW (pakinuu B Mo4yBe. B kadecTBe mpumepa
MOXHO TIPUBECTH Takue aaHHbie 1 Heckoinbkux mouyB CCCP (mo MacnoBoii):

Homomcrbie NOYBbLI YepHosembl

Conepixanve uiaucToii ¢gpakuuu (B IPOLEH-
Tax) 3,0 4,3 7,6 8,6 11,3 22,3
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'356 KAJUMNHBIE VIOBPEHU A

NMEPEPABOTKA KAJMUMHBIX COJIEN

I'maBHBIM HEJOCTATKOM CBIPBIX KaTUHHBIX cojed (kak CONMKAMCKUE CHITBBHHHUT
Y KapHaJUIUT), C TOYKU 3PEHUS MPUMEHEHHS WX KaK HEeMOCPeICTBEHHOTO yIOOpeHws,
SIBJISIETCS] HEBBICOKOE CPaBHUTENIBHO COJEpXKAHWE Kallks W HaJW4yue OONBIIOro KOMHU-
YeCTBa XJIOPUCTBIX COJIEH; TMOCIeIHUE MPHU BBICOKMX J103aX OKa3bIBaIOT HeOmaro-
MPUATHOE JeicTBUEe Ha HEKOTOpble KyabTypbl. KapHammut, kpome Toro, obnamaer
CuIbHOM TUTPOCKONUYHOCTBIO M B KAUECTBE HEMOCPENCTBEHHOTO YAOOpEHUs He INpH-
MeHseTcsa. Pusznyeckue CBOMCTBA CHIIBBUHUTA Jy4Yllle, YeM Y KapHAJINTA, U B Orpa-
HUYEHHBIX pa3Mepax CUJIBBHHUT MOXHO HMPUMEHATHh KaK yJI0oOpeHue Mociie MpocToro
IpoOJneHusa U pa3Moia. To e OTHOCUTCA WM K TaK Ha3blBAEMOMY KaHMHHUTY, KOTOPBIA
noObIBaeTCAd B 3amagHO-YKPAWHCKHX MECTOPOXIeHHsX 1.

[lepepaboTka CHUIBBHHUTA HUMEET LENbI0 MOJy4YeHHE O0Jiee BBICOKOMPOLEHTHBIX
ynoopenuid. Ilytem mnepepabOTKH CHIBBUHHUTA MOJY4YaroT: 1) XJIOPUCTHIH KajauH
(50—60% K20); 2) 30% u 40% xanuiinyto coib (30—40% K20).

Hns otaenenus xjopuctoro kaixus or NaCl ucrmonas3yeTcs pa3iudHas 3aBUCH-
MOCTb PacTBOPUMOCTH JTHUX JABYX colield OT TemmepaTypbl. VIMEHHO pacTBOPUMOCTh
NaCl mano uszMensieTcs ¢ TeMneparypoi, Toraa kak pacrsopumocts KC1 Bo3pactaer
MIPU TOBBIIICHUH TEMIIEpaTypbl U yOBIBA€T MPHU OXJIAXKICHUU.

Cxema NIpOU3BOJACTBA XJOPUCTOTO Kallsg B OCHOBHOM COCTOHT B CIEAYIOIIEM.

CWIBBUHUT PACTBOPSIOT TOpsAYeld BOJOW W TOJY4alOT HACHIIIEHHBIA PacTBOp
KCI+NaCl, 3arem stor pactBop oxnaxaaroT. I[Ipu satom KCI, pactBopuMocTs KOTO-
pOro mMOHWXKAeTcs IMOJ BIWAHUEM OXJaXJICHHUA, BBIMaAaeT U3 pacTtBopa, a NaCl,
Hao00OpOT, OCTAeTCs B PacTBOPE, TaK KaK €ro pacTBOPUMOCTH C TEMIIEPATypOH MOYTH
He MeHsercs. [lomydeHHBI mamounwviti pacdeeop, nacviugennvitl Ha xo100y NaCl-)-

f-KCl, naepesarom no remnepaTypbl, OJIU3KONH K KUICHUIO, U 00pabamul8arom mum
pacmeopom cunveuHum. HarpeBaHue MOYTH He H3MEHAET pacTBOpuMOcTh NaCl.
MO3TOMY pACMEOp OCMAemCsl HACLIUWEHHbIM XAOPUCBIM HAMPUEM U COOEPIHCAUUICE
6 cunveunume NaCl pacmeopenuio bonvuie yoice He nodgepeaemcs. XIIOPHCTBIA #e
KaJluil, Ha00opOT, PacTBOPSIETCA, TaK KaK MPH MOBBIILIEHUH TEMIIEPaTypPhl €ro pacTBo-
pUMOCTh CHJIBHO BO3pacTaer.

[TonyuyeHHBIN pacTBOP OTAENSETCA OT OCHMABULE20CA HEPACBOPEHHBIM XIOPUCTO2O
Hampus W TMOABEPTaeTcs 3aTeM OXJIaXJeHHIO. 1Ipy OXJaXIeHHU NMPOUCXOAUT OISITh
KpUCTAJUIU3ALHs XJIOPUCTOTO Kajus, KOTOPBIH OTAENseTCsS OT MaTOYHOI'O pacTBOpa
LEeHTpU(YrupoBaHUEM, & MATOYHBIA PAaOTBOP MAET CHOBAa HA SKCTPAKIUIO XJIOPHCTOTO
Kajdus W3 CHIbBBHHHUTA U T. .

[TonyuyeHHBIN TakuM MyTeM MPOAYKT colepkHuT okono 85% KCI. [ns momyde-
HUs OoJiee YUCTOrO MPOAYKTA MPOU3BOAST AOIMOJHUTENbHYI0 00pabOoTKy HeOOMBIIM
KOJIMYECTBOM BOJBI (IJisi pacTBopeHust mpumecu NaCl); mocne Takoil BTOPHYHOM
OUYUCTKH U CYIIKU YIAeTCs MOJY4YUTh COJb, coaepxkamyro 10 98% KC1 (uro orsedaer
npumepHo 60% mno pacuety Ha K20).

30% u 40% kanuiinvle conu TPEACTABIAIOT COOOW CMECH XJIOPUCTOTO Kaiud,
MOJIy4YEeHHOTO OMHMCAHHBIM IYTEeM, C Pa3MOJIOTHIM CHJIBBUHUTOM (MJIU C APYTOW ChIpOH
KaJuiiHOU conbio). B I'epMaHuM OnHO BpeMsl Ha PBIHOK BBINyCKanach KalUidHas
conb ¢ cogepxkanueM 20% mo pacuery Ha K20.

[Mpoussoacteo 30% unu 40% xanuWHBIX COJEH MMEET 1eJIbI0, C OJTHOW CTOPOHBI,
yBeIWYeHUEe OOMIEro KOJIUYEeCTBa Kalus B yOOOpeHUsAX OoJiee KOHIEHTPUPOBAHHBIX,
YeM CHJIbBUHUT, a C JPYTOd CTOPOHBI, TOJyYeHHUE YIOOpEeHUs IOCTaTOYHO TpaHC-
nopTabenbHOr0, HO ¢ MEHBIIMMHU 3aTpaTaMU Ha MPOHU3BOJCTBO KaxXIoW TOHHBI K2,
YeM 3TO MMEET MECTO B Cllyyae XJIOPUCTOrO Kallus.

KpoMe XxJOpHUCTBIX coJield, MpeAcTaBiseT CYLIECTBEHHBI HHTEpPEC BOIPOC
o mpousBoactee B CCCP B kauecTBe yAOOPEHUS CEPHOKUCAO20 KALUSL.

Hapsaay c u3bickaHMEM HOBBIX 3ajie’kel, colep)KalluX HEe TOJBbKO XJIOpHIbL
HO U cynbdaTsl, paspabaTbeiBaoTca crnocodbl mpousBoacTBa K2S04 u3 xmopucrtoro
Kanus (KpoMe pa3jioxKEHHUsl CEpHOM KUCIOTOH, 3/eCh BO3MOXHBI U JPYTHe BapHUaHThL

1 CocraB cbIpoii coii, Ha3bIBaeMOW B I3TOM cJlydae KAUHUTOM, He OTBedaeT (hopmyJie Mime-
paina kaunura (KCl-MgS04-3H20); B HeM COAEP:KHUTCH B JeiiCTBUTEJbHOCTH OOJbIliee KOIHe-
CTBO XJIOPHCTBIX COJIeH.
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Kak, Hampumep, pasnoxeHue KCl mpu BBICOKOH TeMmepaType CEpHUCTBIM Ta30oM
B IIPUCYTCTBHU KUCIIOPOJa BO3/AYyXa, BOASHBIX MapoB U KaTalu3aTopa; 3TOT BapHaHT
paspabarsiBaetcst HUYU D).

B I'epmanun K2S04 mnony4aroT OOMEHHBIM pa3iIOKEHHEM XJOPUCTOTO Kajus
C CEpHOKHCIIBIM MarHueM.

IPUMEHEHUE KAJUMHBIX COJIEM M WX [JEACTBUE HA TI'A3HBIE
PACTEHUS

[Ipu BHeceHHMH KaJUWHBIX YIOOpEeHHH clieqyeT MMeTh B BHAY KaK OCOOEHHOCTH
Pa3MMYHBIX C.-X. KYJbTYp, TaK W TOYBEHHbIe ycioBus. I[loMmumo Toro, 4ro cpemu
TIOYB ONTHOM M TOH ke 30HBI (Kak, HampuMmep, MOA30JUCTas 30Ha) MMEeT MECTO 3Ha-
YyuTeNbHAs MECTPOTa B YAaCTH COJAEp)KaHUS KakK oOmmero, Tak U yCBOSEMOIO s
pacTeHuid Kallks, HaJo €lle YYUTHIBATh M OCOOCHHOCTH B3aMMOJEHCTBHS KaTUHHBIX
coreid ¢ moyBamu. Jlexo B TOM, 4YTO KaK pa3 Ha MOYBaX, OT MPHUPOABI OEIHBIX Kajluem
W HauOoJee HYKIAIOIIUXCS B KATMHHOM yIOOpEeHHH, T. €. Ha MOA30JaxX, Ha IeCUYaHbIX
1 TOpQSHBIX TOYBAX, MOTYT BCTpPEYaThCS CIy4au HeOJarompHsATHOTO MOOOYHOTO
JIeiicTBUS KaJdUHHBIX coyied (OCOOEHHO HU3KONPOLIEHTHBIX, KaK CHJIBBUHHUT), 0OOy-
CIIOBJICHHOTO XapaKTePOM B3aHMMOAECHCTBUA MEXy yaI0OpEeHHEM U MOYBOH.

KanuifHple coiau Xopollo pacTBOPHUMBI B BOJE, TaK € KaK MU coAepKaluecs
B Hux npumecu (NaCl, MgCl3). IlosTromy mociie BHECEHHsS B IMOYBY NPOUCXOIUT
OBbICTpOE PacTBOpPEHHE BHECEHHBIX COJIed B TIOYBEHHOM Bilare, a BMECTe C TeM U
B3aMMOJICHCTBHE C MOTJIOLIAIONIUM KOMIIJIEKCOM TMO4YBBI. lIpuM 3TOM 3HauYMTEIbHAS
YacTb KaJiisg BCTYNAeT B MOTJIOLIEHHOE COCTOSHUE, @ B IOYBEHHBIH pPacTBOP BBITECHS-
I0ICsl Jpyrue KaTHUOHBIL:

/ mornomaomuii %a  95£Q | morsnomarommii .
- + CaCl12;
I xkommiekc ) I xkommiekc
. . Na
| mornomarmui Ca + 2NaCl = OrJIO A LU + CaCl2.

\ KomuIekc KOMILIEKC  Nga

Ha mnouBax, HacChIIEHHBIX OCHOBAaHMMMH, O3TO B3aUMOJCHCTBUE HN3MEHEHUS
pEaKLy MOYBEHHOTO pacTBOpa He BbI3bIBaeT. CyIIeCTBEHHBIM 31€Ch SIBISIETCSA TO
00CTOSATENLCTBO, YTO B pe3yJibTaTe MOTJIOUIEHUsS OOJbLIEH YacTH BHECEHHOTO Kalus
€0 CIIOCOOHOCTh K MEPEBUKEHUIO B MOYBE CHIIBHO MOHMXKAeTCA. B OCHOBHOM Kanui
TIOIJIOIIAGTCSL B TOM CJIOE MOYBHI, KyJAa ObUIO BHECeHO ynoOpenue. JIump Ha mousax
MaJiol eMKOCTH MOTJIOIIEHHUS M XOPOLIO BOJONPOHULAEMBIX (KaK IecyaHble IOYBHI)
MPOUCXOJUT OoJiee 3aMETHOE INEePEeIBIKEHHE KaJusl C MOYBEHHOW BIIaroi.

BaxxHo 1 TO, 4TO MOHBI XJ10Pa, HA0OOPOT, B MOYBAX, KaK MPaBUIIO, HE OTJIOMAI0T-
¢ M COXPAHSIOT CBOIO MOJBH)KHOCTD, MEPEABUTAACH (BMECTE C BBITECHEHHBIMH HOHAMHU
KaJlbliis) B HAINpaBJICHUM JBM)KEHUsS NMOYBEHHOM Biaru. Tak Kak Oonvuiue xonuye-
amea xnopa (IpU BHECEHUH HHU3KOMPOLEHTHBIX COJIEH, KaK CHUJIbBUHUT) B HEKOTOPBIX
Clydasx JEeHMCTBYIOT HEONarompusATHO Ha ypo)kalh MM Ha KadyecTBO Yypoxkas, TO,
HCXOId M3 CKa3aHHOTO, PEKOMEHAYIOT BHOCHTH KallUMHBIE COJM HE Mepel CaMbIM
TIOCEBOM, & 3a61a208peMeHHo, HapUMep, ¢ OceHHu (mon sipoBeie). Eciim mouBa oOna-
JaeT JIOCTaTOYHOM MOTJIOTUTENIBbHON CIIOCOOHOCTBIO, TO Kajuil, KaK XOpOILIO MOTJIO-
iAeMbId KaTHOH, 3allep)KUBAETCS IMOYBOM, a XJOp, BCTymas B COEIMHEHHE C TEeMH
KaTHOHaMH, KOTOPbIE BBITECHEHBI KaJeM, Oy/leT BBIMBIBATHCS MOXKASMU B IOANOYBY
1 yXOJUTh U3 cdepbl AEHCTBUS KOPHEH.

Ha nousax, ne naceiujennvix ocHoganusmu, BHECCHUE KaJIUWHBIX coJeil B OOIbIIOM
KOJIMYECTBE, OCOOEHHO CoJeld HHU3KOIPOLEHTHBIX, CIIOCOOHO BBI3BATH HEKOTOPOE
UsMeHeHue peakyuu MNOYGeHHO20 pacmeopa W COACPKAHUS B HEM ANTIOMHUHUSA:

(mouBa) H + KC1 = (mouBa) K + HCI; (mouBa) H -f NaC.1 = (mousa) Na + HCI;
NNa

nouyBa JaAl+ KC1 -f 2NaCl = ( mouBa JNa + AICI3.
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HU3BECTb

o0rmiell MPOMTYKTUBHOCTH CEBOOOOPOTAa BO3MOXKHOE BPEIHOC JACHUCTBHE HM3BECTH HA

JeH ¥ KapTodenap ObUIO HCKIIOYEHO.

YuuteiBasg OCOOCHHOCTH OTHOIICHHS K HM3BECTKOBAHHIO TaKHUX KYJIbTYpP, KaK
JICH, KapTO(l)CJ'IL W JIIOIIHMH, a TAaKXEC 3HAYCHHUC MCXaHUYCCKOI0 CoCTaBa I1OYBhbI, na6opa-
TOpHUA H3BECCTHU BUYAA OpeaAIoXKuIa CICAYIONNE MPUMEPHBIC HOPMbI TNPUMCHCHHA

u3BecTul:

ﬂOSﬁ MU3BECTH B OOJIAX FHI[pOHHTH‘{eCKOﬁ
KHACIOTHOCTH
CeBOoOO0OOGOpPOTES

Bonee Ttaxensie

Bonee nerxme
MOYBBI

MMOYBBI

1. C HMU3KHM NPOLEHTOM KYJIBLTYpP, CTPaJAI0LIUX
0T u30bITKA U3BecTH (JeH, KapTrodeib, JIOIMHH)

1 u BbHIE ot 3« po 1
2. C 0oJiee BBICOKHM MNpPOLEHTOM KYJIbLTYpP, CTpa-
JAI0IUX OT M30bITKA H3BeCcTH (JIeH, KapTo-
denb2, monun) s/a -1/2 He Oosee 4T

[ToHATHO, YTO B 3aBUCUMOCTH OT MECTHBIX YCIOBHI, C y4€TOM JAaHHBIX MOJEBBIX
OTIBITOB, J103bl U3BECTH MOTYT YCTAHABIUBATHCA M B APYTUX pa3Mepax; MpUBEICHHAs
IPYNNUPOBKA HOPM M3BECTKOBAHHUS ABJISIETCS JUIIL OPUEHTUPOBOYHOM.

Hapsiay ¢ HEKOTOpBIM CHHIKEHUEM 103 M3BECTH B CEBOOOOPOTAaX C KYJIbTypaMH,
YyBCTBUTEIIBHBIMH K €€ U30BITKY, credyem umems 6 6UOY 8O3MONCHOCMb PAdd Mepo-
npuAMuUl, oCIaOIAOWUX ULU YCMPAHAIOWUX NPOAGIEHUE OMPUYAMETbHO20 OeliCBUs
8bICOKUX 003 uzéecmu. Tak, 374eChb MOXKET OBITh TOJIE3HO BHECEHHE YAOOpEeHHi, comep-

xamux 6op. [IpuBenem nBa npumepa U3 MOJEBBIX OMBITOB J[OJATOMPYIHOTO OIMBITHOTO
nonsa (C. B. Llep6a), HIMIOCTPUPYIOIHUX CKa3aHHOE:

I. Oneim, co abHOM

VYpoxail (B meHTHEpax

¢ 1ra) Cpennmuii
IIponent
CxeMa oOmNDBHTaA HOMEp
BOJIOKHAa ONOKHA
CemeHa Conoma B
Jen no knesepuwy na ¢pone NPK
1. be3 u3Bectn 18,7 61,0 14,7 8,85
2. Ilo u3Bectu B n03e 4/4 rugposMTHYe-
CKOil  KHCJIOTHOCTH; TIOCJeleiicTBHe
3-ro rona 5,9 66,5 10,7 7,0
3. Ilo u3Bectn (TO :ke) + OOp 3 Kr Ha
1 12 B BHIE OY P Bl ceeeernesucsucsucsnecsecnens 21,9 66,2 154- 9,5

II. Onwim ¢ kapmogenem

VYpoxait knybHeit
CxeMa ONDBTaAa P ¥

(B menTHepax c | ra) IIponent xpaxmana

1. Bbe3 usBectn (1 6e3 Oopa)

235,2 14,3

2. U3Becth 2, THAPOJIMTHYECKOH KHCIOTHOCTH; 2-i
roj MocJjie H3BECTKOBAHUSA 150,3 12,8
3. To e+ 0o0p 249.,1 13,6

Kpome npHa u kapTodens, yCTaHOBIEH psJ aHAJIOTHYHBIX (PAKTOB U C KYJBTY-
paMH, KOTOpble OOBIMHO HE MNPUYUCIAIOTCA K TpyNIe CTpaJaloluXx OT H30bITKa
u3Bectu. Tak, HampuMmep, B OMBITaX CO CBEKJIOH BHECEHHE OOpa Ha HM3BECTKOBAHHBIX

1 Ha noyBax, X0polo 3alpaBJICHHbIX BHECEHHMEM OPraHM4YeCKHUX yA00peHHIi, J03bl MBBeCTH
MOIYT ObITb HECKOJIbKO BBIILC, YeM HA I0YBAX MAJIOKYJbTYPHBIX, He YHABOKCHHBIX.

2 B cnenuMaan3upoOBaHHBIX KapTO(eIbHBIX CEBOOOOPOTAX HA JIETKHUX NOYBAX OT M3BECTKOBA-
HHS JIy4dlle BooOlie BO3Jep:KHBAThCH.

O NO3AX M3BECTH 409

nousax TAKIEC YAaCTO HACT BECbMa IOJOXKHUTECIBbHBIC PE3YyJIbTAThI. Bot oauH u3 Takux

ciydaeB (OTIBIT ¢ KOPMOBOM CBEKJIOW Ha MOJ30JucTOi mouBel MockoBCKoi obiactn).
ur

Bec kopHs (B rpamMmax Ha cocyn)

CxemMa ONBHBTaAa 1 mr B Ha kuio-

Bes Gopa rpaMM MOYBEI
(B Buae Oypsl)
YPK 6 —
» + CaCO, 4/4 THAPOJATHYECKONH KHCJIOTHOCTH . . 29 411
» + » 1/s » » 416 517
» + » 11 » » 198 690
» + » 4/x » » 2 834

B omnmwiTax ¢ JIIOIIepHOfI Ha N3BCCTKOBAHHBIX MOA30JIMCTBIX IMMOYBAX IMPHU Pa3sBUTUHU
OOJIBILION BEreTaTUBHOM MAacChI Ha6J'IIOI[aJ'[OCL HC3HAYUTCJIIbHOC o6pa303aHI/Ie CCMAH;

0Ka3aJI0Ch, YTO BHECEHHE 0OOpa B TaKUX CIydYasX HCIPABIISICT MOJOXKEHHUE (OMBITHI
Wucturyra KOpMOB).

[ToBumMMOMYy, € 3TOI k€ MOJIOKUTEIBHON POJIbI0 O0pa (a MOXKET ObITh U APYTHX
ANIEMEHTOB) CBSI3aHBI HAOJIOJICHUS, UTO IIPU XOPOIIEH 3ampaBKe MOYBbI HABO30M OTPH-
LatejbHOe JICHCTBUE TOBBIMIEHHBIX JI03 HM3BECTH (HANPUMEP, B JBHSHBIX U KapTO-
(heNbHBIX CeBOOOOPOTAX) OOBIYHO OBIBAET MEHBIIUM UJIH COBCEM OTCYTCTBYET (TIOCKOJIb-

Ky B HaBO3€ BCerjaa CoAepkKHUTcs 0op). 31ech K€ MOXKHO MUCKaTh OOBACHEHHE pacxo-
JKIEHUsT HAalllero M OeNbrUUCKOTO OIbITa B OLICHKE MOCIENeWCTBUS HU3BECTH HA JIEH.

Ho kakoBo Obl HU ObUIO OOBSICHEHHE, CaMblii (PaKT JYUIIETro ACHCTBUSA U3BECTH B COUe-

TaHMU C OPraHU4YCCKUM yI[O6peHI/ICM OpeacTaBiIsA€TCsd HCCOMHEHHBIM U UMECT 0obIIOC
3HA4YCHHUC.

Kpome HaBo3a, M npHMeHeHHe MHHEPAJIBHBIX yA00peHHii B TeX MM APYIHX (opMax MOKeT
OK3bIBATL BJIUSHHE HA [eliCTBHEe M3BECTH.

Hockonbky BpeaHoe AelicTBHE M3BECTH CBA3BIBAETCH ¢ NOBBLILEHHBIM COJEP:KAHUEM KaJbIHA
BIIOYBEHHOM PACTBOPE, MOKHO OKHATH IOJIOKUTEIbHBIX Pe3yJbTATOB OT NIPHMEHEHHs CONYTCT-
BYIOLMX yA00peHMii ¢ MOBLIIICHHbIM COJAEP/KAHHEM OJHOBAICHTHBLIX KATHOHOB (AHTATOHHCTHYECKOE-
JieiicTBUE) U BMeCTe € TeM He CIOCOOCTBYIOIIUX Mepexoay Kajablus B NOABUKHbIE (popMbI [Hanpumep,
smecro MPOCTOro cyneppochara—asoiinoii, BMecto (NHHS04—NHAN03 u 1. n.). B 3Tr0M oTHO-
IIeHMH MHTepecHbI onbIThl B. M. BiacoBoii (¢ kapTodenem), npoBeeHHbIe Ha ecyaHoii nouse Jlooe-
PeIIKOro ONBITHOTO MOJISI; 0KA32710Ch, YTO MPH BHECEHHH MO/ KapTodesib HA0Opa KOHIEHTPHPOBAH-
HbK (0e30am1acTHbIX) ynoopenuii, a umeHHo KN 03, NH4N 03 u aBoiinoro cynepgocdara He Hadm0-
JAI0Ch CHHJKGHUSl ypOskas KpaxmaJa [Jake IPH NOBBIIEHHBIX 032X M3BeCTH (II0 CPABHEHHUIO
¢ genssHkavu Oe3 m3Bectd). B To ke Bpemsi Ha ¢one Takux ynoo0penmii, kak (NH42S04, KC1
unpocroii cynepdochar (mau NaN03, xanuiinas coyib ¥ npocToii cynepdocdar), Ha Toii e mouBe
CHIDKeHUE YPOskasd Kapro(dess 0T BHICOKUX /103 U3BECTH ObLIO JOBOJIbHO 3aMETHbIM (CM. Taduumy).

(B Tonnax Ha 1 ra)
CxeMa omseiTa

Jl0o3b1 u3BeCTH (CaC(gs)

o | 45 | 90 18,0

1
1. Be3 MuHepaibHbIX yn00- Ypoxkai KiayOHedl (B LeHTHe-
penmii Pax ¢ 1 ra).ccncceeene. 49 47 42 36

I[IpoueHT KPaxmMala ....ceeeee 16,3 15,4 14,4 13,1

o pony: (NH4H2S 04, mpo-  Yposkaii kiayOHeili (B UeHTHe-
croii cynepgocdar, KC1 pax ¢ 1 ra) .cvevecceeennes 129 124 112

100,0»
I Be3s munepanbHbIX yno0-  Yposkail kiayOHeldl (B LIeHTHe-
peHuii Pax € 1 Ta) .cvvvncnnencnnsnnnns 4 50 40 43
IIpoueHT KpaxMalIa ...ccceeeeen. 16,4 15,4 14,2 14,0

o pony: KNO3, NH4AN 03, VYpoxaii kiayOHel (B LeHTHe-
ABoiiHOH cynepdocdar PAX € 1 T a).crrrerrersnnsacsncsnes 191 213 193 181
IpoueHT Kpaxmaja 17,0 | 17,8 18,2 18,7

PYYTTYTTITIIIIN

1 OnbIr 0bLT1 NOCTABJICH HA -HEOHY/ILTYPEHHON KHCJIOH IOYBE, HA KOTOPOil CBekJa 0e3 H3Be-
CTKOBAHUSI He YyJaeTcsl.
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422 O MPUMEHEHUUW T'UIICA, CEPbl U XJIOPUCTOI'O HATPUSA

Ecnu npu ynobpeHuu kieBepa W JIOLEPHBl YaCTO MMEET 3HAUCHHE MPSIMOe ek
cTBue rumca (1. e. BHeceHue S u Ca), TO IpU BHECEHUH TUIICA HA MMOYBAX, COAEPHKAILX
MOTJIOIIEHHBI HAaTpUK (COJIOHLIOBBIE TOYBBI), OH SIBJISAETCS CPEACTBOM XMMHYECKOH
MEeJIUOpalui TaKUuX MOYB.

Kak wu3BecTHO, MOYBHI, cojepXkallue MOTIOUIeHHBIH Na, 3alleraloT HHTPa3o-
HallbHO M Haubojee 4YacTO BCTPEYAlOTCS B IYCTHIHHO-CTEMHOW W CTEMHOW 30HAX,
3aHUMas OTPOMHBIE IIOMIAJH, U3MEpAEMble B COBOKYMHOCTH JECATKAMU MWUIMOHOB
TeKTapoB.

Bxoxnaenue Na B cocTaB MOTJIOIIEHHBIX KaTHOHOB CBSI3aHO C 3aCOJIGHHUEM TIOYB
HaTpoBeIMU coisiMu (NaCl, Na2S04)*.

CrnencTBueM HAaKOIUIGHHS B IOYBE HATPOBBIX CoOJieH OylneT yBelIWYeHHE KOJH-
YeCTBa HATPHS U B OTJIOLIEHHOM COCTOSIHUH, a 3TO B CBOIO OYepeib PEe3KO OTpaXKaeTcs
Ha CBOMCTBaxX MOYBHI M COOOIIAET eif XxapaKTepHble NPU3HAKH MMOYB COJOHIIOBOTO THIA
MoYB0O0Opa3oOBaHUA.

[Ipu pacconeHUM COJIOHYAKOB, T. €. MO Mepe YAaJeHHS JIETKO PaCTBOPHMBIX
coJyieil, 0o0pa3yloTCsi TOYBBI COJIOHIIOBBIE (COJIOHIIBI), KOTOPBIE XapaKTEPU3YIOTCS
OOJBIIMM WJIM MEHBIIUM COJCPXKAHUEM IOTJOIICHHOTO HATPHUsl W MPUCYTCTBUEM
B TIOYBEHHOM pacTBOpe yriekuciubix coieil Hatpua (Na2C03, NaHCO03).

[To xOoNMMYEeCTBY MOTJOLIEHHOTO HATPUA M, CIEAOBATENbHO, IO CTEIEHHU BHIpa-
KEHHOCTH COJIOHLIOBOTO TIpoliecca TaKue MOYBBl JENATCS Ha HECKOJIBKO TPy
(AnTunos-Kaparaes):

1. Eciau coaep:xaHue NOIVIOLICHHOr0 HATPHA He IPeBOCXOAUT 3—5% 0T eMKOCTH MOIVIONe-

HUSl JTaHHOW MO4YBbI, TO TAKHE IOYBLI IIPU3HAKTCH HE COJIOHIECBATHIMH.

2. Ilpu coaep:kaHMHU MOTJIOLIEHHOro HATPusi B 5—10% 0T BeJIUYNMHBI €MKOCTH MNOIJIOIEHUs
MOYBbI HA3BIBAKOTCHA ciabo cononyesamuvimu.

3. Ecan koauuecTBo mnoriomeHHoro Na cocraBiasier 10—20% oT eMKOCTH NOIIOLIEHHS,
TO Mbl UMEEM cosionHyesambvie NOUYGHL.

4. Ecan moriomennoro Na 6osabmie 20% 0T eMKOCTH HOTJIOLIEHHS, TO 3TO OYAYT cononypbl.

B OTACJBbHBIX CJIy4YasaxX (B 3JIOCTHBIX HaTPOBBIX cononuax) KOJIHYECTBO MNOIVIOLLCHHOIO
Na pocruraer uHorna nouyru 100%, 1. e. HATpHII CTAHOBHUTCH NOYTH €IMHCTBEHHBIM IOLIOHCHHBIM
KaTHOHOM. B nerpagupoBaHHBIX.COJIOHIAX (€0JI0aH) BMecTe ¢ Na MOKET COAEPKAThCA M HEKOTOpoe
KOJIU4Y€CTBO IMOIJIOICHHOI0 BOAOpOaa. OcTajJbHas 9YaCTh €MKOCTH MOrJIOLICHHUS B COJTOHIAX 3aI0JI-
HEHA NEPEMCHHBIMM KOJIHYCCTBAMHU KaJbLIUA W MarHus.

Hanuuue Na cpenu moOTiOLIEHHBIX KATUOHOB COJIOHIIOBOW MOYBHI BIMSET Ha €€
(u3HUYeCKHe CBOWCTBA, MOCKOJBKY KOJIOUAaTbHAS YaCTh MOYBBI CTAHOBUTCS BBICOKO-
JUCIIepcHON U pacnbuieHHOW. OOpaboTka TakuX MOYB (MPH 3HAYUTEIHLHOM COIEpIKa-
HUHU TOTJIONMEHHOTO Na B COJIOHLIaX) CTAHOBUTCS BECbMa 3aTpyAHHUTENIbHOH.

BcenencrtBue copepxaHus HATpus B TOTJIOIMIEHHOM COCTOSIHHM, B TIOYBEHHOM
pacTBOpe COJIOHIIOBBIX TMOYB MOABISAIOTCA Yyriekucisie conu HaTtpus (NaHCO3,
Na2C03), koTopsle HE MOTYT OBITh yJaJeHbl U3 TAaKUX MOYB NPOMBIBAHHEM, TaK Kak
OHU 00pa3ylTCs BHOBb B pPe3yjbTaTe B3aUMOJCHCTBUS MOTJOMIAIOUIETO KOMIUIEKCa
C YIJIEKUCIIBIM KaJbIIUEM MM YTIIEKHCIOTOM:

moya * + Ca(HCO03)27+ “mousa "Ca + 2NaHCO03j

(mousa) Na -f H2XC03”+ (mousa) H -f NaHC03**

[IpucyTcTBHE YTIEKHCIBIX COJIEH HATpPUs CO3JAET MOBBINICHHYIO IIETIOYHOCTD
MOYBEHHOTO pacTBopal, KoTopas MoOxeT ObITh HeOJarompusATHONH [JIs MHOIHX
pacTeHui.

U BTOPHYHOE 00OralieHne ero HOHAMH BOJOPOA 32 CYET YACTHYHOTO BBITECHEHHSI BOIOPOIA KATh-
[MeM M3 MOIJIOINANIINEro KoMmiuiekca. Kakasi mojyuurcss paBHOAEHCTBYIOINAS ITHX JABYX BEIMYMH
B Ka)XKI0M OT/EIBHOM ciiydae, 0e3 OmbITa CKa3aTh TPYJAHO.

* Ho BcTpe4yaloTcsl M HICOBBIE COTOHYAKH, HEPEAKO OTIMYAIOIIMECH BBICOKHM ILIOOPOIHEM
(KoBna), onHaxo 3aHuMaeMasi UMM ILIOINAJb OTHOCHTEJLHO BeChbMa HeBesMka. MeHblllee 3HaYeHHe
HMEKT TAKi/Ke II0YBbI, 3aCOJICHHbIC MATHE3HAJbHBLIMM H OCOOCHHO KAIMITHBIMH COJISIMM.

** B 1aHHOM cJIy4ae MOIJIONIEHHBII BOJOPOI OTHOCHTCS,, KOHEYHO, K THAPOJUTHYECKOi (2 He
00MeHHOI) KHMCJIOTHOCTH, TAK KAaK peakuus pacrsopa B npucyrcrBuu NaHCO03 Oyaer menouHoii

1 NaHCO03 u Na2C03—co,1u ruipoJIMTHYECKH 1IeJI0UHbIe, KAK COJIM CJIa00il KUCIOTbI M CWIb-
HOTO OCHOBAHHSL.

Lc A

Takum o00pa3oM, C NPOU3BOJICTBEHHOW TOYKH 3PEHUU COJIOHLBI Yalle BCEro
OKa3bIBAaIOTCA TaKUMHU IMOYBAMHU, KOTOpbIE HYXKIAIOTCA B MeEIHOpaluud u 0e3 3Toro
O00bMHO NTAIOT OYEeHb HHU3KHE YpPOXKaW HIU OKa3bIBAIOTCA BOOOIIE HENPUTOAHBIMHU
Ui [IOCEBa.

Menuopanusa Takux IOYB MpENINojaraeT MPOBEICHUE LEJIOro KOMILIEKCa Mepo-
MPUATHH, B YHCIO KOTOPBIX OOBIYHO BKJIIOYAETCA U TMIICOBAHHME B LENIX: 1) 3aMeHBI
nornomenHoro Na Ha Ca ¥ 2) CHMXKEHHs LIEIOYHOCTH.

Ponp rumca B 9THUX ciiydasxX NOHSTHA M3 CIEAYIOIIHX CXEM:

Mo
[....-... ,I + CaS04= ( mousa |Ca -f Na2S04; .
Mn 3

Na2C03-f CaS04 CaC03+ NaXl04.

IMomyuaromuiicas B pe3ynbTaTe B3auMoAeicTBus rumca c¢ mousoil NaXS04
SIBIISICTCS HEHTpanbHOM M XOpPOIIO PAacTBOPUMOM COJbIO, KOTOpPas MOXET ObITh yna-
JIeHa U3 TOYBBl NPOMBIBAHMEM, OOBIYHO HPU HCKYCCTBEHHOM OpouleHuul.

Ecnu no3a rumca JoCTaTOYHAa M MPOMBIBAHHE BENETCS MPABHIBHOZ, 3TOT MYTh
XUMUYECKOM MEIMOpallMd BMECTE C OpOLIEHUEM CONPOBOXKAAECTCS 3HAYUTEIbHBIM
yIydllIeHUEM CBOICTB MOYBBI (PACCONOHIEBAHUE) U JA€TaeT € MPUTOAHON I KyJb-
Typbl 1a)ke BechbMa TPeOOBATENbHBIX PACTEHUI.

H3noxennas oflasi cxeMa XMMHYECKOH MeJIMOPALMH COJTOHLIOB € MOMOLIBIO THIICA YKA3BIBAET
HA €r0 3HAYCHHE KAK KOCBEHHOI0 yA00peHHs B 3THUX CJIYy4YasiX; OJHAKO B 3aBHCHMOCTH OT KOHKpeT-
HbK YCJIOBHIi M BH/IA NI0YBbI 3T 0011251 cXeMA BUAOU3MEHSICTCS M JOIOJIHSAETCH B PA3/IMYHbIX HaNpa-
BJICHHSIX.

1. lna Gosiee moJIHOrO McnpaB/ieHHs (PU3MYECKHX CBOMCTB NMOYBbI FMIICOBAHHME YACTO CONPO-
BOXKIAETCsl BHeCeHMeM O00JIbIIMX /103 OPraHM4YecKoro BelllecTBa B BHJI¢ HAB03a, KOMIIOCTOB
HT. A Bonbuioe 3HaYeHHe HMeeT B ITHX CJIy4dasiX W TPABOCesHHE, 0COOCHHO IOCEBbI JIIOLEPHBI;
NOMMMO 000TaleHHsl IO0YBbI OPrAHHYECKHM BeLeCTBOM, JIIOLEPHA CIIOCOOCTBYET AKKYMYJIsIUU
KATBIMSI B BEDXHUX FOPHU30HTAX MOYBLI H MPENSITCTBYeT 06paTHOMY MoAbLeMy (Tocje IPOMbIBAHUS)
COJICBBIX PACTBOPOB K IOBEPXHOCTH MO4YBbI KAaK 32 CYeT XOpPOIIero OTCHEHHsl IOYBbI (CHMKEHHE
HCIIAPEHNS ¢ MIOBEPXHOCTH), TAK M BCJIEJCTBHE IEPEeXBATHIBAHUSA NOJHHMAOLIUXCS N0 KANWLIAPaM
PacTBOpOB Ha IyOuHe (BCJIEACTBHE 3HAYMTEJbHOr0 HCIAPEHHS Yepe3 JIMCTOBYI0 NOBEPXHOCTB).
Pouib J1ioniepHBbI B CHUZKEHHH KOJIMYeCTBA coJleil B mpoduiie coJIOHYaKa (B A0MOJHEHHE K IPOMbIBKE
M IPpeHaXKy) BUAHA, HaNpuMep, U3 cjeayouero onbita Jluiinemana, mnposenenHoro B I'osoaHoii

cremi3.
e Iiy6una KonuuecTBOo coneil (B mpomeHTax OT Beca MOYBHI)
J1yonna TOpHU30HTA o .

npen (B caH- (B caHTHUMET- 0 TIPOMBIBKH 1 mocne mpoMBIBKHU HCpBLIH TOX BTOpOH T'OA
THMETpaX) pax) 1876 1. 1917 . g RO

( 0— 10 7,58 0,56 0,42 0,07

s s 20— 30 1,58 0,21 0,13 0,07

’ 60— 70 0,82 0,46 0,25 0,91

] 90— 100 0,71 1,37 1,29 1,33

2. OpHako OpoLIeHHE 1A1eKO He BO BCeX CJYy4YasfX COIMYTCTBYeT FHICOBAHUIO; IIPH H3BECTHBIX
CTeleHAX 3aCOJIeHHS OrPAHMYMBAKIOTCH JIMIIbL AarpOTeXHUYECKUMH MEpPONPUATHAMM, HANPABJICH-
HbMU Ha yJaneHue Na U3 KOPHEOOHTaeMbIX CJ10€B INOYBBbI (BHECEHHE TMIICA C OCEHH, I1y0oKasi
BCIIALIKA, MEPONPHUATHUS 110 CHEr03aep:KaHHI0, NIePUOANYEeCKOe TPABOCEsHHE U T. 1.).

IIpuGaBky ypoxkaeB OT THIICA M B YCIOBHAX CYXOI'0 3eMJeleHsl YACTO OKA3bIBAIOTCS 10CTa-
TOYHO 3HAYUTEIbHBIMH, KAaK MOKA3bIBAIOT CJIEAYyIOlIHe JAHHbIC ONBITOB, NPOBeJeHHBLIX B OMCKOIl
obnactu (H. B. OpaoBckuii).
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446 IOJIHBIE YIOBPEHUA OPTAHUYECKOTO IIPOUCXOXIEHUA

aMMHUaK, XOTS 5TO OpoXkeHuMe MOXeT [JOCTHIaTh maximum’a JaKe paHblle, UeM
BCe XXHUJKHE SKCKPEMEHTHI IIOIIaAYT B HABO3OXPaHUJININE, €CJIN MM IIPUXOAUTCA IIPO-
TeKaTh II0 KAaHABKe He OUeHb Majoi AnuHsl. Ho saTeM HauMHAIOT Ipeo6afaTh ApyrHe
Iporeccsl, 61arofaps CBOeH CIOXKHOCTM He JIETKO IIOAJAIOIIHecs PacwICHEHHIO.
Jlaxxe B IeqfX CyMMapHOTO KOJIHUYEeCTBEHHOTO ydeTa C TAaKMM TPOMO3IKHMM MaTepua-
JIOM, KaK HaBO3, OIEpUPOBATh HEJETKO; TPYAHO Jaxke OpaTh cpegHue IpoGbI (ecymr
IIPUMEHSTH TIaTeJbHOe IlepeMellnBaHue AJi1 COCTABIEHUA CPemHeil 1IPOObI, TO IIPOKC-
XOZAT IOTepU BOABI M aMMHUAKa, YCUJIEHHAs adpauusd U T. [I.); Aajee, pe3yJbIarsl
71a60paTOPHBIX OIIBITOB He BCETZA MOXHO IIepPEHOCHUTh HEMOCPeICTBEHHO HA IPOLECC
pasIoKeHUs HaBO3a HA THOWUINE BCIENCTBUE Pa3IM4MUA B YCIOBUIX COTPEBAHMI
" OXJIAXKAEHUSI MaCChl, BEHTHJIAIWHN K IP.

Tem ne meHee IIpeBpallleHnA a30TUCTBIX BELIECTB IIPM XpPaHEHHWHN HaBO3a M3y4dad-
JINCh B PAsJIMYHBIX YCIOBUAX U OOCTAHOBKE, M S5TO H3ydYeHME II0KA3ajl0, YTO BTOPHY-
HbIE M3MEHEHWA U IIOTEPU MOIYT 61:ITI> BeCbMd 3HAYUTEJIBHBIMU, IIPUYEM, KpOMe Ipo-
ecca pacnaza U YIPOLIEeHUs COCTaBa a30TUCTBIX BElleCTB, HMEIOT MeCTO BIODHYHBIE
IIpoLeccsl CHHTE3a, TIO3TOMY KOJIMYeCTBO aMMHAKa Jajblile MOXKET YObIBATH He TOJIBKO
IIOTOMY, 9YTO aMMMHAK YJIETYYMBAE€TCA, HO WU BCIEACTBHE II€PEXOJA B OPIraHHYEeCKHEe d30-
THCThIC COEZHHEHHA. 210 KOHCTAaTHUPOBAHO KaK IIpH OIIbITaX BOCITPOM3BEAEHUS IIPO-
I[ECCOB Pa3OXKeHUs HaBo3a B JabOpaTOpHOU OOCTAaHOBKE, TAK U IIPSIMBIM aHAJM30M
HaBO3a B PAa3HBIX CTeNEHAX pa3JIOXeHH.

IIpaBza, IIpeXKHHe OIBITHI CTABMJIMCH IO TUITy a9pPOOHOTO XpaHEHMs, II0STOMY
¥ IOTepH aMMHAaKa 4Yepe3 yJIeTyuYMBaHHEe M IIepeXOf, ero B OeJKOBBle COeIUHEHMT
(B rpHOHYIO KJIETUATKY, COLEPXKAILIYIO a30T) MOIJIM ZOCTUTAaTh TOPasfo GOJBIIMX pas-
MepoB, YeM IIPU COBpPEMEHHOH YCTaHOBKE Ha BO3MOXHO MEHBIIYIO aspalfiio HABO33;
TEM HE MEHEE 3T AaHHbI€ IIPEACTABIAIOT MHTEPEC, KaK XapaKTEePHUIYIOUIMe XOTI 651
HeIIpaBWIbHBIE, HO BCe ellle PacIpOCTpaHeHHBIe CIIOCOOBI «XpaHEeHUsI» HaBO3a.

Tax, B ogHOM OmbITe Opaysach CMeCh KOHCKUX DKCKPEMEHTOB M MEJIKO M3Pe3aHHOH
COJIOMBI; CMeCh 5Ta IIOMEINAnach B KOJIOKOJ C TyGycoM, oOpallleHHBIM BHH3 TaK,
9TOOBI M3OBITOK JKUIKOCTM MOT CTEKaTh B HAXOMALIMICS IIOZ KOJOKOJIOM 3aKpBITHIA
COCYZ; CBEpXY KOJIOKOJ OBLI 3aKPBIT CTEKJISHHOM KPBIMIKOMN I YMEHBIIEHUS HCIR-
peHus, cMeCh IIOJIMBAIACh BpeMs OT BpeMeHM TOH Ke JKHIKOCTBIO, KOTOpas CTeKaua
BHH3. OmsIT TAHYJICA 6 MecAleB; CyXOro BellleCTBa 3a 3TO BpeMs: morepanochk 50%;
n3 100 wacreit a3oTa aMMmaka OcCTajgoch TOAbKO 14,6; 40,7 wacTu aMMHa4yHOTO a30Ta
yneTyumBanuch, a 44,7 4acTu mepeuuim B OpraHMYecKOe BelecTBOl.

B mpyrom ciydae OmBIT C pa3lIOKeHHEM B MCKYCCTBEHHOM OOCTAaHOBKe (IIpH IOBBE



=

i I LN 1
1
| | | ' i | 1 1 (L0 B LT 1 i
Il k il i I 18E N 1 it ) i
It |
| | [ i il i | I
i
| : 1 1 L 1 | |
| i
| 11
I | II 4
| i e g ;
1 L L ¥
| 1 1] 1 I \ 1
| || i i if 1. .
L CTT R TE R H % [ | }
| |
i dikd | I i ] k
| i i o :
11} { ek il i I
| i [ i i I M [T i
1 1
i Q I. i 171 ' PeRTHIEE
I
1 X i [Hd TH] I 1 O 1] IH "o IR T 1AL ILE
| I d ! 0 T In TRIENLIRIR] 110 prinsa i i i i I
| TR i MR e Wi | i il I 1 I il
1 i i el radll
. i el |/ 0 i | PRI I ELEL 1 I (] 11 LILE 1
i i i i 1 1 il 1 I I i1 | LTl I 1
i | I P i i 1 | 1 R | Ti i b i I A5 | F
T 1 l gl 1 T T AHAT LA i i FERICTL T O] HIGTG [ WA IE] CITY R !
| i 1 UL I 1 i
I I WL e i I ii i L= (R |
i I | I T i
Lici i i I 1 1 1 1 T i
T PRCCMOTPENNN OTARILIE Nponecton- e peiim BOTOOY of IO FAAINSNEE CHGUOLE SPATENNG HAaBpoas
i O F © Tai SN TR | e i. 11 AN EUE PR i [
| ARG O M Rk T R I 11 I o= 10} T8O TOPOMGs 1 LM % Tl
1] OINT I LA TI0T (1A il i Ha Ei i 1 - i
1 1 RO TR sE] i Il it
L) 1 Il || ! I i [ WILE b 0 1 LI | i 1 i I i
- . . i N TR0 i i il e 1 Wl i 1
Wl ST DDUED (REKT T i I Il 1 LR i I
¥ I T8 Tl i i 1 FITR]N i I i T IFICELEL Tl
| i TedE Tl TR T LIRS b L TRRN | ¢ Vi W e 1. 150 | L &
| ATl B |
VER T il i [ &l i i I
I i n 1 i $ " i 1 i I
1TETH L Tkl i 1 T AL T 1 ] Ll i 111 1
Fram,. 2N T THl I (LRATH] i ! i (AN T I | TLEHE
OV W g (el i I i mseeraeo: 1Y i T I ' " L
i1 i 11 1L 1 1L H HELLL i 1 ] (L]
il i i (%l s il . il i (% I i 18 i
1 T I LN ] X
i | i. Py Ioh ! 1 i 1 1 (n 1 I
I y Oy 1] | L Lt
I i | THFLEL il L 1 | H
1 i T i i i (] ] |
" s I (£ 1R | (8] i i i 1 1 1LY
HA il i . i }
5 [Enm 1 j 160 i 11 I
| i
1 i 1 | LF I | S 1 i ! 1¥'LHNE 1 ; b . T 1
i 1 i
i ” BTl i | 14541 11
1 nl I} I 1 1 1Y L
[ERTRT am i i Wl .0 Y 1 I
| i - T | ; L ,
Il i
i
i i
(N1 i Tl I (&1} |
i I il ST 1 i | 11 I
L YOam OTOT mAmo 1 | i i T et 14| 1 LR
| i [ | L LELEL o i 1 %P1 i I i it | i [T NI 1 ' 11 It | 1
T 1 1 1




phedii

Bl S

EEOPRMTHIE a6Th

AP Yy

MY EALEL 1.

T 1 PR
IKET | TATE
i i i T
] 4 IS

o LLEAHL
I (5]
R n g TEs
rEEThil

i1 M

I B Gopubi

ol
il LI
Ho papmomn po

T

B

IRl

Deavmpetitd Y OTPOSH ok
A, S OB D 1
T 19w mi Barad o AL
T (] I- (N}
T 1 I
b Wi i
FTRHH I
| MALA i
i i T i
W il & f R L

(AR Y Lot

LR a  MEr T UG

1 EnasEeinere YXoh




\"

ni |

S (N e L] (ol 1 A RS n 5 | TEC% IR [

lorga noavwneren REpOEANn (6 GiawET HRIIONE  Yied@isanan]  NonepIuieT,
COJIORT B (REACH PoMoieTid GETHITTCE e o podENEHEEM R, WoTYT Ui peIopnThen mlin
T T VXU YUOOTHM, PRATOIEENDS 0T HERLEREONS pIG, PO om0y
BEOLIRIET OGTepil AOOTH.
Lhim ma omcaobar a8 ETECHAIMMA BOATYES N0 gapodEoil sonces coeTonT
i TOM, YTobL @ PIECEE IR AD TR AT QIR HD I EDD 110 Derarmoil Ho A OLECTIE, I g

PORL B L prE | OWRAMRL AT iy 1 WD A vl et gmi Endyy s prisdae

Ui L ELPR M XA AR — my -2 My TaTeM 10 ERE T IEM A NEENLYT 1Y IR

YEACTOR M T. M. B0 SUINUINRITIE 0G0rn 'ianain; TOT40 B YIS aaiam IEra YIS ko
[REGETTHACTOR SR IRIAELAD MACCR AaReRls W OTOMY @GO  EEEran ,lll'.l HAH nrf
IOSLITAIF K DCHEIREMIRY o TPGMauEY PINHEl aupyisne CT8em PoTonol iy
RIS BREOaN TP Y SR 0N D0 X R TR LTI FEHHL DRIk
I . -|||q': I BeeErD [P oM Cfras s Sl BERIARNNSTER B BOruTiae o
MORPOMBNTH, OYCTOTIE BOMGORWT, 00TV BOSTAYXA DOMMMIRLO  OrpEiiaannerea
CLETOR. TRIDCGH M, SCLITEE TR Y U ool 0 T [l 0070 Vsl arg
Efam nnnoi aonminTs ERIIHA CO0EM e FILMCTHUTL, To N0 0H BT Moo
TIT OMIERIIOE [ASOT S HNE KYIh—HE BO: {30DET, DETe HENHHE0S [ESIHEHEE fme
B ODTEE YOADBWAL |G nesiEos HDOTYIOM SEVER)] NPEBEOANT H YMEOLIODHEIE Efn
BHICERE, OTCHAST MRGID taposmodl anneEn o oerapr aaorte DEERTT 090 Goahmng
PRIOAR D HEE HATII0 OHGBEINGTe IRBGIE UReT Be-TiR Dy pnio, Teain

BEICOFD B DOIHESEETCE (DoUpay TRl Hanol n §AdNDIOT SXoanass], Hemen

THHE MONCE NHATEHCHEEGTD PAASOREENIEN MOECCE., WEIHO&E OCTHETEO Goanmp, IR
FORINT MONLING, oE0lamEo 0 DoakIns DI eims- DT VEIHNSIRg OOTe [k 1AnT
L TR TOOMECM  Ape0innie, Wem PR IPONERGIITON . VIAGTHe e, T JYNEn
QUTOMY B WNIRLIMIRECTHE CIIVHAED | PEROMIELYRToO VIEJOTHATH THORDE  BEsEeRaeinm
Potae Noseiipeime 00 B i scgs pinsame
Tl NP0, ol arron NN OPRTOTONIEIT TEE METRRGCMO R et
e (TR T FMTREL Y B ornusne ot ORETHIVIETG CIROcdon, ITE KoToRoM CREsy mp
BOIATIN 1 HCAGIIHCIED JanosE=—J0EnTh HEEFDE NA0RNALE B foCialn,  IITTHis
RO ATEEIGE DODLE e TOMO PATY L 180 CTONNTCN BRIhE, |.':.,.|;'|_; M OpE IR

ERnenh -'-Irl'.l-'-'.'n'l"-'ln' Jitl EAGH HNATORE A 00T
0GR PR ECR RO A W LT O R ,'J. TH BTN AW Ciedsieindl Aseon HAIRIVY L
YV ODOTHONET caoes o 1 8 0 0CTHRIRET J8EATH Atk TRX IO, [TOTEH (FH 150 [RAA0rpeeTel
I DU ¥R T 1'|-'I:3.'l-|'|'l| of 2 mo & mmedl; TOCAN MID0A TOTSAC VIOOTHEET B 6 BOR
PSR, BEHT BONLCR C3odl CEaskene EaBona, Koro el Tismoe 1 POXQAINT o pod OTAdNm
PA SO ST LI I ORI I 0 FILIOTHE AN, A JOBEGTET HECOTY J10 d—i M [ @HGI
Ity D], DR PLIAGN FOTOIRYE yeY  sesood (0 O I OUTEE FILINMEN DRLoTO 18
IO 1 pEane ) ..'|,-- 0 [ L SRR TN N0, A0SR0, 10 BoSMOoiRTo0 T, TpoliTs & =70 SOMENE

Il pemsynmares aTorn cootold Bro SSmETEEEE ST i o LTS LR TEL S Pl FT R

INFLAAE CREESMIATEY G AT U A 1 i

TRR ATREAT Doncysi T _'[|.':\.: ib Todi T THA HEM TTO ROTRIE NHAPTE N poun TR
MRCTH ARHEoro cpodobo. LTapomonoe $Toro cnocodfns ne VI O L IHLAMIT GIIRTON,
POUD PN G gro G B OPsaoapernn  mapoaa, HpRioToildinniend no P -.|'|:.
PETPCILLERA , g BoeMY APy e enocofagin, i SR L Es TEkel wapon ofian.
ropoankst sesonoen [(Edelmiat), Ho 9oo cosOnceriameime eouoname (aiao mgiemm
BCEDG NN JOTUVHSESCRREY GIOTLEimn i@ rong ;i-:— 0 MBOTEEX BONSIETEE I8 SRHCGENY IS IiT i
ok SACTEH,

Ter, ofiwmio epaprmesan drofEEmil TEEAE, OPATTTOL

1 1 s
[H1] IBED NN, Ry 1T amiral, i € OISR S TN DR . I'.-"I-:_-'.II'. LRI i

||.-:-'.:|' RHEGETCR HE THOILDOE o CTAETER HES :.=|-_!| B0 B a3 M ke TRA LU TITTEELE

SOMY POROrpens D 1 ynaorwenme mahampnn ayaimmil sihfEesaT or ORI e

$010 BOBGES, FES0N peangh], WO ITPRICRAS sl TAIEinEie 0 a0 [HERmIEEEEL B SR rLce.L

; Giwniss earrs

PEEAY iEel, DpemoecTiVnmns VOIoTHeENE, H YINTEBsH |

TEENDTE A0IYOWNNHE, 49To Iyinee griicTnns Tawero npneha ob¥enonagnn M

gEN VIAGTIRUNNEM, FOTOM ey on So e a3 g {ade RaTEA LI, BT
HD HPOTROB[EMENTOD poIOTPOBRINE, 0 i Gnorogapm Y], U To DpesE 5 T
R oM XPRIENTT ERRGE S6FEINT PRIT0 B TeSSHIN 0000070 IPIRSEI. 10, ool Wik,
PUNTHIOIB WG BOAAYEE  Loamd 1)
POTR I BANTH B CVXOT0 MNNCTEN, M TP SHee008 b pramma. daTes, efoanm masdo
il ||| Y POTORETON DO W PESIOSER, 3 OE IR &S ML HEN 18T == FLI JEFT0E [HeIT 0%

FEaiEe, :"-u-.|,|.-|'.-|-'l|.--|--|n RO FEIIMLE SEagny e BodY, T SRe ol bt

L OTONE NIRRT A AT LD DOTRE

ImrocHMEM B TOM Dopemees, ROTy i"":' (10" Tl o '|'|-|-'|'- AN FAEOE TR '-:| RHIY TROPEA
M HAIEOBOM, N B PRSOUpeELnDaM FIG i HMeeT BNNern gisiere. Lpnow, Horin
NEEO AT WILLARHE, T ROTOPLRM 4T0RAEHY napod ooasFsnT oo arore g ToldhHD

fning BaOTH, Ho TAnmEe Doakage moaun on oo pr, e cheroaogal aeoa,

fid WOER. TIO B GUIDOM S yung iMaiii MsTo pan Iore g SElnnE o 100 Ea A EOT R ARR TR
U EOTPOAHGETE B0 BAETHN Cpeaany  mpol, foTeuy T
VIHLVTIYHIENT R GO PHGEIBe JI0I0

Eiinae, iaam Did:eE sEaifiae-

PREOGPCDANS, COMO 0. CeDE, KOWSTno, Be Mo
i AOSE, ¥ THOPEIEHIG, 10 poiorpesange dabosn YOUnneT AnEnTpajiamaTo ji,

RUSET AREAKOTD OTHOMHMHMI 15 Borpooy o BOAMOMEHOCTHE.  JEuy e nagn
MOBrD HEDEES B EOTES, TAK KON o casn DoraTa

ij] EIRIUEIEM jenepenp
'IIT'I_||.||||I'.I-.|I|1||-||:'\-1l'|. & HRpos OnET IR (X flcialy 5 i ||,-.I:_,_|__..:.h.-|.-;|||-._
SUGIUL W COIDME BRI | Lan oaMarn Wi pdaBEo BHIRHDE UL BE FOBR0PETR
1 werpancmt ot podeesropos, Wie BuTpfEnI  MoReT OGN
TE i 118 Uamroanp JRdeE TNCTO XHMITMOORM  [RECSIIET, Tadl i -_==-.='.'.'.1--:-"..- T
TErTall KICAOTE ¢ AMEHORREIOTEN A NPANDLTAT 8 Ul E i OBRODHEEDEES LTy

) il

o BacmeTon ofidTon o WG 11 1§ mommy . b HOTO L OORLITE T ".'lll'\llIII|'|'|Il.II

Toro MOTANn, T o G mane priy Tl K puTEe oy pashapy oo CTo Ok P
RTINS TAI | P Ui il pfe P o TR R IO IR TTIEREER TT PRI i

I 1 ._.:.:..-i.l

e










N Y pladaTons ) maE popsiictiiermos ! me ToCHR ApmieTe

SN ¢ WHLTRELRCGR L JELGS IR

3 I_..|_|.'.|..|.._|- I AL NE,

HUHNLE W AlAlEH (LR ST

IFITE IEE

LI IR

158 TMOMIHLLE FITOBRFREINTLT OF MYBCHGrY [1POeEX oML e AR Anf
I - - - B - - | — v — o
U] TR ROSHHEN EOEYNITR RSOl BRI BT, EEn SRmiLine, Ceaeed  XEn L Wi TRTTER o] 1 nnir; I \ AN VHONLIERE AUCEY, OTIERnY S nann i T
1 mengn ) THA L i1 i T 1 i Y, moand]
| {Frraumos spomenes Engons anigeavanil,. Honecmmo, oo Gojmmen oo Tl st Clsifim I EAFREE Bl I D418, MAE P e o AT AL o T i YL
FOfIEEFTCEL I liffnnui crajinet | TSiE il 1 1A BRSO TR T e O pnioeiaiel ii L (S1] T LRI e 1 T OGREEYT ) [EnELn Co LRI | i 11 HESITIETE
BT BN 50y &a0THOTH BTIgOTT THE[ARE HEEARARE W OO0 IETEIFIRTTON bl i I 1] il FIFBIrIE| [RTPR | §R % i L AN ol AT L (RITR]L] i [ IS0, i i
| e | [ EHIEIATIG i TPOOYER A Cfoa PR WA DORTIA, WEE AaE COX PR iR b e i IELAETE # 1 f. AETE B YT Mo e Tnonas e X Ll e
FCDINIE N [ ge gl Jlomiw VaepmLAoe e | mis o B D epspasiiul Comidiemu Gi i I 1 gannmn, Hoo o pobsde |1 1 IRITSTET] o ARG T CORARMOME IBRECHIES I FUAS LT
| il ] T PLERETER W P IEIHEL. THEFRAE HHOEEY W i i | il [} i 1H I T ECTTRETRAEE JENU-TRHT FOTsS 15l II YHm
LI LI E e 1] i L ER LT T T T TR S g iduin (IR 1] 11 gty 1510 (RL BT[] TE A1 MY AnGaa, 1 TR oL ] L
E2] - [EARC R (TR ARE # CONFRHMAR L | iH [TH Ay | 4] [EAL IR [a] LU Bl 1S BTG TE B AHT ST Ed b R TR D (AR R G [ Es g TR IR [T ] Y (NET
| 4 13 @il £ Wi TIRLIER BT PR In e RO TS AT MR [l i TS| i S I LRI, TR | T T IR R e BT h Ll BLALALT 1
LTl 1N i ITICTEY PEEATTR W9 Gy 10 oS LS, TR ORAE0 T AT NANREDE e ¥kl pepaa n
I J 16V TESE ST IR0 PR I WO IFEY T MANLIBTEAN T8 T 11 n n T i AUNFEE POy [UaE o e g nashon ], SRR Bora i el L o 2000 T OSTaR T
1 [migme et UARCTI i, O HITH W EOE e Y T AR, vkl nmodci VTILNI it TR ] i L, prpr e i i WO noTHX, TR AT AREIEN T T R
FoOdmac A asseonndl, . B mmeTi LR 150 TN ||-.II dRiASHT I & WO T r i 1 Prifa i T i ] 1 e s imREe
J BEHYTTI B 1 iR Y el N7 [k @ | il wirEE) lem Y TUA INEIE DT TRIN) TR Hwg BRI AT mETrTHEl | IR EIED | i il jpmnaEiep eanoEl, T oiils
| | HeE TikthEo TRYAREE SORPOTRCRE C §IOT0 7008 | i miE G Th % T simrlani STy i 1 T (W] i i T N4 pnnnn | Wi Srussil,. AR L ekl i Vi
1 | i N [HETUAET L &FT N W05 Y SIIOH HIE, SEER0T T LT CETEE Of I fiiif i 1 iR HAajuiishLEEL Vi AN Oirsidimm im 1 fimi T TN
o, EeCTE X0 PO YODoRCAOrD QMW N naro TH MY T BRA) FL I | Ti I AT FintLidi HHREATERSE Gl TN AT coaedl {Docda e et
TR TRIE OO IREE R HEFMANT, TF CEUPAT E AAE LI PAEOERETTR, A0 0 TR O kRHHY HEX - Nagsr T,
Lol Loacd ST IRpnes xo LKTATH, Al wm | i RHTIE Tl fhorii e penerniibidddn e notasl, Tarma nofn B & G TR
M EOE NS I B I i i ererr Opcdeol deA popsrTan n TinLETTil i T i Frall DOCTHEGEE, 0 EMEHHO: WA il G Vot Sl s [
IMEEE | SECTTe e pAncTak 1 1 CETEHTTey o TE T B N T | SR (AL ] LU | i I PP TR B ok T ey easdl i THITOI s TITa e goTh T
ITTOAEEEAN T EE SRR il o7 TR, TaE I cnoeofikl oTpepemEn ar f (A b e [ il I I FLAT AN B P poa
TR B AmEraTIAN e | i AR UL, WSl rTeag ey | | W& peas pofomd 1 MUCHKHG, NRAMSELE OVEOPS [IARGRa [N Iemom
i NO Y [RSUETY, [EMT XD 1 TH Epicirocol IR BoshsETea it 'I_ ii FROT WOSH D21 DU i 3 OUDI RIS o 5| socio Ga GGt noEeEn T duriy EiEssa el
|| | IRTE S ElR) TRHENILEC TR (00T . OF RGO ISR W, NI, IF TN, T T (] 1k
|_ | TECTH 1B DMLY OPHCHTTRIEReTE A sincCC i ekl 1T HIEHD ¥ I PONCHET s Gan | 1Lt e
| | [ IRAR ] BEIROGEA ITAREES I AATETRA
l'aps@an TPVIHGCTL COCTOUT N DUPCERRE B DoERy |G AoTij) poTRop. Tardrd STy . e s et | ] =4k
HOEPCTIR, WEE yraen eIl panonnis omons FREAATINEN, ORREETYH 0P i il ]J|-|'. iR REER nhngna QIenver -_-.' Vi HaEN Iy D BEOOTY HYSI1, 0 i QURAMATR

I

|

] TP TR B e sy impmloc T, 0 TTS TR0y T T I {11 ERT | IrETE AR EE IR PO A8 MosEE | DRIy MPHLInerG ||.l|..-. sHE L PR S TR CICHE R
! | T Te N HEE SR P TR ALLT oA WM N o IS, Wppovn: & 1) 411 OIS Tty ooy W ruosre]. Tan norpyurs ol 1 HNTCA MOLJL AL
TIOT HEWHE I G0 PN S TE M Comc AT, T ENAD 0 e I Thoil i -
| g, 0 pEnasEmmdicn ropd, Soreral Py s, 0 pemes w | ik aesli 1 ¢ TS EOPOIEy  FEE eIl L OO HEADIA [IOILAVETOR TINGrEN 0 NI OFFFY TR
IHIAETTA © Cosiawnl, FiG [T D T n Ge i EHEY . OTeNams T i i ii LI IR 38 Fa I OTHRIEILIESE S[Fati—aTno JIET ]'-|_|_.--||l_|' P HTs i TR LN R N Y
T IpEWEHETHEE T | LETE? T, T PO, CRENRIRET DS 111 Ll yan £ ponepeanofi pyreail, oooesiRionied nonoIREonaTE A0 mAEaMa o0 pyHE, DA
Tl e oAEY TG O 151 I"I L 1 SIEEE i Wil BV H i i 'III' ; I
: ¥ o ¥ TG, i mil dhipik T o ! 1] b ] r
s NN AENT PRI E L can oot Ealan mrhen OF WSSO InEnniTn | RN i MW TR P LT e ; I ; I -
i (730 CON Giaan Big MEpETONE 1 VIR AITD SMWH0NE RACASTON: B (SR = 161 .I_'-:l Goaninédl  puannsspEoern HIETIp @RI FEL ST 110 L P T ey (L LA e
W T s Jldsium paran o Hoowan mytamn nuaannnne aapannn g W Sensn i 5 juerie G, 0 pe RS T oI e, T, B PREMOTANT MY OOIRMT SO R0Sacn M
NAWEE DAY X N85 M (MIBARSEOCL, T Mph odunnobennofl Tesmapoty o ojol FT iR} o EnoprEaTas TAoll Bet e, Trou miaEEl non nee E0AN0EN i Wi
| 10 i ..||.. WL o Vi I¥HRHO T PO IET) WL 1R T r {ILIN TOTKY EpECETEHT g FEEETLAITE Tk | INHECTHY WABOA0 HA TEETAD
! RLEL Ll Tupl’ TRl 1 IErJCIE T EED AN 0T K [rEi x - ; 1 - . i =y
] TOll, MOCTARANINON B LOCHIT C00 VIAK BA Hmeni i 0ol seol ©oc oy of onjy i E EoTHT VanlipiaTn JNNHGE Tonie Brrnasamm: iFE il TEITHR GETE 1A MOS0 1

HI.-I.'!.|III|:||||.|I|I|r\- A a A, L s BEPSNES FASE T C o ptimndd a5 o L. 0 IAFEE TRV ETCRH I|||| all [ E13d H P Ty i BIOHY TEHAR K A EEI | '|'i.'.|i"||'i
£k | l.:nl..l-_| GEAD ITpEIararh CVIreTl 5 LhROTIEO T I=HHFTTH VI il UM GAITTE, [FOCTHOPEMEE AAGTHGTEE BELSITHE  TTHEH HIT | O TOM T Ay,
VNI IRA . O TAETTUE Tk E1G 1l B8 npranerEal it | - £
f R WIEOOE O R R A o AR feT L% Yen I . MECTO o Kyl ORNIRDASTON Iy IR0 TR |ii._: |1} LI INENED TS BEERLIE
OG0 HE BOapES B Twopd] of nuw Boornm momm Llanne Wors WACTH 1MW TS SINT TIFRINEENT CFb i ey € a 1T b nEAEET TIOS0GSERTE N L.

=1 §OVANGNITL  ErTOpidE ooy o i ITTRATY] IR HIANTG MOECOTOomRSSEEm andan. ooy e UG TR dAaske IpoinET TOALNG 0 OO R R TTHIN FOACTIRASAL FIELTFEET 51

Ul CANHLE THA FEGORIETE 00 TROEITTE 0, Til M NI RG-S KT | ! RPN SEU TR MRRTPOrT IO, B ROTOp0e TRATHGN o IhME I TILETE LI T |

W 30 BNEARE HEhmooe i il fisnif in I (1L i L I TARREIE B (1] 5
DT IEE | I.' TANCT IR Y0 SR SR i |-..-; Lif§ Jis TR ] il A RUIRANKITCA MECTH [HIWIEEE Y CTH 1Tl F Pk b 1 II.:HII'W.” III TCHIAMI
LN | = PN N VRGN e paponnsmon s (LELH R RTRTRE T FIEICT il IR ||:| TRITT B W00 1B IR L TCEl 0 NP
11 il Do o woal, TGV ATO Okl ST Yo paid i i A Sl oy $REE- Siid | v Ty E el i o Wy BT INYETND 8 A0TIHRCTLHE o YAl
| el s e i o o . SHA e ot e @l URCTIL, TOR MAX ONO UPOCHEANT I OpOONIGIINIETeR Baiyio VIO AL
| (LIL1L I TR AL T i 1. | | (RTR] 'y i Tl 1 [LTLIT R T I AT . s :
1 i
N [sirea)] (L (AL ] i N 1 N T iy 1 i TErie ot ami
i § MhEUE. i anee Gy aadl 1. 1 WITI L Yl I 1 Huanrnnn, wro fian 11151 TOX HE THOSITON | (] 4]

STLL R (LI 1] el izi i Isnrn leand [ VN PR R i W AT NEEOANG 