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NPEIHCIOBHE

®enop BacuiabeBnu TypuuH, BBIAAIOUHNACA YYeHBIA-arpOXHMUK,
BHEC KDYMHEIA BKJaJ B Pa3BHTHe arpDOHOMHYECKOH HAyKH H Ipak-
THKH.

Hayunas nestenbHocts @. B. Typuuwna Hauanace Ha [losec-
CKOHl CeJIbCKOXO3SIICTBEHHOH ONBITHOH CTAaHIWHM YKPaHHB, e OH
pa6otan B 1924—1930 rr. B stH rogsl oH omy6JHKOBaJ HCCIENO-
BaHHf O OHOJIOTHYECKOM IIOIVIOIIEHHH a30Ta B I0YBe, O COCTaBe
OpPTaHHYECKOro BelleCTBa IeCUYaHbIX NMOYB H O NPHMeHEHHH Ha 3THX
nouBax ynoGpenuit. B 1927 r. ®. B. Typuun KomaHaupyeTrcs 3a
rPaHHLy AJs1 O3HAKOMJIEHHS C COCTOSIHHEM paboT M MeTOdaMH HC-
CleOBaHHH B arpOXHMHYECKHX, GHOXHMHYECKHX H IIOYBEHHBIX Ja-
60paTopHUsIX.

B 1930 r. ®. B. Typuun paGoraer B HayuHOM HHCTUTYyTe IO
yno6penusm (HIMY), Koropwlii B HacTosimlee BpeMs HOCHT Ha3Ba-
nue HayuHo-ucciieqoBaTe/IbCKOTO HHCTHTYTa MO yXOOpEHHSIM U HH-
cektrobyurununam (HUYU®), u ¢ 1935 r. oH 3aBegyer B 3TOM
UHCTHTYTe JabopaTopuell asorta.

ViKe B mepBBle TOABI CBOEH HayuyHOH AeSITENBHOCTH B 5TOM HH-
cruryre ®@. B. Typuun nmpoBoguT psap 6/eCTAIIHX HCCIeIOBaHHH IO
arpoXuMHYeCKOl OILleHKe pa3JU4YHBIX (POPM MHHepaJbHBIX YHOOpe-
HHMH: MOUEBHHBI, AMMOHH3UPOBaHHOro cyrnepdochara H TPOHHBIX
KOMILIEKCHBIX yno6peHufi. OnHOBpeMeHHO OH 3aHHMAaeTCs TeOpeTH-
YeCKUMH HCCJAeJOBaHUSMU B 06J1aCTH NUTAaHHS pacTeHUNl U o6MeHa
BelleCcTB B HUX. PaGoThl yueHOro o BJHSHHMH KaJHsi Ha a30THHIH
U YIJIeBOAHBEIN OOMEHBl B PACTEHHSIX Nald HOBble NPeACTaBJIEHHS O
pPOJIH KaJusi B CHHTe3e a30THBHIX OpPTaHHUeCKHX CoeJUHeHHuil. I3y-
-4asi BJHsSIHHE Ha OKHCJHUTEJIbHO-BOCCTAHOBHUTENbHbIE IPOLECCH B
pacteHusix Kauausi 4 Qocdopa, ®. B. Typuun BusiBAsleT crenudu-
YeCKYI0 UX POJIb B HHUTPATHOM H aMMMAuyHOM NUTaHUH. .

B nanpuefimieM paGornt ®. B. Typuuna oxBarteiBaloT Bce Go-
Jee MIUPOKUH KPYI' BONPOCOB arpoHOMHUYECKOH XUMHH, HHTaHHUS
pacteHHll W npuMeHeHHs ynoGpeHuit. OcoGeHHOe 3HaueHHe MOJY-
YalOT ero HCCAeNOBaHUA B 00JaCTH a30THOrO MNHUTaHHUsi. Dynyun
MHHLMATOPOM IIPHMeHEHHS B arpOXHMHUECKHX HCC/IeJOBaHUSIX H30-
TOIIHOTO MeTOJa H IIHPOKOTO HCHOJb30BAHUSI DPAa3/JHUHBIX BUIOB
CHeKTPOCKONHYeCKUX MeTOROB aHanausda, @. B. Typumn mnposen
KJacCHUeCKHe HCC/AeNOBaHHUSI O INOCTYIVIEHHH B PacTEeHHS U HCIOJb-
30BaHHM B HHUX [Jg CHHTe3a aMHHOKUCJIOT H 0OelKa HHUTPaTHHX,
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aMMOHHUHBIX U aMHIHBIX (DOPM a30Ta. YueHBIM OBLIH 3KCHepPUMeEH-
TaJbHO YCTAHOBJEHH I10CJAELOBATENbHOCTL O6pa30BaHHsI B pacre-
HUM OTHAEJbHBIX AMMHOKHCIAOT H (AaKT MOCTOSHHOTO OGHOBJEHHUS
Geska, a TakxKe BBISIBJEH MEXaHH3M 3TOTO SIBJIeHHs KaK pacrnasna
«CTapblX» MOJIEKyJa Oenka M CHHTe3a HOBbIX. ONHOBpPEeMEHHO, HC-
NOJIb3Yyst B ONBITAX TsKedbld u3oronm asora, ®. B. Typuun wuccre-
JOoBaJ IpollecC OOHOBJEHHA XJAOpPOQHUANA, NPOTEKAOUUH €0 CKO-
pocThio, 6IM3KOH K CKODOCTH OGHOBaeHHs Geaka. B atux paborax
Ha HOBOM 3KCIePUMEHTAIbHOM MaTepHajde TMOATBEPKIAIOTCA H
pa3BHBAIOTCH BBIBOJBI, KOTOpble HaMeuanuchb B 0oJiee paHHUX pa-
GoTax.

B nociaennee Bpemsi @. B. Typuun cocpemorouns cBoe BHHMA-
HMe Ha mpoleccax Ouonorudeckoil ¢uxcamuu asora. OH mpoBen
PSI BecbMa IePCIeKTHUBHBIX HCCJlelOBaHuill B obgactu (epmeHTa-
TUBHOI'O CHHTE€3a A30THUCTHIX COeQHHeHHH. DTH paGOoThl MO3BOJHIU
nepecMOTPeTh MHOTHe CTapble IIPEACTAaBJEHHS O OHOJOTHYECKOH
(uKcanuu a30Ta M IOCTaBUTb NPOGJEMY IPOMBIIIJIEHHOTO HCIIOJb-
30BaHUS 3TOTO IIpoIecca.

IInpokue teopermuyeckue uccaenoBanus ®. B. Typumna Bcerma
OBIIM TECHO CBSI3aHBI C DelleHHeM IPaKTHYECKUX BOIPOCOB, HMEIO-
IMX OrPOMHOe HapPOXHOXO3SHCTBeHHOe 3HaueHHe. lcmosbsoBanue
THXKEJOro M30TONa NPH HM3YyUeHHH NpeBpallleHHH a30THBIX YHOOpe-
HUA B pasJHUHBIX II0YBaX MO3BOJNHJIO YCTAHOBUTH (haKTHUECKHE
pasMepbl TOTEpPh 3TOTO 3JEMEHTa, IIPOUCXONSIIHE B pe3YyJbTare
yleTyuYdBaHUsi M3 TOYBBEl CBOGOLHOTO a30Ta W €ro COelMHEeHHH, a
TakKe OGHOJOTMUECKOr0 IIOTJIOIIEHHSI [JaHHOTO NHTATENbHOIO Be-
IecTBa MHUKPOOpPraHU3MaMH IOYBBL. PaGoTH IO H3Yy4eHHIO a30T-
HOro O0MeHa B PAacCTeHUsSX INIO3BOJHIH BBISIBUTH BO3MOXKHOCTb pe-
T'YAUPOBaHUS AMHUHOKHCJIOTHOTO COCTaBa 3epPHa, a CleLOBaTe/bHO,
M ero OHMOJOrMYecKO# IeHHOCTH Kak NPOXYKTa MHTAHHS HyTeM
BHECEHHsI a30THBIX YI0ODeHHUI.

B paGorax ®. B. TypuuHa oTpaxkeHO ILIHPOKOE BCECTOpPOHHee
H3yUeHHe BCEX CYILECTBYIOIIHMX BHAOB M (GOPM a30THHIX YyAOOpeHHi,
a Tak¥ke MHOTHX BHIOB KOMILIEKCHBIX yIOOpeHHil. DTH HCCIeloBa-
HUsT HMeJH BaXHOe 3HaueHWe [JIs OpPraHM3allMM IIPOH3BOACTBA
yno6pennit 8 CCCP u ycraHoBneHuss TpeGOBaHMH K HX cTaHAap-
TaM, a Takxke AJ5 pa3paboOTKH NyTell palHOHANbHOTO HCIOJbL30-
BaHHMs TYKOB B ceibckoM xoasiicTBe. IlociaemHume rofbl moj pyxo-
BOJACTBOM YYeHOTO MPOBOTHJIKCE GOJbIIMe DabOTHl IO’ arpOXMMH-
YeCKOH OLEeHKe JKHUOKUX a30THBIX yHOOpeHHH, MOYeBHHBl H
HeBBIMbIBaeMbIX a30THBIX yAOODEHHUH.

®. B. Typunn npuHHMaJ akTHBHOe ydacTHe B pa3paboTke oc-
HOBHBIX BONPOCOB NPOM3BOJACTBA W IPHMeHeHHs YIOOpeHHH, mnpo-
BOAMBIIeHCss B MHHHCTepCTBE XMMHYECKOH HPOMBIIIJIEHHOCTH
CCCP, B Munucrepcrse cenbckoro xossiictea CCCP, B T'ocniane
CCCP, B 'oc5KOHOMCOBeTe U B APYIHX OpPTaHU3aUMAX.

®. B. Typuun B TeueHHe MHOTHUX JieT ObI BeLyLIUM CIEIHa-
JUCTOM IO BOIpOCaM pa3paGOTKH NOTPEGHOCTH CeNLCKOTO XO03si-
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CTBa B MHHEPAJbHBIX YLOODEHHSIX M YCTAHOBJIEHHS HX ONTHMAJb-
HOTO aCCOPTHMEHTA.

Hapsny ¢ MHOrocTopoHHe#l HayuHolt nesitenpHOcThIO ®. B. Typ-
YHH yIeJsJ MHOIoO BpPeMeHH IOJIOTOBKE Hay4YHBIX KaJapoB H IpO-
naraine arpoxumudeckux 3HaHuil. OH OblJ aKTUBHBIM UYJIEHOM
peNKOIerH XKYPHAMOB «Arpoxumus» H «XHMHS B CEJIbCKOM XO-
3HCTBE», aBTOPOM H PeNaKTOPOM MOMYJSPHBIX KHHUT H CIHPaBOUHBIX
PYKOBOACTB, IpelicenaTejeM _CeKIHH DBcCecol03HOrO XMMHYECKOTO
ob6mectea uM. . V1. MeHneneesa.

B wHacrosmeM cGopHHKe NYGIHKyeTCS TOJBKO YacTb padoT
®. B. TypuuHna, KOTOpElEe CrPYNNHUPOBAHB B TPH pasnena: I — Asor-
HBle B CI0XKHBle ynoGpenus; Il — IlpeBpamieHne asoTHHIX COeIH-
HeHH# B pacreHusix u nouse; [II — OGmue BOMpPOCH a30THOrO IH-
TaHWA pacTeHuii U NpuUMeHeHHsi ymoGpenuil. HecMoTpss Ha TO 4TO
paGoTel ObLTH ONyOJHKOBAaHH HECKOJBKO JIET Ha3an, OHH COXpa-
HUJIH CBOIO aKTYaJbHOCTb [0 HAIIEro BPeMEeHH.

B mekoroprix paborax @. B. TypunHa BCTpeuaoTCs MOBTOPEHHS,
Hen3OexHble NPH NyOGAHKAOHH IOCAELOBATEJbHO YrayOmasieMbIX HC-
c/eOBaHuH.

bubanorpadpuss pabor Pemopa BacunbeBuua Typumna, IHome-
mleHHas B COOPHHUKe, HaeT MpencTaBieHHe 06 OTPOMHOH, HCK/IIOUH-
TeJbHO Pa3HOOOPas3HOH, TIIONOTBOPHON HAYWYHOH M @OpaKTHYECKOH
IesTeJIbHOCTH TAJaHTAHBOTO YUeHOro.

Yaen-xoppecnondenr AH CCCP
JOKTOp  CeAbCKOXO3ALUCTBEHHbIX  HAYK
B. Coxounos,

KanoudaTel ceAbCKOX03AUCTBEHHbIX HAYK
JI. U. Kopoanes u

JI.LU OGoaneHnckas



A30THBIE 1 CJOKHBIE YIOBPEHUA

NPEBPAIIEHNE MOYEBUWHLI B IIOYBE *

3a mocienHee BpeMS B HHOCTPAHHOHN, TJaBHBIM 06pasoM BO
(paHIy3CcKOH, nUTepaType MOSABHIOCH CPaBHHTENBHO MHOTO paor,
TIOCBSIIEHHBIX H3YYeHHIO MOUEBHHEL.

Vkaxem Ha pa6otel Ch. Brioux {l1], xoropuii npupaBHuBaer
MOUEBHHY IO ee NeHACTBHIO Ha ypoxkall K CeJUTpe U CePHOKHUCIOMY
aMMOHHIO, W Ha pa6oTh, ONyOJHKOBaHHBIE B TONOBBIX OT4eTax
®paHIy3CKOr0 arpoHOMHYECKOTO HCC/Ie0BaTeNbCKOTO HHCTHTYTA,
rie NPUBOAATCA JaHHble O XOPOIIeM IeHCTBHH MOUYEBHHBI 10 pas-
JUYHBIM pafioHaM Ppanuuu. Xopoline pe3ynbTaThl OBLIH TOJYYeHb
TIpU (BHECEHMH MOUEBHHBI MOJ OBeC, KapTodesab, cCBekay B Dpera-
Hun (ombiTel Vincent [2]) u mom Ttabax B Kosabmape (ombIThH
M. Guyon [2]). .

Hapsany ¢ 3THUMH [aHHBIMH, XapaKTEePU3YIOIIMMH MOUYEBHHY
KaK Xopollee a30THOe ynoGpeHHe, BCTPEUAIOTCS YKa3aHHUSI U HA TO,
YTO MOYEeBHHA [eHCTBYeT ropasjgo XykKe, ueM JApPyTHe a30THBIE
yno6penus. Tak, B onbiTax Rousseau (2] meficTBHe MOUYEBHHBI CO-
craBasiyio 75% ot neficrBus cenurpbl (Ng** —91%, N, —86% ). Ha
onbiTHON cTaHnuu B ABuHboHe (Bordas et Mathieu [3]) mefictBue
pasubix GopM asora Ha KapTodenb BHIPAXKaloCh TAaKUMH UHdpamu
(3¢derr N = 100): Na— 96, Nx— 84, N, — 73, 6e3 azora — 67.
Cnaboe neficTBHe MOYEBMHBI IIOCTEIHHE AaBTOPbl OGBSACHSIOT Heno-
CTAaTOUHBIM pPa3/ioXKeHHeM MOYEBHHBI B IOUBE.

Kak u3BecTHO, MOYeBHHA NOJ BAUSHHEM PasJHUHBIX 6aKTepHH,
BbIIeNAOIMHUX (epmenT ypeasy, npeBpamiaercsi B (NHi)2COs. As-
TOpBl MOJAralT, YTO IOYBA OTBITOB OblJa HENOCTATOYHO Gorara
6aktepusamu, ruaponusupyomumMu CO(NHg),, ™MoueBuHa canaGo
pasjiaranach, B pe3ysabTaTe 4Yero HaGMI01ajoCh ee caaboe maefct-
BHe. B mOMb3y TAKOro NpENNONOXKEeHHsS TOBOPSAT ONBITHI TeX Ke
aBTOPOB C COBMECTHBIM BHeceHHeM (Kaprodenb, GaknaxaHbl) MO-
YeBHHBl ¥ HeGOJBIIHX KOJIMYECTB HaBO3a WAM (GepMeHTa ypeashl,
NQJYyYeHHOTro M3 coH. JlaGopaTopHEle HCCAEJOBAHHS ABTOPOB IIO-
kasany, uto ruaponus CO(NH;). B mouBe 3HAUUTENbHO YCKOpSIETCst
B MPHUCYTCTBUH Yypeashl.

B CCCP mnoneBble ¥ BereTanyoHHBIE ONBITHI C MOYEBHHOH, MpoO-
BefeHHble HUMY Ha pasnuunbix mouBeHHBIX pasHocTsix Corosa [4],

* Crathst onyGaMKOBaHa B KypHale «YmoGpeHue u ypoxai» Ne 6, 1931.
** Nx — xJopucteii  ammonui, Ny — cepHokucIBE aMMmonu#, N — cemurpa
HaTpoHHasA, Ny — MoueBHHa.
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II0OKa3BbIBAIOT, YTO MO AeHCTBHIO HA ypOXKall MOUYEBHHY MOMKHO II0-
CTaBHUTb B OJHH PSAI CO CTaHAAPTHHIMH ¢opmamu aszoTa — NaNO;
H (NH4)2SO4

Meroquka HamUX ONBITOB ObLIa TakoBa: K 150 © mouyBH mpH-
6aBasnace B omnpefeneHHblx pozax CO(NH;)s; mouBa yBaaxus-
jgacb 1o 60%' oT MOMHOH BJIArOEMKOCTH W CTaBHJIACh B TEPMOCTAT
npu 25—27°C; yepe3 omnpejeseHHble NPOMEXYTKH BPEMEHH I[0YBa
aHanusuposanacb Ha NOs;, NHy u CO(NH;),, B HekoTOpBIX Cay-
yagx emle onpejeasanace pH. CO(NH;). ompemensnach pasnioxe-
HUEM ee ypeasoil ¢ MOCJeLyIOUUM TUTPOBaHHEM 0O6DPa30BaBIIEroCs
ammuaka 0,02 . HpoSO4 Sror Merom ouveHb HPOCT U [deT BIOJHE
HaJgeXHble pe3yabTaThl. Ypea3a NPHUIOTOBJISETCS H3 Pa3MOJOTHIX
cemaH cou. K 5 r pasmosoteix cemsH cou mpubasasiior 100 cm?
30%-noro anxorous, BcTpsaxuBaoT 20 MHHYT H GuiabTpyioT. I1pos-
pauHbl#l GuabTpaT 06saLaeT CPABHHUTENBHO XOPOIIeld aKTHBHOCTBIO.
10 cm® puabprpara pasaaraior 10 mr CO (NH,). B Teuenue 10 Munyt
npu 18°C. st pasiioKeHHsI TOTO ke KOJHYECTBA MOYEBHHHL IIOTpE-
6yeTcsd ropas3fio MeHblle (pepMeHTa, eCJAH YIJUHUTL BpeMsl ero Ael-
cTBUS. B mpoBefeHUH oneITOB pHHUMaJH yyacTHe XUMHK A. I'. Kups-
siHoBa u aHajauTuku P. M. Crapocenbckasi u O. C. ITocTHHKOBA.

Biusinne no3 depmenta ypeasnl Ha I'MAPOJHM3 MOYeBHHbL. Bpems
nehicrBus Qepmenta 10 mun.; t° 18°C; CO(NH:z), =10 wmr.

Ypeasa B cm3

0,5 1,0 2,0 3,0 4,0 50 6,0 7,0 8,0 9,0 10,0
Pasnoxunocs CO (NH,), B % 0T BHeCEHHO# 03Bl

9,4 16,6 27,2 39,0 46,0 61,0 70,5 81,5 89,0 95,0 99,9

BausHue BpeMenu neiictBusi epmMeHTa HA TUIAPOJH3 MOYEBHHBI
CO(NH2)2 =10 wmr.
Pasnoxunocs CO(NH;), B mpolieHTax oT B3TOH MO3HL:

Bpems B MuH.
10 20 30 40 50 60 70 80 90 100 120 204

1 cM3 depmeHTa
11,0 20,2 25,0 30,7 33,5 44,2 44,8 51,0 51,0 55,0 70,5 96,0

2 cM3 depMeHTa
21,5 33,0 38,0 55,0 55,5 63,0 65,8 71,8 76,0 86,0 — 99,0

2 cm® pacrBopa depMeHTa BHOJSHE AOCTATOYHO AJSI PasJioxe-
Hus 10 mr CO(NH,), B npomomxkenune 20 yacos. IlosTtomy K Box-
HOU BBITSIXKe M3 mouBbl (50 cm3) Mbl npubasisiiun 2 cM® ¢epMeHTa
4 uepe3 24 yaca TUTpPOBaju 0OGpPa30BaBINHACH aMMHaK. /sl KOHT-
pons turpoBajtoch 50 cm® BHITS:KKH Oe3 npHOaB/leHHs (epMeHTA.

B Tex cayvasx, Korga BHITSKKA IOYeMy-AHOO OKpalieHa H
THTPOBaHHE HEBO3MOXKHO, MOYEBHHA ONpefeseTcs CAeLyIOLUHM 00-
pasoM: pacTBOp, COJep:Kalluii MOUeBHHY, IIePEHOCHTCS B KPYIJIO-
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IOHHYIO KbeJblaseBcKylo Konby Ha 100—150 cwm?;, xombGa 3akphi-
BaeTCss Kay4yKoBOH MPOOKOH ¢ ABYMS OTBEPCTHSIMH; B OJHO BCTAaB-
Jsgercss TpyOKa, HMXHMH KOHell KOTODOH IIOTpy:Kaercs B PacTBOP,
a BepxHHH Hajg NPOOKOH pacliupsieTcs B BOPOHKY. B mpyroe or-
BEDCTHe BCTABJSETCS COTHYTas MOL YIVIOM TpyOKa, HUKHUHA KOHeI
KOTOPOH HaXOAWTCSI HEMHOIO HHXKe NPOOKH, a BEepXHss COrHyTas
YacTb COENHHSIETCS C XOJOLWIBHMKOM. DTOT NOCTEeTHUH COeIUHEH
C TPHEMHHKOM, HOTPYKEHHBIM B THUTpPOBaHHBIH pactBop HeSO,.
IlpuemMuuK coenuHseTcs € BOAOCTPYHHBIM HACOCOM, KoJGy ycra-
HaBAKWBAOT Ha BoxsiHON Gane t° 45—55°C. B pacrtBOp mpu6aBisiioT
2—5 cm® ¢epMeHTa B 3aBHUCHMOCTH OT KOJHYECTBA MOYEBHHBEI, (oc-
datupit 6ydep (KHPO,), 2 cm® nHachmensoro pacrBopa NayCOj
M TpOMyCKaT yepe3 anmnapar ToK Bo3nyxa. Uepes 30—40 MuuyT
orron NHj; 3akanumBaercs (rocie KOHTPOJSI HA MOJHOTY OTTOHA
NHs).

Tax Kak C NOBBEILEHWEM TeMIepaTyphl akKTHBHOCTb Ypeasbl
CWJIBHO Bo3pacTaeT, TO 2 cM® pacTBOpa ypeaskl MOCTATOUHO JIS
pasnoxenuss 10 mr CO(NH;), B Teuenne 20 MuHYT.

Bausinne TeMnepaTypbl Ha CKOPOCTh THIPOJU3a MOUEBHHBI ypea-
30ii. KouamuectBo depmenta —2 cm®; xoamuectBo CO(NHjp), —
20 mr N.

Pasnoxunocs CO(NHg)s B MI:

Bpewms
HEHCTBUSA
GepMEHTA  yoo  gg0 950 300 350 400 45° 50° 55 60°
3 0,69 0,84 1,34 1,34 2,18 2,56 3,60 4,56 6,30 6,64
5 1,03 1,16 1,81 2,30 2,86 4,44 4,12 5,56 7,00 10,70
10 1,50 1,94 2,26 2,94 5,04 6,16 7,80 8,70 13,10 13,90
20 2,40 3,60 4,00 5,60 8,68 9,48 13,50 15,40 16,8 —

BBuny Toro uto B nouyBe BCErAa COMAEPXKAaTCs pas3THUHBIE COJH,
MOTYUIHe OKa3aTh HM3BeCTHOE BJHUsSHHE Ha paGoTy (epMeHTa, MBI
H3yUaJH BJIMSHWE HEKOTOPBIX COJell Ha aKTHBHOCTH ypeasnl. Oka-
sanocs, uto KCI, NaCl, Ky;SO,, NaySO, CaCl,, MgCl, u H-uou
B OOJBIINX KOHIIEHTPanUsX oCaabJsioT meiictBHe (epMmeHTa. B He-
GOJIBIINX KOHIIEHTpALUSAX BJAUSHHE ITHX CoJedl He3amerHo. Huu-
TokHOe KoamyectBO Cu wHakTHBHpYyer (GepmeHT. BemecrBa, pact-
BOpPEHHble B BOJHOH BBITSI)KKE M3 IIOYBHI, COBEPIIEHHO HE BJIHSIOT
Ha aKTHBHOCTb (epMeHTa, B uYeM MBI YOeNMHJIHCh Ha CIelHaJbHO
[IPOBEEHHOM OIIBITE.

[TepefizeM K pacCMOTPEHHIO pe3yJbTAaTOB HCCAELOBAHHU IO
IpeBpalleHHi0 MOUEBHHB B HOYBE.

Onwit 1. Hnsa onbiTa OBLIO B3ITO 7 IOYBEHHBIX PasHOCTel:
2 BHIa TOM30JUCTOTO CYIMIMHKA JlONTONPYAHOrO ONBITHOTO MOJS
HUY (OOII), xapGonatHas mnoYBa u3 3akKaBKa3bsd (COBXO3
«Ansitei»), mom3osm IICKOBCKO! ONBITHOH CTaHIMHK, YeDHO3eM U3
Kpacunonapa, mecuanas ncuBa HOBO3BIGKOBCKON ONBITHOIH CTaHIINK
U JerpaiupoBaHHbIN uyepHO3eM HOCOBCKOH ONBITHOH CTaHIMH.
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C 3THMH NOUYBaAMH OBIIH 3ajOXKeHB KOMIOCTHI mo cxeme: 1) O;
2) 330 mr N CO (NH;)2 Ha 1 Kr mouBHI.

Ienpio ompiTa GBLIO ONpeleeHHe ypealHTHIeCKOH CHOCOOHOCTH
Ha3BaHHBIX I[OYB, [I0ITOMY H J03a MOUEBHHEI Opajsach OueHb BHI-
cokasi. Yepes 48 yacoB KOMIOCTHl aHAJU3HPOBAJIHCE.

Copepxanne N B mr/kr noussl (NH; B coaeBoii BhITAMXKE)

IlouBa Cxema NH, NO; CO (NH,), pH
BoaHas BHITSKKA
JOIT 1 (0] 5,1 31,8 0 —
(nonsou) MoueBHHa 200,0 13,3 100,0 —
HOIT 1I 0 30,0 18,1 0 6,2
(noznsou) MoueBHHa 235,0 20,2 103,0 6,7
[TckoBckast 0] 18,7 32,7 0 6,4
(nozx3ou) MoueBrHa 246,3 15,8 118,0 7,0
KpacHoznapckas (e} Cuaenbt 12,1 0 —
MoueBuHa 149,0 15,4 125,0 —
HocoBckas (6] 1,7 13,7 0 6,4
(merpannpoBaHHBIH MoueBuHa 133,0 15,4 180,0 6,9
4epHO3eM)
HoBo3ani6koBCKad (0] — 3,2 0 —
(1ecok) MoueBuHa — 0 220,0 —
3akaBKasckas (0] 3,1 11,0 0 —
(xapGoHaTHAS) MoueBuHa 65,8 7,1 280,0 —

W3 3THX HDaHHBIX CJelyeT, YTO pasHble MOYBBHI 00/JamaoT pas-
JIUUHOH ypeanMTHUeCKOoH cmocoOHocThi0. HauGosnee HHTEHCHBHO
3Ta CIIOCOOHOCTh BBIpaXKeHAa B CEBEPHBIX MOA30JHCTHIX IIOYBAX
(AOI1, TlckoB) u B KpacHomapckoit mouBe. ITorom wumer mousa
HocoBckoli craHIMM H, HakKOHel, Mo4YBa ImecuaHass IHoBO3bIOKOB-
CKOH cCraHUMH H 3akKaBKascKasi KapOGoHaTHas, YpeaJHTHUECKast
crnocoOHOCTh KOTOPHIX B CpPaBHEHUM C CeBEPHBIMH IIOA30JaMH B
HeCKOJIbKO pa3 MeHblIe.

B nureparype TOxKe BCTpPEUalOTCS YKa3aHUs, YTO B IIEJOYHBIX
nouBax THIAPOJH3 MOUYeBHHHI uuer ciaabee. O6 3TOM TroBopuT, Ha-
npuwmep, Gibson {6], xoTopsl#l Hamies, yTo GBHICTpee BCErO MOYeBHHA
pasnaraercss B NAaCTOMLIHBIX W JecCHBIX mouBax ¢ pH 54—6,1 #u
cnabee B LIENOYHBIX M OUEHb KHCJBIX TOPQSAHBIX TMouBax. IloseBhle
onbiTel Bordas et Mathieu, rne 6ul10 KoHCTaTHpPOBaHO ciaboe Heli-
CTBHe MOUYEBHHBI, TaKXKe OBIM MNPOBEJEHBl Ha H3BECTKOBHIX Ille-
JIOUHBIX I1OYBAX.

ITo Waksmann [7], ypoGakTepHu Jyullle BCEro pa3BHBAIOTCSA
B cpefie co mieaouHocTtbio 2—3 r (NH,),COs. Ilo C. M. Kyshe-
oy, omrumyMm pH pmns Urobaccilus Ducloxii 7,4—7,7, npas
Ur. Macdoxii 8,2. ITostoMy He NPHXOIHTCS AYMAaTh, UTO MPHYHHOH
3aMeJIJIEHHOIO0 Das/oXKeHHs MOUEBHHBI Ha INEJOYHBIX IIOYBAX SB-
JseTcs UX IlesouHas peakuusi. Bo3MOXKHO, YTO 3/eCh CKOpee CKa-
3bIBAETCS BJMSIHHE COJIell Kasblusi, KOTOPBE B BBICOKMX KOHIIEHTpa-
UMAX 0C1abasgI0T aKTHBHOCTH ypeasbl. Uro e Kacaercs IecyaHol
nouBel HoBO3BIGKOBCKO# CTaHIMK, TO MOHWXKEHHAs ee aKTHBHOCTD,
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BEPOSITHO, OOBACHAETCS OTHOCHTEJbHO GeIHBIM GaKTepHaJbHBIM
HaceJleHUEM.

BooO6uie ke pa3noxkeHHe MOUYEBHHBH B IOYBE IIPOTEKAeT OYeHb
SHepruuHo; 3a 2 nAHa HekoTopele mouBel (JIOIT u mnckosckas)
pasnoxunu oxkono 200 Mr MoueBHHH. DTO M MNOHSTHO, TaK Kak
ypo6aKTepUH HaceJsl0T MOYBY B OuUeHb OOJIBIINX KOJHYECTBAX.
ITo Waksmann, ypo6Gaktepuu COCTaBJSIOT InpumepHo 1—2%' ot
BCell MouBeHHON MuKpodopr. BumoB nx oueHb mHoro. Boabmna-
CTBO M3 HHX OTHOCHTCS K aspobHoii rpymne. ITo Lohnis, cpennee
uucyao ypoGakrepuit B 1 r mouBel — 50 Thic.,, a mo Millard — 3na-
yuresbHo Gosbuie — 27 500 ThIC.

B Hamewm omnbiTe, KOrfla pas3joKeHHE MOYEBHHBI INPOHUCXOIHJIO
OYeHb HHTEHCHBHO, Ha6JI0IaloCh YaCTHYHOE HCUE3HOBEHHE HHTpa-
ToB. Be3ne Gblio 3aMetHo NoBbimeHne pH, uto Haxomutcst B nps-
MO¥ 3aBHCHMOCTH OT 06pa30BaHHs aMMHaKa.

Oneit 2. Ilousw: nogson JOII, uepHosem XapbKOBCKO#H CTaH-
HUH W mnecuaHasi nousa HoBosbiOKoBcko#l cranHuuu. IlouBa kxoM-
noctuposafack ¢ MoueBuHoH 24 uaca. Hosst CO(NH:);—33
330 mr N u3 pacuera Ha 1 Kr NOUYBHIL.

CopepiKaHde B MI/KI NOYBBI

NH, CO (NHy),
(conesas (BoaHas
Tousst 1 cxeMa BLITAXKKA) BHITAXKE)
JOIT (nmom3oxn)
0 15,75 0
33 Mmr N 60,5 0
330 Mmr N 156,2 198,0
XapbkoBckas (uepHO3eM
0 P (vep ) Cnennt 0
33 mr N 31,8 Cuaennbl
330 mr N 104,0 189,0
HoBosbiGkoBcKaa (necok)
0 . 6,55 0
33 mr N 26,1 10,9
330 Mmr N 53,5 207,0

W3 Tabauubl BUAHO, YTO J03a MOYeBHHH B 33 Mr N IOJHOCTHIO
pasnaraercsi 3a OIMH JeHb B IOuBaXx XapbKOBCKOH CTaHUHUH H
JOII. B necuano# mnouBe HoBO3bIGKOBCKOH CTaHUMH Ta Xe [03a
HE YCIeBaeT IOJHOCTbIO Pa3MOXKHUTbCS 3a ONHH JeHb, IPHMEPHO
30—25% ocraercss B MOYBe B HepassoxupuieMcsi cocrosHuu. [lpu
nosuimeduy Ho3u g0 330 mr N 3a TO Xe BpeMmd IoYBa pasjaraer
3HAUHTeJbHO GoJbile MoueBuHB. B momsome [LOIT u xappKoBCKOM
yepHo3eMe pasjoxuiauch 130—140 mr N, a B necuaHo#l mnouse B
2 pasa MeHbLIE. }

Hapno mosaraTh, YTO MOYeBHHA, BHeCeHHasl B IIOYBY B OOBIUHBIX
NoJeBLIX H03aX, 34 OJMH JeHb LIEJUKOM IpeBpaniaetcsi B KapOoHAT
ammoHus. [T0o3TOMYy MOUEBHHY OT4aCTH MOXKHO pacCMaTPHBaTh Kak
(NH,) 2COs.
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Ta6anuna 1

ITouBnl M cXeMa

Yepes 10 pue#t

Yepes 20 nueit

Yepes 40 auei

NOg* NH* NO; NH, NO; NH,
I OIl
(6] 24,3 | Cnennt — Cnenn | 54,4 3,0
NH,CI 24,3 141 67,0 — 50,0 |126,4
(NH,),SO, 26,5 | 133,5 [136,8 71,6 43,4 |112,2
CO (NH,), 4+ HCI 19,6 | 158,7 | 24,6 — 39,1 1102,0
CO (NHj), + H,SO, 15,1 158,7 | 58,6 — 54,4 |111,2
CO (NHy), 28,1 129,7 |127,0 — 123,0 58,6
3akaBKa3ckas
0 16,4 | Cnenn | 44,5 82,2 24,0 1,8
NH,CI 8,0 | He ompe-| 20,9 87,9 70,3 32,3

nensau

(NH, )¢SO, 12,6 83,5 | 65,9 92,2 (190,0 6,3
CO (NH,), + HC1 11,0 | 123,4 | 61,8 — 195,0 1,9
CO (NH,); + H,SO, 14,4 85,0 -] 95,4 — 176,0 1,6
CO (NHy), 12,4 94,9 ]103,8 — 177,0 1,1
Hocogckas
(@] 12,4 | Caeaw | 25,3 | Caemm | 22,2 1,5
NH,CI 11,0 | 176,2 | 22,8 56,6 25,1 1139,6
(NH,),SO, 18,8 | 112,2 | 37,0 70,2 44,5 12,1
CO (NH,), + HCI 12,41 112,2 | 30,0 — 22,2 99,6
CO (NHy); + HaSO, 5,1 88,2 | 47,0 — 59,5 70,8
CO (NH,), 23,0 91,3 | 71,0 — 89,0 32,0
XapbKoBcKag
(¢) 23,0 12,3 | 40,4 9,4 40,4 1,3
NH,C1 10,1 — 39,9 83,8 51,0 37,6
(NH,),SO, 22,5 — 62,4 93,2 83,4 32,2
CO (NHy), + HCI 25,0 | 112,2 | 39,0 — 74,6 23,0
CO (NH,); + HsSO4 34,6 — 71,6 — 125,6 17,0
CO (NHy), 44,9 72,6 1143,0 — 164,4 18,0
Kpacronapckas
(0] - 12,3 3,6 | 21,4 8,6 16,4 1,2
NH,C1 9,31 193,0 | 40,9 119,6 48,3 48,6
(NH,); SO, 26,5 178,8 — 107,6 90,4 31,3
CO (NH,), + HCI1 7,91 195,0 | 38,7 — 71,6 41,6
CO (NH,)y + H, SO, 30,0 | 112,8 | 90,4 — 121,2 26,0
CO (NHy), 39,1 120,0 {110,2 — 123,0 15,6
HoBo3ni6Kk0oBCKas
0 14,0 5,9 | 24,3 — 12,8 2,4
NH,CI 5,1 184,8 | 21,6 — 13,5 |131,5
(NH,),SO, Caennt| 187,0 | 43,9 — 7,6 92,2
CO (NH,), + HC1 Curennt — 7,0 — 15,9 |111,7
CO (NH;); + H,S0O, 3,8 156,6 5,9 — 9,4 |101,6
CO (NH,), 9,7 164,1 9,4 — 35,5 64,4

* B mMr N Ha 1 KI nousml.



OnwitT 3. B 3amauy onbiTa BXOAWJIO OIpefeseHHe CKODOCTHU
HUTPUUKANUY MOYeBHHBL. [las ombiTa OBLIO B3TO 6 MOYB: MOJ-
soa JOII, xapbkoBckuil uepHO3eM, NecuaHas nouBa HoBO3LIOKOB-
CKOH CTaHIWH, KapGoHaTHas 3aKaBKa3cKas II0YBa, HerpanupoBaH-
ublli yepHo3em HOCOBCKOII CTaHIWM M KPAaCHOLAPCKUH dYepHO3EM.
Bhlnn 3203 eHbl KOMIOCTHL ¢ MOYeBHHON (150 mr u3 pacuera Ha |l Kr
nousnl). [ljis cpaBHeHusi Gbutu Takke 3amoxensl komnoctsl NH,Cl
u (NH4)2SO4.

JlJisi BLISICHEHHWs] BJUSHHUS MOLKUCJAEHWs II0YBB Ha HUTpH(pUKa-
[IMI0 MOYEBHHBI OBIIM 3aJ0¥KEHBI KOMIIOCTB C MOYEBHHOH C IpubaBs-
koit HySO, u HCl B KosanueCTBaxX, 3KBHBAJEHTHBIX COLEPKaAHHUIO
SO, u Cl B (NH4)2SO; u NH4Cl. KoMIocTel BCKpPEIBANHCH Yepe3
10, 20 u 40 nmued.

DTH naHHBlEe [OKA3bBIBAIOT, YTO MOUYEBHHA, KaK INPaBWJIO, HHU-
TpupuIUpyeTcs Tropas3no OLICTpee, 4yeM OPYrHe aMMHauHble YA006-
penus (rabua.) 1.

K komumy omeita, T. e. uepe3 40 nHel, Korma B HEKOTOPBIX MOY-
Bax (XapbKOBCKHH uepHOo3eM) N MOUYEBHHBl TOJHOCTBIO Ilepellelt
B uurpar, uurpudukauus NH4Cl 6bra ensa samerna, a (NH,) 2SO,
HUTPUDHUIUPOBAJICS BCEro JUIb Ha 25%!

Buecenue B mouBy Bmecte ¢ moueBuHod HCl u H,SO, cka3sa-
JIOCh BeCbMa OTPHLATENBHO Ha CKOPOCTH HHUTPU(DUKALHUH MOYEBHHHL
Oco6enno pesko yrueraer umurpuduraumio HCl Tax xax u NH,CI
uurpudunupyercss 3HayuteabHO MelseHHee, ueM (NH4)2SOs TO
Hago TIoJiaraTh, 4TO 3MeCh CKa3BIBAeTCs CHeNH(UUECKOe BIMSHHE
Cl-uona. Ha xucaeix nousax JIOII u HocoBckofl craHuuu BpenHoe
pausune Cl u SO4 ckaspiBaercs cujbHee, 4eM HA XapbKOBCKOM Yep-
HO3eMe W MHIEJOYHOH 3aKaBKa3ckod mouse. OmHaKO, XOTsS BHECEHHE
HCl u H,SO, mouru He u3meHuno pH XapbKOBCKOA ¥ 3aKaBKas-
ckoii nousnl, Bausgaue Cl u SO, 6bLIO BCe Ke LOCTATOUYHO CHILHBIM.

Wurepecuo, uro u (NH,)2CO3; Hurpuduuupyercss 3HAYUTETBHO
memiaentee, yem CO (NHj)s. OueBupHO, M3GEITOK aMMHAYHOTO a30-
Ta yrHeTaeT pa6oTy HUTpHHKaTOPOB. BeposATHo, Korma o6pasoBa-
uve kapGonara ammonusi mupoucxomur npu pacnage CO(NHs,),,
B MOYBe YCTaHaBJIHBAETCS APYroe, Gojiee GJATONpPUSITHOE NJS KHU3-
HelesATeTbHOCTH HUTPUGDUKATOPOB PaBHOBECHE.

Ecnu pas ycKOpeHUS THAPOJIH3a MOUYEBHHBI B IOUBY BHECTH
depMeHT ypeasy, TO INpeBpallleHHe MOYEBHHHOTO a30Ta B HHTPAT-
HBIYl [POUCXOLUT MeJJeHHee, HEKeJd B IOYBE, [Jle 3TOT IIPOLECC
npoTeKaeT OOBIUHBIM NMyTeM 0e3 mpuGaBKU ypeasbl. Tak, Haupumep,
B mouBy BHocusiochk 150 mMr N u3 pacuetra Ha | Kr mouBHl; uepes
40 pueir 6oto HafimeHo NOz B mr N Ha 1 kr mousnl: (NH,4)CO; —
115,0, CO(NH;); + ypeaza— 75,7, CO(NH;)» Ge3 ypeassi — 176,5.

CKOpOCTb HHUTPHU(HUKAUUM MOUEBHHBI 3aBHCHT OT Xapakrepa
HOYBHl U “CBSI3aHHOTO C HUM OHWOJOTHYeCKOro pexkuMa mouBel. Ha
[0YBaxX HeHTPaslbHBIX U IIEJOYHBIX, TJe HUTPUPUIUPYIOUHEe Opra-
HH3MBl HaXOIATCA B JYYIINX 3KOJOTHYECKHX YCJIOBUSX, MOYEBHHA
npespamaercsd B HUTpaT Haubosee HHTeHCcHBHO. Ilomsosucras mou-
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Ba OTCTaeT OT 3TUX NouB. Ele MensieHHee HAeT IpeBpallleHHe MO-
YeBUHBl B JerpamupoBaHHOM uepHo3eMe HocoBcko#t cranmuu. Boi-
nle GLIIO OTMEUEHO, YTO U THAPOJH3 MOUYEBHHBI 10 aMMHaKa HIET
cnabee B 3roil mouse. Ilo Bcell BepoATHOCTH, GHMOJOTHYeCKasd nesd-
TeJbHOCTh HOCOBCKOMN IMOUBHI HMKe, UeM y IPYTUX HA3BAHHBIX 3MeCh
MOYB.

XyxKe Bcero HUTPUDUUUPYETCS MOUEBVHa B INeCUaHOH MOYBE
HoBo3bIOKOBCKO# CTaHUMH. 37eCh K KOHIY ombiTa N MOUYeBHHBI
nepemes B HutpaT Bcero auib Ha 15%. Asor NH4Cl u (NH,)2SO,
copepuenno He uurpuduuuponancs. IlTo (NH4)2SOs comepxanue
HHTPATHOrO a30Ta B MOYBe GBIO Ja)Ke HIDKE, YeM B KOHTPOJBHOM
ob6pasue. He MeHee pesko TOBJHsAIa Ha HnTpH(pHKaumo MOYeBHHBI
npubaBka kK mouBe H,SO, u HCl. B pa6ore I A. Kynuka {8],
nposefeHHoit Ha Ilonecckofl OWBITHOW CTaHIUH, TOXKe OBLIO KOH-
crarupoBano, uro Cl m SO, yrHeranoT HHUTPUDHUKALHIO B MecyaHol
noyBe.

Ouenp MmepnneHHasi HUTpU(DUKaLUA B NeCuaHOH I0UBe, BEPOSITHO,
obmscHseTca caabolt 6yQepHOCTHIO MeCYaHbIX II0YB, a4 TaK Kak .
B3SIThle B OIbITe HO3bI OBLTH JOBOJBHO BHICOKHMH, TO Biausuue Cl
1 SO, BHIPA3UI0Ch Upe3BBIUAHHO PE3KO.

B nomosnHeHme K JgabGopaTOPHBIM ONBITAM OBIM  IIOCTABJEHBI
ellle ¥ BereTalHOHHBle ONBITH,, B 3a7ayy KOTOPBIX BXOZHJIO BHISIC-
HeHHe BIMSHUS Ha ypoxkKaH YCKOPeHHsd I'HMIPOJN3a MOUEBHHE NYTEM
npu6GaBKY ypeas3bl WIH HeGONBIIHX KOJHUECTB HABO3A.

Ypoxaill CyXoro BellleCTBA OBCA B I Ha COCYIN HAa TpeX MOUYBaX
COCTaBHJI:

c Jlio6epenxas Tam6oBcKas Kaynunnckas
xema nousa nousa noysa
NH,HCO, 15,7 40,1 51,2
CO (NHy), 16,6 40,4 49,2
CO (NH,), + naBos 16,6 42,9 50,7
CO (NH,), + depmenr 14,7 40,3 50,2

Heiicreue CO(NHj), u NH,HCO; Ha ypoxait npumepHo onmu-
HAaKOBO, U HHOKYJALUS NOYBBl (PepMEHTOM WJIHW HaBO3OM He CKa-
3pIBaeTcsl Oojlee UM MeHee 3aMETHO Ha MEHCTBHHM MOUEBHHHI.

PasnoxeHne MOUeBMHEI B pAa3JUUHBIX TOYBEHHBIX THIAX HAET
JOBOJLHO OYpPHBEIM TEMIIOM, U II03TOMY KaKoe-1u60 yCKOpeHHe 3TOTO
mpouecca He IpeacTaBisieTcss HeoOxomuMmbiM. Moxker O6vITh, B Ka-
KOM-HHOYIb HCKJIOUUTENIBHOM ClydYae DassioXKeHHe MOUEBHHHI U G-
JIeT TNPOUCXOAUTh HACTONBKO MeJJIeHHO, YTO IMOoTpeGyercss ero Hc-
KycctBeHHOe yckopeHnue. O. Loew [9], Hanpumep, Hamien, yTo B He-
KOTOPHIX TIOYBaxX OTCYTCTBYIOT OakTepHu, pasJiaraiouiie MOYEBHHY,
HO TaKMX II0YB, BHIMMO, CYIIECTBYeT HEMHOrO, IOTOMY 4YTO pasJia-
ralomye MOUeBUHY OaKTeDHH SBJSIOTCA CaMBIMH paclpoCTpaHeH-
HBIMH TIPEJCTaBUTENAMH IIOUBEHHON MHUKPOQIOPHL
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BuBongn

1. MoueBHHa OYeHb OBICTPO IpeBpalllaeTCsi B IIOYBE B aMMHad-
Hylo (GopMmy. MoueBHHAa B KOJHYECTBE, B HECKOJbKO pa3 IMpeBHI-
mapueM OOBIYHYIO IOJEBYIO 03y, MOJHOCTBIO THIPOJH3HUPYeTCH
B IIOYBe 3a 24 yaca.

Ypeanurnueckas crnoco6HocTh mnouyB noazonos JOIT u Ilckos-
CKOPl CTAQHIHMU U XapbKOBCKOT'O YeDHO3eMa BhIpa)eHa O4eHb pe3Ko,
ypeandTHUeCKas CIOCOGHOCTb TIeCUaHON MOYBBI W LIEJOYHOM 3a-
KaBKa3CKOH MOYBBl 3HAUUTENBHO Cilalee.

2. A30oT MOYeBHMHH HHUTPHPUUHPYETCS B MOYBE CPABHHUTENBHO
OBLICTPO, BO BCSIKOM CJyuae 3HAUHTEJNbHO OBICTpee, UYEM a30T aM-
MHAYHBIX CoJiel, HUTPHU(HKALHUS KOTOPHIX OuYEHb 3aJepPKHUBAETCS
¥3-3a HaJdHuusl B uX cocraBe. aHHOHOB Cl u SO,.

CosmectHoe BHeceHHe SO,-, Cl-HOHOB W MOYEBHHBLI CHJBHO 3a-
nepxuBaer ee HuUTpHbHKanuio. Cl-HOH cuJIbHee YTHETaeT HHTPH-
¢dukamnuio, ueM SO4-HCH.

3. VMHokynanusi noyBbl (pepMeHTOM ypeasoil HJAH HABO3OM 3a-
MeJJisieT CKOPOCTb HHTPH(QHKAaUMKM MOUYEBHHBI, Ha YpoxKail oBCa
3Ta MHOKYJISIHUS HUKAKOTO BJHSHUS He OKAa3bIBAET. )

4. MoueBuHa HUTPU(ULHPYETCH B MOYBE ropasfgo ObICTpee, UeM
(NH,) ,COs.

5. BeicTpasi pa3saraeMocTb MOUYEBHHBI B MOYBE I03BOJISIET CYH-
TaThb 3TO yHoOGpeHHe OMHOH H3 XOpoWHX ¢(opM as3ora O/ BCeX
nous Colo3a, 3a HCK/IIOUEHHEM CHJIBHO LIENOYHBIX. BhICOKOE comep-
KaHue asota (46%) u oTCyTCTBHe B Hell GasjiacTa THOBBILIAIOT €€
yIOoGPUTENbHYIO LEHHOCTD.
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ATPOXHMUYECKOE M3YYEHUE MOYEBHHEI *

MoueBuHa sBJgeTCS CaMblM  KOHIIEHTPHPOBAHHBIM a30THBHIM
ynoGpenueM. Bbicokoe conep:kaHHe B MoueBHHe asora (46%) maer
3TOMY TYKYy 3HauHTeJbHble [PeUMYILIeCTBa IPH TpaHCHopTe ymobpe-
HUH, 0CO6EHHO B YCJIOBHSIX AAJbHUX I1ePEBO3OK.

®uspueckre CBONCTBA MOUYEBUHBI TaKkKe [JOCTATOYHO YIOBJET-
BOpPHUTeJbHBI. ['paHy/qupoBaHHAas MOUeBHHa o6sajaeT xopolled pac-
CeBAEMOCTBIO ¥ CPaBHHTEJNBHO XOPOIIO XPaHUTCH.

C arpoxuMu4ecKOH CTOPOHBI MOUYEBHHA /10 IOCJEIHEr0 BpeMeHH
Obl1a MeHee M3ydeHa, yeM CynbdaT aMMOHMS, HaTPOHHAas CeuTpa,
HUTPAaT aMMOHHS M Apyrue ¢OpMbl a30THBIX yAoOpeHuir. B psane
omblTOB, mpoBefeHHblx KaKk B CCCP, Tak W 3a rpaHuuef, Hapsiny
C XOPOIIUM JAeHCTBHEM MOUEBHMHBl HAOJIONANUCh U CIyYau HEyCTOH-
YUBOIO ee NeHCTBUSL.

B noneenlx omblTax reorpaduueckoin ceru HayuHoro HHCTHTyTa
no yao6penusu [1] ¢ psimom KyJabpTyp Ha pasiuuHblx nouBax Corosa
MOYeBHHa JaJja II04TH TaKue XKe De3ysabTaThl, KaK U Cyabdar aM-
vonus. Tak, HanpuMep, Ha MOYBaX UYEPHO3EMHOTrO KOMILIEKCAa pas-
JMuYHBle QOPMBEI a30Ta Ha KHCJIOM KauauiiHo-¢ochaTHOM done (cy-
nepdochar ¥ KanumiiHas COJIb) [alM Takue NPUOABKH ypOKaes
KOPHEH caxapHOH CBeKJbl: Mo4eBUHa — 33,7 1/ra; cyabdar amMmo-
nusi — 30,2; HaTpoHHast cemutpa— 55,2 n/ra. Kak BupHo u3 3THX
INaHHHIX, Haubosee 3¢hdeKTUBHON QOpMOH a3oTa MAJAS CaxapHOH
CBEKJIbl SIB/AsIETCS] HATPOHHAS CEJNUTPA, KOTOpas HEHCTBYET HE TOJb-
KO CBOMM as30TOM, HO M COJepiKaIluMcsi B HeHl HaTpUeM.

Ha mesounom kanuitHo-pochaTtHoM ¢(oHe MOueBMHa Oblia He-
CKOJNIbKO MeHee 3(Q¢eKTuBHA, ueM CyJabdaT aMMOHHUsS, NPH 3TOM B
OTHEeJbHBIX ONbITAX OHA JlaBaja BeCbMa HU3KHe MPUOaBKH.

Wsyyende JeliCTBMS MOYEBHHBI Ha ypoxall XJOMYaTHHKa Ha
kap6oHaTHelx mouyBax Cpenneit Asum m 3akaBKasbsi 110Ka3ajo, 4TO
B 3THX YCJOBHSIX MOYEBHHA YaCTO MAeT HECKOJbKO IOHHKEHHBIE
pe3ysabTaThl B CPABHEHHH C APYrUMH GOpMaMH asora.

Ha ypoxai# sbHa Ha NMOA30JMHCTHIX IOYBAX MOYEBHHA B Cpejl-
HeM Takke JeHCTBOBajla HECKOJbKO caabee, 4eM Ccy/abdar am-
MOHHS.

3a rpaHuiell moJeBble ONBITHI MPOBOAUINCH B LIMPOKOM Mac-
wrabe Bo ®Opanuun [2]. OTyeTsl 0 HUX ONMYGJIHKOBAHBI 3a PN JeT
(1925—1933 rr.) B Rapport sur le fonctionnement de 1’Institut
des recherches Agronomiques.

B sTuX onmlTax MoueBHHa B GOJBIIMHCTBE CJAyYaeB OKasbiBaja
[IPUMEPHO Takoe XKe JAeHCTBHe, KaK U CylbdaT aMMOHHS, B psje
e CyuaeB JEWCTBHe MOUEBMHBI ObIIO BbIlle M pa3Mep NPHGABOK
ypoxasi OT BHECEHHS MOYeBHMHBl NPHOJHKAJCH K BeJHUUHE MpPH-
6aBoOK, MOJYYeHHbIX OT KaJ/blIHeBOi ¥ HATPOHHON CEJHUTPHI.

* CraTbsi ony6IuKOBaHA B KypHale «MuHepa/ibHEIE YAOGDeHHS H HHCEKTO-
y dynrucuus> Ne 2, 1935.
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OnHako B HEKOTODHIX OINBITAX, NPOBENEHHBIX NPEUMYIIECTBEHHO
Ha H3BECTKOBHIX MOUBaX, 3(Q(EKTHBHOCTb MOUEBHHBI Oblia OYEHb
HH3Ka. Tak, HampuMep, HA ONBITHOH CTAHIUW B ABHHbBOHE B OIIBI-
tax Bordas m Mathieu [3] 6nin nmonyueHbl TakWe ypoxaum KapTo-
tdensa no pasnuuHeIM GopMaM asoTa (B OTHOCHTeJ]bHBIX mudpax):

Be3s a3ora CO(NH,), NH,CI (NH,), SO, NaNO;
63 73 84 96 100

HaGnonaBmeecss B psfe ONBITOB, NPEUMYLIECTBEHHO Ha Kap-
6OHATHBIX IIOUBAX, HEYCTOHYHUBOe MEeHCTBHE MOUEBHHBI HEKOTOpLIE
aBTOPBI IBITATHCH OODBICHUTH CJIHIIKOM MeJIJIeHHBIM IpEBpalleHy-
eM MOUeBHHBl B II0OYBe B aMMMauHylo ¢opMmy asora. Hepasmoxus-
masicd MoueBHHA ciabee HCIOAbL3YeTCS DPACTEHHAMH U Haxe Mo-
JKEeT 0Ka3aTh Ha HUX BpeJHOE NeHCTBHE,

Kax m3BecTHo, MOUeBHHA B NOYBE pasjaraercss ypoOaKTepUSIMHU,
a TakXKe HEKOTOPHIMH APYrUMH rpynnaMu Oaktepuit B kKap6oHaT
ammonusi: CO(NH;) o -+ 2H,0=(NH,) :COs.

Bordas u Mathieu, B omeiTax KOTOPHIX MOUeBHHA [AeHCTBOBaJA
oueHb cia6o, BbICKA3adW MPeNINOJNOXKeHNe, UTO B3ATas AJS ONHTa
C MOYEBUHOH M3BeCTKOBas 1oyBa OBl1a O4YeHb OeflHA ypoGaKTEpHs-
MY, THAPOJH3UPYIOUIUMH MOUYEBHHY B KapOGoHaT amMMmoHusa. [Hns
MPOBEPKH 3TOTO INPENINOJNONKEHUS OHM BBOAWIH B IOUBY BBITSIKKY
W3 HaBO3a, I'ie ypobGakTepuu BCerjfa NPUCYTCTBYIOT B GOJBLIOM KO-
JINYeCTBe, WIHM XKe WHOKYJINPOBANU IIOUBY pasjaraloludM MOUYEBUHY
(epMeHTOM Yypeasol (moaydyaeMblM u3 6060B cou). Bmenenume B
HNOYBY BBITSIKKH H3 HABO3a UM HeOOJBLIIOTO KOJHYECTBA Ypeashl
YCKOPSJIO pasjoXeHHe MOYEBUHH B IIOUBEe U INOBHIIAN0 ee 3¢-
(eKTHBHOCTD.

HyxHo, ofHakKo, cKa3aTb, 4TO CAy4aH CaaboOTO Pa3JOXKEHUS MO-
94eBUHBI B IIOYBe, [O-BHAMMOMY, BeCbMa peXKH U OOBSICHEHHE He-
YCTOMYUBOCTH MEeHCTBUS MOUYEBUHBI CJaboil pas3naraeMOCThIO €€ B
NouBe MOXKeT OHITh NPaBAONONOOHBIM TOMTbKO B BECbMa OTpaHHUYeH-
HOM 9YHCJe caydaeB. Kak mpaBumo, ypoOakTepuu HacelsiOT MOYBY
B oueHb Oospmrux KosmuuectBax. Ilo Waksmann (4], ypo6Gaxrepun
cocTaBagioT npuMepHo 1—29%' or Bceli MOYBEHHOH MHUKPOGJIOPHL.
Baxrepun, pasmaramomue MOYeBHHY, NMpPeACTaBAEHB B IMOYBE CPaB-
HHUTeJbHO OOJIBIIUM KOJHYECTBOM BHOB, OOJBIIMHCTBO M3 HUX OT-
HocuTcsl K aspooOHoit rpynne. [lo Millard, cpemnee umuciao ypoGax-
Tepult B 1 I NOYBHI OKOJIO 27—28 MJIH.

B namux onwltax, npoBefeHHHX eme B 1930—1931 rr. [5] Ha
BCeX YYacCTBOBABIIMX B ONBITAX OCHOBHBIX IOYBEHHBIX Pa3HOCTSIX
Corosa, MoueBHHAa OueHb OBICTPO IIpeBpaliajach B KapOoHaT aM-
MOHHUS,

Tax, B omHOM mnaGopaTOPHOM OIBITE MOUEBHHA BHOCHJIACh B
noyBy B KonudectBe 33 Mr N Ha | xr mousnl. Uepes 24 yaca mocie
BHECEHHS MOYeBHHHl OB NPOU3BeNeH aHaNW3 IOYBBH Ha COmepKa-
HHe B Hell aMMuaka M MOUeBHHB! (TalGu. 1).
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Ta6auma 1

HaitneHo B nouyse yepes
Koanyectso 24 vaca, mr N
BHECEeHHOH
ITouBa CO(NH.),
B MOYBY, NH,, CO(NH,),,
mr N coneBas BOZHAS
BbITS2KKA BLITSXKKA B
IToxsoaucras nousa oJaro- 0 15,75 0
NPYLHOTO OMBITHOrO MOJS ;
To xe 33,0 60,50 0
XapbKOBCKHH 4epHO3eM 0 Caennt 0
To xe 33,0 31,80 0
ITecuanas noysa HoBO3bI6- 0 6,55 0
KOBCKOH OMNBITHOH CTaHIMH
To xke 33,0 26,10 10,9

W3 tabaumel BUAHO, YTO CPABHUTENBHO BBICOKAs 4034 MOUYEBH-
Hbl IIOJIHOCTBIO passaraercsd 3a 24 waca B noasosucroil nouse JOIT
1 B XapbKOBCKOM YepHO3eMe M TOJbKO Ha MeCuaHOH MOoYBe Moue-
BHHA He ycIesaa 3a TOT e CPOK Pas3/oKHUThCS MOJHOCTHIO.

Ilpu BHeceHHH B II0YBY OuUeHb OOJBIIHX KOJHYECTB MOUEBUHBI
(n3 pacuera 330 mr N Ha | Kr IOYBBI) Ha BCeX H3yYaBIIUXCS
noyBax uepe3 48 4acoB mocsie BHECEHHSI 3HAUUTEJbHAs 4acTb BHe-
CEHHOH MOUEeBHWHBI IIpeBpallasach B KapGoHAaT aMMoHHA (Taba. 2).

Ta6aumga 2

& g"g Haiigeno B mouyse wepes K
EE2| 48 uac. mocie BHeceHHs O/IMYeCTBO
o | MouesuHsl, Mr N na 1 xr | Pasnoxus-
g H NOYBLI nrejics
ITouBa e MOYEBHHBI
[ 3a 48 wac.,
Z P mr N Ha
5 ) NH, CO(NHj)s |1 xr nousst
o= .
[Moxzoaucras mnousa JOTI 0 5,1 0 —
To xe 330 200 100 233,0
. 0 30,0 0 —
.y 330 235,0 103,0 230,0
[Topsonuncras moysa I1ckoB- 0 18,7 0 —
CKOH CTaHU MU
To xe 330 246,3 118 215
Yeprosem KyGaHCKHii 0 Crepbt 0 —
To xe ' 330 149,0 125 218
JlerpaiupoBaHHBIH  YepHO- 0 1,7 0 —
3eMm HocoBckoit cranuun
To wxe 330 133 180 153
[Tecuanast noyBa HoBo3bHIG- 0 — 0 —
KOBCKOH CTaHIHUH
To we 330 | He omnpe- 220 113
JeJIsIIH
Kap6onaTtnas mouBa u3s 3a- 0 3,1 0 —
KaBKa3bs
To xe 330 65,8 280 53
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OTH NaHHble MOKAa3BIBAlOT, YTO BCE HCCIEJOBAHHBIE IIOUBHI CIO-
COOHBI pa3jarath 3a KOPOTKHH CPOK [IOCTAaTOYHO OOJbIIHE KOJH-
yectBa MoueBHHb. OJHAKO 1O WHTEHCHBHOCTH DPAa3JIOXKEHHS Moue-
BUHBI TleCYaHas NOYBa M 0COGeHHO KapGoHaTHas IOYBa 3aMETHO
OTCTAIOT OT APYTrHX mouyB. UTo KacaeTcs [eCUaHON NOUBHI, TO TO-
HIDKEHHAsl ee AaKTUBHOCTb, BEpPOSITHO, OODBSACHAETCS OTHOCHTENBHO
GeHBIM GakTepHaJbHBIM HaceJeHHEM.

B orTHomeHny KapGOHATHBIX NOYB M B JIHTEPAType BCTPEYaIOTCS
yKasaHusi Ha GoJee cnabylo CIOCOGHOCTb IIEJOYHBIX TOYB pasJa-
ratb MoueBHHy. IlpvuMHON 3aMelJ/IeHHOTO pPAa3JIOKEHHUS] MOUEBHHBI
B KapGOHATHBIX IIOYBAaX, IO-BHINMOMY, SIBJISIETCS HEKOTOpOe HHAaK-
THBHpYIOIlee BJIHSHHe M30BITKA Ka/lblLus Ha (epMeHT ypeasy.

Onnako BCSI MOYeBHHA IIPH BHECEHWH ee Ha IecuaHBIX H Kap-
6oHaTHbIX mouBax B mo3e 150 mr N na 1 kr mouswl (T. e. B J03ax,
npeBbimanpimux B 10 pa3 camyio BHICOKYIO 03y, BHOCHMYIO B TIO-
JeBbIX YCJIOBHSIX) LeJHKOM IpeBpallaeTcs B KapOOHAT aMMOHHS.

O6pa3syomuiica kapOboHAaT aMMOHHMA Ha IepBHIX IOpax CMe-
IlaeT peakUHI0 TOYBH B IEJOYHYIO. CTOPOHY. B maiabHefimem kap-
OOHAT aMMOHHUSI CPaBHUTEJBHO OLICTPO HUTPHUGHIHPYETCH, H MOYBA
BCJIEACTBHE 0GPa30BaHUS a30THOH KHCJOTHI MOILKHUC/ISETCS.

Takum o6pa3oM, MouyeBHHA $IBJASIETCSI GHUOJIOTHUECKH KHCJBIM
yno6penneM. [logkucnsioniee 1eicTBHe MOYeBHHBI HaIOYBY BBIP aXKeHO
3HauyuTeJbHO Cciabee, UeM Y TaKUX (PU3HOJOTHUECKH KHUCIBIX a30THBIX
ynoOpeHuii, Kax cyabdaT aMMOHHS HJIH XJIODHCTHIA aMMOHHI.

OrcyrctBue B MoueBnHe Cl mam SO, Becbma 6aromnpusiTHO
CKa3blBaeTcsl Ha CKOPOCTH ee HUTPH(UKAUWH B NOYBE.

B rta6aunme 3 mpuBOASTCS Pe3yJbTAThl HAIIUX HCCAELOBaHHH IO
HHTPH(HKAIMA MOYEBHHBl M aMMHauyHblX yIOOPEHHH B DPa3JHYHBIX
nousax Corosa.

Oy naHHble TOKAa3bIBAIOT, UTO MOYEBWHA, KakK NPaBMJIO, HHTPH-
¢unupyercss ropasfo GHICTpee, YeM CEPHOKHCJIBIH H XJOPHCTHIH
aMMOHMH. ¥Yxke uepe3 20 mHeHl mocie BHeCeHHSI yIOODEHHSl B NOYBY
3HAYMTEJBHO GOoJibllIasl YacTh BHECEHHOH MOYEBHHBl Ilepellyia B
HUTpaTHyIO ¢opmy. 3a 3To XKe BpeMs cyabdaT aMMOHHS HHTPH-
dunuposancs B CpefHeM Bcero Jumb Ha 15—20%, a- xsopuctbiii
aMMOHHH HUTpHGUIHpPOBaCS elle cnabee, a B HEKOTOPHIX Caydasx
Iaxe yrHeTaJ HUTPH(QHUKAIHIO NOYBEHHOrO a30Ta.

Tak kak MoueBMHa HHUTPH(QHUUHpPYeTCS B NOYBE ropasjao OBICT-
pee, ueM aMMHayHble YXOOpEHHs, TO, Kasanocb Obl, B TeX YCJo-
BHSIX, TJle HUTPATHBI a30T M0YeMYy-AH60 HMeeT MPEUMYLIECTBO
nepej] aMMHauHBIM, MOUEBMHA JOJKHa OBITb Gosee 3G (EKTHBHOH
dopmoii asora, yem ammMauHele yno6penus. [losesble Bereraiy-
OHHBle ONBITHI MOKAa3BIBAIOT, YTO B psifie CJIydaeB 3TO JEHCTBHTEJb-
HO HMeeT MecCTO.

Mbl mpuBefeM 31eCh pe3yJbTaThl BereTalHOHHOIO OMbITa, MPO-
BeJEHHOTO C SuMeHeM Ha MOJ30JHCTOl cyrnecH JI0GepeuKoro ombiT-
Horo mossg (ta6a. 4). Jlosw ymo6penuit: N—0,5 r; P,Os— 0,5 r;
K20 — 0,65 r; P Buocuica B ¢opme Ca (HzPOy)o.
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Ta6anmuga 3

Haijineno B Mr Ha 1 kr nouB
yepes yepe3
Iousa B nc}t;lzllgxofseg Tx‘ N 20 et 40 Auen
Ha 1 KT NoYBH
NO, NH, NO,
[Monsonucras nmoysa JOII (0] He ompe- 3,0 54,4
: nensnu
To xe . NH,C1 67,0 126,4 50,0
. s (NH,)sSO, — 112,2 43,4
» » CO(NHjy), 127,0 58,6 123,0
Kap6onatHast moyBa u3 3a- 0} 44,5 1,8
KaBKa3bfl 24,0
To xe NH,CI 20,9 32,3 70,3
. s (NH,),SO, 65,9 6,3 190,0
. CO(NHy), 103,8 1,1 177,0
YepHo3eM XapbKOBCKHH ) 40,4 1,3 40,4
To xe NH,CI 39,9 37,6 51,0
- (NH,),SO, 62,4 32,2 83,4
. . CO(NHjy), 143,0 18,0 164,4
UepHo3seM KpacHOAapCKHi 0} 21,4 1,2 16,4
To xe NH,CI 40,9 48,6 48,3
s » (NH,),SO, — 31,3 90,4
. . CO(NHy), 110,2 15,6 123,0
Ta6auma 4
Bes PK P P+4KCl P + K.SO,

dopma asora
o6wuit | sepso | o6wmi | 3epHo | o6ummit | 3epHo | o6wmmit | 3epHo

0] 12,5 | 5,45| 10,12 4,8 {13,2 | 6,512,383 | 5,3
NaNO, 31,5 |14,8 | 36,3 | 17,4 | 35,9 | 17,8 | 37,2 | 18,1
(NH,)sSO, 14,5 | 4,3 | 14,1 4,3 22,7 8,4(24,3 | 9,6
CO(NHjy), 19,9 { 7,7 | 19,9 } 7,5 25,8 | 11,2 | 31,7 | 14,6

Hau6onbmine ypoxXanm suMeHs Ha Jerkod MOA30JHCTOH CylecH
ObLIH TOJNYyYeHBl MO HATPOHHOMH cenurpe. [daxe Ge3 ¢ona PK ypo-
xkait mo NaNO; 6bu1 mocratousHo BeicOKHM. CaMBIfi HH3KHH ypo-
)Kall B YCJIOBHAX ombiTa OBbLI 110 CcyJabdaTy aMMoHHuA. Be3 KanuitHo-
¢docharHoro pona uwaH Ha ¢oHe ¢dochopa ypoxkall mo cyabdary
aMMOHHA OB IOYTH pPaBeH ypoxalo 6e3 yrnob6peHHs. '

[To moueBmHe ypoxail kak 6e3 PK, Tak ¥ mnpH BHeceHHH of-
voro P Gbl1 BhIle, yeM mo cyabdary aMMOHHS, HO 3HauHTeJNbHO
umke, yuem no NaNQj; HHrepecHo, yTo NpH BHeCeHHH P ypoxai
no NaNQ; 3ameTHO MOBBICHICS, YpoxKall XKe KakK NO MOYeBHHe, Tak
¥ TIo cyabbaTy aMMOHHs1 ocTajcsi Ha TOM Xe ypoBHe. HaoGopor,
BHeceHHe, KpoMe P, elle ¥ KaJdHHHOrO yAOODeHHS pe3KO IIOBHICHJIO
3¢ (heKTUBHOCTb Cy.ab(aTa aMMOHHS H OCOOEHHO MOUEeBHHLI.
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B xom6Gunanmu ¢ P u KySO, mMoueBnHa pmana mouru Tako# xKe
ypoxa#, Kak ¥ HaTpoHHas cenuTpa. Ha peficTBHe HaTpPOHHOH ce-
JUTPH BHeCeHHe B NOYBY BMecTe ¢ (docopoM Kaaus He 0Ka3alo
3aMeTHOTO BJIHSHHUSA.

Takum 006pa3oM, HpPH HCHONB30BAHUH aMMHAUYHBIX yﬂo6pe1mu
Kajuii Hrpaer BechbMa OOJBIIVIO PoJb. B HCHonb30BaHUHM HUTPAT-
HBIX (opM aszoTa Kanui, NO-BUAMMOMY, HMeeT MeHbllee 3Hade-
uue. Jlas WCHONB30BAHUA HATPOHHON CEAUTPHI B YCJAOBHUSX 3TOTO
ombiTa (ochop UMea HpeUMyIlecTBeHHOe 3HaueHue. OTMeTUM, UTO
pPe3y/abTaThl 3TOTO ONBITA XOPOIIO COIIACYIOICS C MaHHBIMH JIPYTUX
HallHX UCCIeNOBAHWU 1O BBHISICHEHHIO 3HaueHUd Kanusg u Qocdopa
B HCIIOJB30BAHUU PaCTeHHEM Da3nu4yHeIX GOpM asora.

Bosiee BBICOKHUI ypoKall mO MOUeBMHe, YeM IO CyJabdary aMMo-
HHSI, B YCJOBHUSIX 3TOrO ONbITa 0ObACHAETCS, NO-BUAMMOMY, MeHb-
e KHCIOTHOCTBIO MOUEBUHBI. fJUMeHb OTpHIATENBHO pearupyer
Ha MOBHIIIEHME KHUCJIOTHOCTH IOUBBL. B rabmune 5 NIpuUBeleHHl pe-
3yJAbTATHl ONpeXeJeHHs] KUCJAOTHOCTH TOYBBI M3 COCYIOB TIOCHE
y6opku sumensi (ananusbl A. M. Jlazapesa).

Tab6auua §

O6bmennas TuaponuTHyeckas

KUCIOTHOCTb, KHCIOTHOCTD
Yno6pens pH cvé 0,1 H. em3 0,1 1. NaOH

NaOH na 100 r | 43 100 r nmousbt
NOYBbI

PK (don) 5,12 0,34 11,5
®on - (NH,),SO, 4,69 0,99 14,5
®on + CO(NH,), 4,89 0,55 13,0

IMopxucnsiomuii 3¢g¢deKT MOUEBUHBI- B YCJAOBUAX 3TOTO OINBITA
Obl TpHUMepHO B 2 pasa caabee MOAKUC/ISIONErO HEeHCTBUS CYJb-
(ara aMMOHHS.

Taxum o6pa3oM, B YCJIOBHAX KHCJIBIX NOYB, NPH KYJbType pac-
TeHHH, UYBCTBUTENbHBIX K MOBBIIIEHHIO HNOYBEHHON KUCJIOTHOCTH,
MOUYeBUHA sBJasgeTcss OoJsee 3(¢ekTHUBHOU GopMoO#l a3ora, yeM Ta-
Kue (HU3UOJOTUUECKH KUCJble aMMHUAuHble ynoOpeHHs, Kak cysbdar
aMMOHHA U XJIOPHUCTHIH aMMOHHI.

Hapsiny ¢ xopomnm AedCTBHEM MOYEBUHBl B DPfiie ONLITOB Ha-
Gnionanuch HHOrAA caydau Gosee caaboro ee fLeHCTBHS.

[lo-BuprMOoMy, B 3THX CJaydasx pelIalOUIIM MOMEHTOM fB-
N410TCs 0COOeHHOCTH NpeBpalleHHsT MOUYeBHHBI B IouBe. KapGoxar
aMMOHHS, KaK H3BeCTHO, B YCJIOBHAX MECTHOTO IOXLIEJauUBaHUS
Cpeibl JleTKO auccomuupyer Ha cBoGomHbidl ammuak u CO,. OG-
pasyomuica aMMuaK IpYU HelOCPeACTBEHHOM KOHTaKTe ero C POCT-
KaMH paCTeHUH MOXeT OKas3blBaThb Ha HHUX BpeNHOe BIUSHHUE. IDTO
OTpHLATeNbHOE BJUSHHE aMMHakKa MOKHO Haubosee pPe3KO CKa-
3aThCsl Ha LIeJOYHBIX KapOOHATHBIX NOYBAX U Ha DacTeHUAX, 4yB-
CTBHUTENbHBIX K aMMHaKy. Kak Hamu ONBITH, TaK ¥ JHUTEPaTypHbIE
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JauHble IeHCTBHTENbHO IOKa3BIBAIOT, UTO CJaydau GoJee cirabors
JNEeUCTBUS MOUEBUHBI OOBIYHO OTHOCHATCH K INEJOUYHLIM IIOYBaM.

IIpu 3a6maroBpeMeHHOM BHECEHUM MOUYEBHHEBI BCJIEICTBHE OLICT-
podl HUTPUPUKALUH STOT OTPHUIATETbHLIH MOMEHT MAOJKEH YCTpa-
HATbCA. Takke W INPH TIIATeJbHOM IepeMeIlUBAHHH MOYEBHHBI C
MOYBOH NeHCTBHE ee AOMKHO YIydIlaThCs.

Bosee peskue oTpullaTesbHBIE Pe3yJabTaThl MOXKET AaTh TaKoe
BHECEHVE MOUYEBHHBI, IPH KOTOPOM BO3Jle CeMSH MJH IOJ CeMeHaMH
GyZyT CpaBHHUTENIbHO BBHICOKHE KOHIEHTpauuu yroOpenus. Takum
o6pa3oM, 3(p(eKTUBHOCTh MOUYEBHHBI B 3HAUUTENbHON CTelleHH
JOJIPKHA 3aBUCETb OT TEXHHKHU €€y, BHECEHHUS.

B Bereraumonsnix omwitax . III. Acnausiga [7], nmpoBemeHHBIX
B HUY B 1932 r., MoueBHMHA IIpU BHECEHHM €€ B HeNOCPeACTBeH-
HOM CONPHKOCHOBEHWH C BBICEHHBIMU pAacTeHUSMH CHJIBHO Iopa-
JKaja BCXOABI XJIONUAaTHUKAa Ha KapOOHATHOM cepo3eMe M caxap-
HOH CBeKJbl Ha depHO3eMe. MeHee 3aMeTHO B 3THX YCJIOBHHAX OT-
puuarejbHOe BJAHSHHe cyabpara aMMoHusl. MoueBHHA, BHeCeHHas
MOJ, CeMeHa, COBEpIIEHHO Moryfusia BCXOJbl XJIOMUaTHHKA M Ha
60%' cunuamia BCXOObl caxapHOH cBekiawl. Ilpu paBHOMepHOM XKe
pacnpesneneHun yAOOPeHHH NO Bcell Macce NMOYBBEI MOYeBHHa, Kak
u apyrde ¢opMbl a30Ta, He OKasbiBaja OTPHIATENbHOTO BAUSAHUS
Ha BCXOIBI XJONYAaTHHKA U CaxapHOH CBeKJbI.

CoBcem apyrasi KapTuHa Ha6awopmastach B ombitax . III. Acnma-
HsiHa C OBCOM Ha moxsosnuctoit mouBe. OTpullaTesnbHOe MeHCTBHE
MOYeBHHBl IIDH BHECEHHMM IIOL CeMeHa OKa3asjoCh MeHbIle, yeM OT-
pHIaTebHOE AeHCTBUE CEAUTPLl U CcyabaTa aMMOHHA.

BpenHoe Bausinue MOUEBUMHBLI IPH BHECEHUHU e€e IIOJ, XJIOMYATHAK
M CaxapHYIO CBeKJy B KOHTakKTe C CeMeHaMH, NO-BUAUMOMY, Npex-
Jle BCero fBASIETCS De3yJbTaTOM OTPaBJ2HHA MOJOIBIX pacTeHUu#
aMMHaKoM, 00pasyloLUMCS NPH Pa3iokKeHHH MoueBUHLL OmbiT ¢
OBCOM XOpOIIO COTJACyeTCs ¢ CYLIeCTBYIOIIMMH IpeACTaBJIeHUAMH
0 UYYBCTBUTEJIBHOCTH Pas3iuUHBIX pacreHnii K amwmuaky. Ilo
J. H. IlpsaumuukoBy (8], HanGosee UyBCTBUTEJIbHBI K aMMHaKY
POCTKH CeM$fH, OTHOCHTeJbHO OoraThix OedkaM¥ H OGeqHBIX yruie-
Bogamu. Hao6opor, pocTku ceMmsiH, GoraThlXx YIrJeBOALaMH, CpaB-
HHUTEJILHO JIETKO NePeHOCSAT M30OBITOK aMMHAaKa B IHUTATENbHOM Cpe-
ne. CeMeHa XJIONUYATHUKA W CaXapHOH CBEKJbl OTHOCHUTENbHO Gem-
HEl YIVIEBOZAMH, a CeMeHa 0BCa, Hao060poT, 6oraThl UMU.

Crenenp BPeHOCTH aMMHaKa B 3HAUUTENIbHOH CTENEHH MOMKET
3aBHCETh W OT AHATOMHUECKHUX ocoOeHHOCTel pacreHuil. CBeknaa m
XJONMUAaTHUK MMEIOT TOJLKO ONWH CTeP:XKHeBOH KOpeHb, OTMHUpaHUE
KOTOPOT0 CBA3aHO ¢ THbenbio Bcero pacreHus. OBec ke o6aamaer
MOYKOBATOH KODHEBOW CHCTEMON W IIO3TOMY JOJKeH OBITh OoJee
CTOMKHUM. \

WmMeloTca OCHOBaHUS IojaraTh, uTO Haubojee TOKCHYECKH Ha
pacTeHus HeHCTBYeT CBOGOJHBIH aMMHaK, KOTODHIE M o6pasyercs
B IIeJOUYHBLIX I0YBAX MY JAa)Ke DU MeCTHOM IOALIeJauuBaHUU
cpensl B pesyabTare pacmama Kap6onara ammonus. NH,-vown, mpu-
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CYTCTBYIOIME B CyJbdaTe aMMOHHS, MeHee TOKCHYeH, yeM CBOGOJ-
HBIl aMMHakK, TakK Kak I[OCJAEIHHH, C OJHOH CTOPOHBI, NOCTYIaer
B pacTeHus cusbHee, yeM NHy u3 coseli amMMmoHHs H, ¢ ApYyrou
CTOPOHBI, CO3/aeT SINOBHUTYIO Sl HEXHBIX pOCTKOB aMMHAYHYIO
armocdepy.

Mpl  NpeANONOXKH/IH, YTO OTPHIATeNbHOe BJIHSHHE MOYEBHHBI
IPH HEeNOCPeJICTBEHHOM CONPHKOCHOBEHHH ee C POCTKaMH pacTeHHH
MOXKeT ObITh B 3HAUMTENLHOHM CTENeHH yCTPAHEHO NyTeM BHEeCeHHS
B TeCHOM KOHTaKTe C MGYeBHHOH KaJHMHHBIX cosell. [asi Takoro
NpeANoJIOXKeHHs HMMe/IHCh CJefyiollue OCHOBaHMA: 1) Kauauil, Kak
NOKasanu Hawmu HccaenoBanus [9], yckopser mnepepaloTKy aM-
MHaKa B pacCTeHHH, 2) HaJHYHe MNOABMKHOro anumoHa SO, u B

oco6ennocti Cl” B cocTaBe KaJHHHOTO YAQOGPEHHS TOJIKHO BCJEICT-
BHe peakuuu o6MeHa MeXAYy KaJHHHON M YIJeaMMHauyHOH COJbIO,
ofpasyiolieiics B IN0YBe H3 MOYEBHHBI, NPENATCTBOBATH 006paso-
BAHHMIO TOKCHYECKH IeHCTBYIOILEr0 CBOOOIHOrO aMMHAKa.

s mpoBepKH 3THX MNpPeANONOXKeHH! OblIH IOCTABJEHbl Bere-
TalHOHHbIE OTBITH TI0 CJAeNyIOllel cxeMme:

1) asorueie ymo6penusi, KoO u P05 BHOcsiTcs OGBIYHO, T. e.
paBHOMEPHO paclpeessioTCs N0 BCeMY COCYAY;

2) PyOs u KoO BHOCATCS paBHOMepPHO IO BCeMY COCYAy, a
JI03a a30Ta paclnpeneysieTcss TOJIbKO B IYHKTaX, HNpHJEramomux K
MOCaXKeHHBIM CeMeHaM (CeMeHa OTAeJSANHCh OT YIOOpeHHS TOJIBKO
HeGOJIbINOA NPOCTOAKON IOYBHI);

3) P05 pacnpegensercs no BceMmy cocyny, a N u KoO BHOCATCS
BMecCTe, KaK B NpeblAyIIleM ciaydae, IOL CeMeHa.

P,Os B ombite paBanack B ¢opme CaHPOs K;O—B dopwme
KCl u KySO4 Ho3el: N—0,25 r; P;O5s—0,25 r; KeO—0,4 r Ha
COCYII.

OnBITEl NPOBOAMINCL ¢ CAXapHOH CBEKJOH W C OBCOM Ha MOII-
HOM depHO3eMe u3 I'pakoBckoil arpoxum6asel. B cocym (20X
X 20 cMm) BhicaxnBaJgoch 50 ceMsH. .

OBec oOKasajics COBepIIeHHO HEUYBCTBUTENbHBIM HH K (opmam
N u K;O, Hu k cnoco6y uX BHeCeHHsl, KOJTHUeCTBO Pa3BHUBAIOLIUXCS
pOCTKOB GbLTO Be3le oxnHakoBo (46—50 mt.). Ha npanbhefimee
pasBuTHE pacTeHHH oBca ¢opma M Ccnoco® BHeCeHHS YAOOpeHHH
TakXe He OKas3blBalW KakKOro-iu6o BJaHsHHA. Takum o6pasom, H
3llechb IOJYYHJIH NOATBepXKAEeHHe YKa3aHHsl O HEYYBCTBUTEJbHOCTH
0BCa K aMMHaKYy.

Uro xe Kacaercs CaxapHON CBeKJBl, TO 31eCh Habaoganach
COBepIlleHHO HHAasf KapTuHa. B Tabuuue 6 nmpuBeldeHb pe3yJabTATH
yyeTa B3OINEQIINX H OKPENIIMX POCTKOB CaXxapHOH CBeKJHI.

HartponHnasi cejurpa OpH Bcex cHoco0ax ee BHeCeHHSl paJa
SIPUMEPHO OMMHAKOBBlE PEe3yJbTaThl: Be3le OBbIM NOJYYEHHBl XOpO-
IIMe POCTKH CaXapHOM CBEKJIbI.

Taxkue e pe3y/abTarhl Aajd MOYeBHHA M HUTPAT aMMOHHS NPHU
OGbIUHOM HX BHeceHHH. Ho OpH BHeCeHHH MOUEBHHBI IOJ CeMeHa
POCTKH caxapHOi CBekJbl Ha 75% mnoruGasu. 3HaUHUTeTbHO caabee,
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Tabnannna 6

OO6blyHOE P no Bcemy P no Bcemy
BHECEHHE P u K no cocyny, cocyay,
A3sotHbie YAOOPeHHS | yioGpenut | BCEMY cOCyay, N + KCI N + K,S0,
(NPK) N mon ceMeHa | o cemena nox ceMena
NaNO; 47 46 43 45
NH,NO4 49 32 46 48
CO(NHjy), 48 12 49 46

yeM B CJyYae MOUYEBHHBI, HO BCE K€ JOBOJBHO 3aMETHO CKa3ajoch
' OTpHLATeJbHOE BJHSHHEe HHUTPATa aMMOHUSI NPH BHECEHHH ero IOJ
ceMeHa. -

Ilpu BHeceHHM e MHOJ CeMeHa, B TECHOM KOHTaKTe C MOYEBH-
HOIf MM C HUTPATOM aMMOHUS, XJIOPHUCTOTO HJIM CEPHOKUCJIOTO Ka-
Jius, BpeIHOE BJHSIHHE 3TUX (OPM a30Ta B YCIOBHUAX «THE3OBOTO»
BHECEHHs Ha POCTKH CaxapHOH CBEeKJBbl INOJHOCTBIO YCTPaHSJIOCH.
Ilpu paBHOMEpPHOM pacnpeleseHUH Kajus 10 BCEMY COCYLY Bpen-
HOe BJIMSIHHE MOUYEBHHBI He YCTPAaHSIOCH.

B sToM ombiTe He OBLIO pacuwieHeHO BJIHMSHHE COCTABHBIX KOMIO-
HEHTOB KaJuiiHoil conu. HekoTopoe mnpencraBieHHe MO 3TOMY BO-
poCYy MOTYT JaTh pe3yJbTaThl OMNbITa, NpoBemeHHoro B 1934 T.
C CaxapHOH CBeKJOH HAa MOLIHOM XapbKOBCKOM dYepHoseMe. [las
TOTO YTOOBI MOXKHO OBIIO NOCeSAThb O6OJblIe pPaCTeHUH, OMBIT GblJ
npoBelieH B OOJBIINX KPHCTAMIHU3aTOpaX — pa3MepoMm 25 ¢cM B aua-
MeTpe M 7 CM BBICOTHL. B Takoii kpucraminzarop BuiceBajoch 42 ce-
meHu. [ Toro ytoObl OCJHa0HTh BpeoHOE BIHSHHE aMMuaka, 06-
pasyomerocss B INepBble AHH NPH BHECEHHH MOYEBHHH B MOYBY,
1I0CeB NPOU3BOAMJCA HENPOPOCIIUMH ceMeHamu. [losbl ymoGpeHHi:
N —0,42; P;Os—3B ¢opme Ca(HPO,)2:— 0,42 1; KO B dopme
KC1—0,63 r Ha cocynm (3 xr mouBb). IIpy THe3moBOM BHECEHHH
ynoOpeHui Ha Kaxmoe pacreHde npuxoxuaoch 10 mr N, 10 mr P,Os
u 15 mr KyO. Yno6penuss BHocuIuCh B pacTBopax: B 1 cm® pacrso-
pa comepxanoch 20 mr N, 20 mr P2Os u 30 mr K;O.

Cxema onbiTa Oblla NOCTPOEHa B OCHOBHOM IO NPHHIMNY CXe-
MBI npenbiayuiero onbita. OCoOGEHHOCTAMH 3TOH CXeMbl SBJISIOTCSH:
a) BBeJleHHe B ONBIT 3BeHa C THE3JIOBLIM BHECEHHEM TMOJI CeMeHa
pacTeHH# CMeCH a30THBIX, (POCHOPHBIX M KaJHUHBIX YHOGpeHHuw;
b) BHeceHue ToOn ceMeHa a3oTa BMecCTe C Kauau-ocharoM, mocsaen-
HUI TpUroTOBAsAJNCS cMelleHueM pactBopoB KoyHPO, u KHyPO,,
B34ATHIX B TaKUX KOJHUYeCTBaX, 4ToObl comep:xkanHHe Py05; u Ky,O
B roToBO# cMecH 6buio paBHo 0,42 r PyOs u 0,65 r KO ua cocyn;
IIDH BHeCeHMH B rHe31a IO ceMeHa Kajau-pocdara BMecTe € as0-
TOM BJHAHMe mnoxBHmKHOro anumona Cl” maum SO, MOMKHO 6BITH
ycrpaHeHo; PO4-MOH B TIOUBEHHBIX YCJOBHSIX BCJAENCTBHE CBS3HIBA-
HUsl er0 B TPYAHOpacTBOpHMBle (pocdaThl MaNONOJABHKEH; C) BHe-
CeHHe B THE3la INOJ CeMeHa BMeCTe C a30TOM XJIOPDHCTOrO HATPHS;
P2Os nu K;O u B 3TOM ciydae pacnpenensiiuch 1O BCEMY COCYAY.
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Ypoxal Hal3eMHOH MacChl CaxapHOI CBeK/IB OBLI YYTEH de-
pe3 30 mHell mocie NOSBJIEHUS BCXOZOB (Tabu. 7).

Tab6auyga 7

NPK, asor

NPK, pas-| Buecen | NPK, asor N + xamu- | NPK 4 NaCl,
HOMepHoe | B ruesana | ¥ &Mt | NPKR gce | ¢ocdar. | a30T m NaCl
pacrpene- BO3JIE BHECEHBL | yy06penns Bce BHECEHEI
POPMHL 230TA | jenpe peex |  cemsH, B FHE3MQ, [ “phecennl | ymoGpeHus B reesia,
yno6pennst | PK — pas- | $OCPOP — | 5 ryesga | “Buecenm | PK — paBHo-
no cocyxy | Homepuo |PaBHOMEDHO B rHe3xa MepHO
no cocyny | Mo cocyny no cocyay

Copoit Bec, rjcocyn

Bes asora * 47 — — — — —
NaNO, 162 160 166 177 148 200
(NH),SO, 129 119 137 140 125 187
CO(NHy,), 129 100 140 141 129 187
NH,NO, 131 155 148 140 128 182

Bes a3orta 4,2 — — — — —
NaNO, 12,0 12,2 12,3 14,9 11,3 15,7
(NH,),SO, 9,1 9,4 10,8 12,2 9,2 12,0
CO(NHy), 10,2 7,3 10,7 12,3 9,9 11,8
NHNO, 10,3 11,8 10,4 12,3 9,9 10,8

* Ypoxait 6es ymobpenus: cwlpoit Bec 23,0 r, cyxoe BemecTso 2,22 r
Ha COCYyI.

M3 Ttabauner 7 BHAHO, 4TO Jyuuiell ¢opmoil azora mas caxap-
HOH CBeKJbl BO BCeX Ciaydyasx Oblla HaTPOHHAS CEJHTPa, UTO, IIO-
BHIHMOMY, OOBSCHAETCH KaK HaluuhueM B 3TOM TYKe BCEro asoTa
B HUTPaTHOH Qopme, TaK U HEKOTOPBHIM MONOJHUTENBHBIM 3(ddek-
TOM OT HaTpHS.

Cynbdar aMMOHHs, MOUYEBHHA W HHUTPAT aMMOHHA IIPH pPaBHO-
MEPHOM pachpejeleHHd HX B IOYBe QaJH NPHUMEPHO ONHHAKOBBIE
pesynbraThl. B TOM JKe ciydae, KOrma asoTHble YAOOpeHHS BHOCH-
JUCh B THe3Ja IIOA CeMeHa, a KalduiHo-(ocdaTHble yAOOGPeHHUs pac-
npejensyInCh DPAaBHOMEPHO IO BCEMY COCYLY, MOUeBHHA B CpaBHe-
HUM CO BCeMH [APYTHMH yIOOpEHHSIMH Haja Pe3KOe CHIKEHHe ypo-
)Kasl, DTO YTHeTalollee AEHCTBHE MOUEBHMHEl OBLIO OCOGEHHO PE3KO
B IIepBOe BpeMs II0C/Ie IIOSBJIEHHSA BCXOIOB.

Ilpy BHeceHHWH B THe3Ja BMeCTe C a30THBIM YAOOpeHHEM XJO-
PHCTOTO Kasus ' [eACTBHE MOYEBHHBI PEe3KO IMOBHIIIAJOCh. B 3TOM
clydae 10 MOYeBHHe ObII TaKO# Ke ypoxal, Kak II0 HHUTpaTy aM-
MOHHS W 0 cyiabdary ammoHus. B o6mem ypoxaill CBeKJB IIpu
THe3J0BOM BHECEHHH A30THHIX yNOOpEeHHHl COBMECTHO C KaJTHUHHBIMU
ObuT NPUMEPHO TAKUM ¥e, KaK W B Clydyae PaBHOMEDHOTO paclpe-
JeneHnus ynoOpeHus 1o Bceil mouBe.
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BHecenne B THe3a BMeCTe C MOUeBHHOMN Kaju-tdochara rakxe
BBIDABHUJIO JelcTBHe MOUeBHHHL. IIpaBma, B 3Tol KoMOHHAUHUH YpO-
JKal Mo BceM ¢opMaM as3oTa GblI HECKOJNbKO CHHXKEH.

BHecenue B THe3fla C a30THBIMH YIOODEHHSMH XJOPUCTOTO HAaT-
pHusl CKasanoch BecbMa O/JaronpuUsTHO Ha MHeHCTBHH Bcex GoOpM
asora. [lo-BupuMomy, cam HaTpuUil HrpaeT Kakylo-TO PoOJab B IH-
TaHHU caxapHOl cBekabl. Kaxoi-nu6o pemnpeccuH OT THE3L0BOTO
BHECEHHS] MOUEBHHBI B 3TOM cjaydae He OBLIO 3ameTHO. Ocraercs
HNpeNNOoJOXKHUTh, UTO JH6G0 PONb Kajusl B YCTPaHeHHH OENPECCHH OT
FHE3JI0BOTO BHECEHHs MOUEBHHBEI HTpasn B 3TOM cCjydae Janeko He
6e3pa3HYHbIN /1 CaXxapHOH CBeKJbl HAaTpH#, 1ubO, uTO 6GoJee Be-
POSITHO, TIPH B3aUMOJEHCTBHH XJIOPUCTOTO HATpus ¢ 06pa3yomumMcs
U3 MOYEeBHHBl KapOoOHATOM aMMOHHSI BO3MOXKHOCTb OOpa3oBaHuUs
CBOGOJHOTO aMMHaKa Obljla OrpaHHueHa.

WHTepecHble IaHHBIE [IOJYYeHB! B 3TOM CJayuae, KOTIa BCe
ynoOpeHHs] BHOCHJINCh B FHe3la IO CeMeHa; 3[eChb OBLIH Iosayde-
Hbl caMble BbICOKHe ypoxkau cBekabl. Ilo Bcem dopmam asora ypo-
¥Kall CyXOTo Bel[eCTBA CBeKJbl Obln mpuMepHo Ha 20—25% sblie,
yeM NPH PABHOMEDHOM pacupelefeHHH yAOOpeHHI B mouBe. Takum
06pa3oM, HeECMOTPSI Ha TO, YTO B YCJIOBHAX MAHHOTO ONBITA KOH-
HeHTpAalydsl NHTATeNbHBIX BellleCTB Oblla MHOrO BHIe, ueM B IO-
JIEBBIX YCJIOBHSIX, BCe XKe JOKajAu3alys B NPUKOPHEBOH 30He ypaB-
HOBEIIEHHOTO II0 CBOEMY COCTaBy YHNOODeHHS [aBana 3aMeTHOe
DPEUMYLIECTBO Nepel OOBIYHBIM BHECEHHEM yNOOpeHHi.

Brisopgm

1. MoueBnHa OBICTPO IpeBpaln(aeTcs B IIOUBe B KapGoHAT aM-
moHHs. CKOpOCTh IpeBpallleHHs MOUEBHHbl B II0YBEe BecbMa Be-
auKa. MoueBHHA, BHeCeHHAsi B YCJOBMSX Ja0OpPaTOPHOTO ONBITA B
[OYBY B KOJHUECTBE, 3HAUHTENbHO IpEBHIIAIONIEM OOBIYHYIO IIO-
JIEBYIO 103y, NIOJIHOCTBIO pasjaraercss N0 KapboHara aMMOHHUS B
Te€4YeHHe OJHOTO-IBYX HHel. Haubosnee OBICTPO pasnaraercs Mo-
YeBUHA Ha YEPHO3eMHBIX U IOJ30JHUCTHIX I0YBAX, 4 HA NEeCUaHbIX U
KapOOHATHLIX [10YBaX — MeHee MHTEHCHBHO.

2. Tak kKak o0Gpasyiomasicsi B NOYBe IIPH HUTPUPHKALHUH MOUe-
BHHBEI a30THas KHCJOTa IOTJIOMAETCS PAaCTEHHSIMH, TO IOILKHCISIO-
Iiee BJHSHHEe ee Ha II0YBY BbIpaKeHO 3HAYMTEJbHO Cabee, 4eM
y cyabdara aMMOHHS M ApPYrux OanjacTHbIX aMMHAuHBIX yHOGpe-
HUHA. B yci0BHSIX BereTauMOHHLIX ONBITOB Ha ONOA30JNEHHON JeTKOH
CYIeCH MOAKUCSONIHH 3¢ dekT MOUeBHHBI GBI NPHUMepHO B 2 pasa
cnabee IOAKUCASIONIETO NeHCTBHS CyabdaTa aMMOHHS.

3. MoueBnHa BCJIEICTBHE GBICTPOH HHUTPH(MHKAIHH €e B II0YBE
U CPaBHUTENbHO YMepeHHOH OHOJOTHYEeCKOH KHCJIOTHOCTH  SIB-
JISIeTCS Ha KHCJABIX IOYBax MJsl PacTeHUH, YYBCTBHTENBHBIX K IO-
BBILIIEHHON MOYBEHHOH KHCJIOTHOCTH, Gosee >(QeKTHBHON (dopMon
asora, ueM cynbdar aMMOHHST W Apyrue OajjacTHble aMMHauHbIE
yooO6peHHud.
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4, Tlpu pacnpeneseHHH B INOYBe YacCTHI, MOYeBHHBI BOJH3H
BhICeBaeMbIX ceMsiH (MeCcTHOe BHeceHHe YAOOPeHHH) B YCIOBHAX
BereTalMOHHOTO ONBITAa HaGJI0NanoCch pe3Koe NOHHIKEeHHe BCXOXKe-
CTH M OTCTaBaHHe B POCTe UYYBCTBHUTEJNbHBIX K aMMHaKy pacTeHHM
(caxapHasi CBeK/Ja W XJONYAaTHHK). BHeceHue (ONBITHI C caxapHOH
CBEKJOH) B TeCHOM KOHTaKTe C MOUYeBHHOH KaJHHHBIX YIOOGpeHHH
COBEpUIEHHO YCTPaHAEeT OTPHIATeJbHOe BJHSAHHME MOYEBHHBl B 3THX
YCIIOBHSX.
~ 5. TIpoBemeHHBIe HCCAENOBAaHHA NAlOT OCHOBAHHS NPEINOJAararh,
YTO NPOSIBASIOUIASICS HHOrLA, NPEHMYLIeCTBEHHO HAa IIEeJOYHBIX
noyBaxX, HEYCTOHYHBOCTb AeHCTBHS MOUEBHHBI OOGYCJIOBJNE€HAa OTPH-
nareJbHBIM BIHSIHHEM 06Gpasyiollerocsi NpH pacnaje MOUYEBHHBI B
fouBe aMMHaKa. BpenHoe BiusiHMe 006pasyiomierocs H3 MOYeBHHBI
AMMHAaKa MOXeT ObITb NOJHOCTBIO YCTPaHeHO NyTeM BHeCEeHHd B
TECHOM KOHTaKTe C MOYEBMHON KaJHHHBIX yIOOpeHHH.

6. Jlokanusanus nosHoit komOuHauuu yno6penuii (NPK) Bosne
BbICEBaeMbIX CEeMsIH, HE3aBHCHMO OT (opMbl a3oTa, BXOHsile#l B CO-
CTaB 3TOH KOMOWHAIWH, U B YCIOBHAX BereTallMOHHOI'O OMNBITA, e
KOHIleHTpauuss ynoGpeHuii B NOYBe 3HAYUTEJbHO BHIE, YeM B IO-
JIeBBIX YCJIOBHAX, JaeT 3aMeTHOe NPeHMYINeCTBO Iepel OOBLIYHBIM
paBHOMEPHBIM pacnpejeneHHeM YyAOOpeHHH NO BCeli NOYBEHHOH
macce.
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Ob HNCIIOJb30BAHVINT BURAPBOHATA AMMOHUA
HA YIOBPEHUE *

Bukap6oHar aMMOHHS RO IOCTAEeNHEr0 BPEMEHH He HCIIOJb30-
Ba/Jii Ha ynoOpeHHe B CKOJbKO-HHOYAb 3HAUHTEJNBHBEIX KOJHUECTBAX
#u y Hac B CCCP, Hu B 3apyGexXHBIX CTpPaHax, 4YTO B 3HAYHUTeNb-
HO#Ml Mepe MOXKeT OBITh OGBSCHEHO HECTOHKOCTBIO 3TOTO NPOLYKTA,
€ro TOCTEeNeHHBIM paclajgoM IPH XPaHeHHH N0 YpaBHEHHIO.:

NH4HC03 - NH3 —I— Hgo —I— C02

*. CraTbs onyG/anKoBaHa B KypHane «3emuenenne» Ne 12, 1961.
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Ha xonome u npu OTCYTCTBHH BJaru B OukapOoHaTe aMMOHHS
NpOLecC ero pacrnajna NpPoTeKaeT CPAaBHHTEJNbHO MeIJeHHO, NpH II0-
BBILIEHHH TeMIepaTypbl H HEKOTOPOM COJepPXKaHHH BJard B IMPO-
NYKTe HHTEHCHBHOCTh pacmaja 3HAUYHTEJbHO Bo3pacTaer. Takum
06pa3oM, NMpH XpaHEHHH HMEIOT MeCTO NoTepH OHKapOGoHaTa am-
MOHHMsI, pa3Mepbl KOTOPHIX ONPENENsIOTCSs TeMIepaTypodt Cpeiwl,
BJIQXKHOCTBIO MPOJLYKTA H INPONONKHTEJbHOCTHIO €ro XpaHeHHs.

B 1956 r. na [oaronpymHoi#i arpoXMMHYeCKOH ONBITHOH CTaH-
uud HUYV® Oblinu npoBefieHbl ClellHajbHble ONBITHL 110 H3YUEHHIO
noTeph NPH XPaHeHHH Ha CKiaajle AJas YIOODeHHH KPYNHBIX HapTHH
(or 500 mo 700 xr) OukapO6oHaTa aMMOHHSl, TapHPOBAHHOTO B
oOBIUHBIe KpadTUesniono3Hble MemKH. OnbiTel ObIH 3a/J0XKEeHH B
Mae, W HayWHasi C 3TOrO BPeMeHH NEePHONHYECKH NPOBOTHICH YUeT
noTepb NyTeM B3BELIHMBAHHS BCeX XPAHMBIIHUXCH MEIIKOB C GHKap-
6oHaTOM aMMOHHA. B pe3yibprare 3THX ONBITOB OBLIO YCTAaHOBJEHO,
YTO COBEpIIEHHO CyXOi OMKap6oHAaT aMMOHHd, IOJYYEHHBIH MO Me-
tony npod. Y. I1. Yciokuna, ¢ comepxkanuem 17,7% asora B mep-
Bble 20 nHe# XxpaHeHHd NPH CPaBHHTeJLHO HeBLICOKOH TeMIleparype
BO3[yXa MOIBeprajics pacnangy B BeCcbMa ClaGoél CTemeHH, HO I03-
e, NMpH HacTylJeHHH OoJjiee TeNJOH MOTOMAbI, HHTEHCHBHOCTb pac-
naga 3HauMTeNbHO Bo3pociaa. O6GpasoBaBiiHeCs HPH 9TOM Maphl
BOABI MOIVIOLIAJHUCH COJBIO, YTO CIOCOGCTBOBAJO YCHJIEHHIO MPO-
necca pacmnaga. IlocaemHuit mpomoJsKaiCs C BBHICOKOH HHTEHCHB-
HOCTBIO Jlaxke B OCeHHee BpeMd, KOrJa TeMmIepaTypa BO3LyXxa
pesko ynana. bukapGoHar amMmoHHs, noayueHHBIH H3 JlucHuaH-
CKOTr0 XMMKOMGHHATa C HCXOXHOH BIAXKHOCTBIO 2,5%, C mepBHIX XKe
IHel XpaHeHHUs] HHTeHCHBHO pacnapajncsa (taba. 1).

Tabanma 1

CpenHecyToyHble nNoTepH 6MKap6OHATa aMMOHHSI B OTJeJbHble
nepuoabl ero xpaHenus (%)

Cpenusa Temne- Bukap6ouaT amMmo-
parypa BO3Lyxa BukapGoHaTt HHS TONyYeH
TTepron xpaueHus Ha CKJaje 3a AMMOHHS TIOAYUCH | po JTncpuanckoro
Habmonaemblit no Y. 1. Yciokuny XUMKOMGHHATA
nepuox, °C
9/V—1/VI 9,3 0,012 —
1/VI—2/VII 18,1 0,08 0,27
2/{VII—24/VII 14,0 0,15 0,27
24/ VII—20/VIII 12,8 0,17 0,27
20/VIII—6/1X 12,2 0,12 0,26
6/1X—25/X 6,5 0,12 - 0,12

OO6uiue norepu GuxkapGoHATa aMMOHHSI 3a BeCb IIEPHOJ €ro xpa-
HeHusi (0KoJo 5'/p MecsleB) cOCTaBHIH IJs CyXoro GukapGoHaTa
ammonus 18,7, nas sraxuoro — 309.

B 1956 r. nmpoBommscs yuer mnoTepb GuUKapGOHAaTa aMMOHHS
u B npyrux nyHkrax CCCP. PesynbraTbl HaGJIOfeHHH NpHBeIeHBI
B Tabaune 2.
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Tabaunnma 2

O6mue notepn GMKap6GOHATA aMMOHHSI NMPH XPaHEHHH
B MellKax Ha CKJaje

TIyHKT XpaHeHus Bpemst xpaHeHust B % Oll;eP‘l::XOIlHOI"O
Koaxos ,Kpachoe coinue“ MoOCKOBCKOI 25/[V—16/X 14
obnacTu
LLOC BMYA, MockoBckoi o6aactu 2/VII—13/X1 17,7
BcecowaHbli HHCTUTYT CBEKJOBHUYHOTO 31/V—11/X 24,3
NOoJEeBONCTBA
Konxo3 umenn XIX mnaprcbesma Taiu- 14/VII—19/X1 32,0
KeHTCKOH o6sactu

CymecTBeHHBIM HEZOCTATKOM OGBIYHOTO GUKApOOHATA aMMOHHS
fIBJIFETCS U BHICOKAs AMCIepPCHOCTh. OueHb MeNKHe U JIeTKHe KpHU-
CTaJJbl 3TOrO INPOJAyKTa 06JamaloT KpalHe HM3KOH CHIIYYecThIO,
4TO Ype3BbIYAHHO 3aTPYAHSET W HesNaeT NPaKTHUECKH HeBO3MOXK-
HbIM BHeCeHHe ero IPH I[OMOUIM CYIIECTBYIOIIUX TYKOBBIX CESJIOK.
HayuneiMu corpyanudkamu [lonronpyaHod arpoXHMHUYeCKOH OIBIT-
Hoi crannun HUYMW® ucnbiThiBanach pacceBaeMocTbh GuKapOoHaTa
-AMMOHHS B IPOH3BOACTBEHHBIX YCIOBUAX. B Konxoze «OKTI6pb»
MocKOBCKOil 00/1aCTH OIBITHl NPOBOAMINCH C GHKapGoHATOM aM-
MOHHS Kak B YUCTOM BHJAE, TaK U B cMecu ¢ GocOpHBIMH ¥ Ka-
JUUHBIMH ynoOpeHusiMU. B pe3yabTaTe 3THX ONBITOB GHIIO YCTa-
HOBJIEHO, YTO TPAaKTOpPHAs TYKOBas CesiKa jAaxKe INPH YCTAHOBKe
ee Ha IpeleJbHO OOJBIIYI0 LIUPHHY BEICEBAIONIEH IIeNU He MOKET
obeclieyuBaTh CPEIHIOID HOPMY BHecCeHHs GuKapfoHaTa aMMOHHUS
(40 kr as3ora) Kak B YUCTOM BHAE, TaK U B CMeCH C APYTHUMHU
ynobpenusiMu. UToOH BLICEATb 3aJaHHOe KOJHYeCTBO OUKapOoHaTa
aMMOHHS, HOTPeGOBAJOCh BTODHUHO IIYCTHTH CESVIKY IO TOMY 3Ke
cneny. Habmonenus 3a pa6oTofl cedanku mokasany, 4To Gukap6o-
HaT aMMOHHU#A, He o00Jajzas eCTeCTBEHHON CHINyYeCThIO, NPOTATKU-
BaeTcq yepe3 LleJb BhICEBAIOLIEro amnmapaTa CealKH M pacnpee-
JIeTCS 10 IOBEPXHOCTH IIOYBBI OTHAENBHBIMH IATHAMH, NpHUEM
Kpaline HepaBHOMepHO. Tak Kak BBICOTA CJIOS YAOOPeHUA IPH pa-
6oTe CesIKH HENPEPHIBHO YMEHBIIAeTCs, TO COOTBETCTBEHHO YMEHb-
[1aJ0Ch H KOJUUECTBO BHLITAIKUBAEMOTO ynoOpeHus.

PacceBaemocTs 6ukap6oHaTa aMMOHMUS H3ydajach B KOJIX03e
«ITamste Jlenuna» MockoBcko#t obsacTd. BHOCHIH ero 3mech KOM-
OMHHPOBAHHBIM TTOAKOPMIHUKOM-DHIXJIHTENEM, CHAOKEHHBIM GaHKOM
051 ynoGpeHu#l. Dblra ycraHOB/IeHa IHOJHAs HEBO3MOXHOCTH BHe-
CeHMs 3TOM MamuHON GHKapOOHAaTa aMMOHMS KakK B UiCTOM BHIE,
Tak ¥ B CMeCH C I'DaHyJIHPOBAaHHHM cynepdocharoM U XJIOPUCTEIM
KaJjaueM.

DdodexTuBHOCTL OHMKapbOHATa AMMOHHS KaK a3oTHOro ymobpe-
HUS u3ydasach enle B CTapbIX ONBITax reorpaduueckoll CceTH
HUYU®, npoBopusmuxcs B 1928—1930 rr. B sTux onbitax HCObI-
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THIBAJUCh PAa3JMYHble BHIBl a30THBIX YAOODeHHH Ha (oHe cymep-
¢dochara U XJOPHCTOTO Kaius W Ha (oHe TOMACIIIAKAa H XJIOPH-
cToro Kanusi. A3oTHble y10GpeHHs] BHOCH/IM W3 pacuera 45 Kr nefl-
CTBYIOILIErO BellleCTBA HA TeKTap.

B Tabnuue 3 npuBeneHHl CpefHMEe JAaHHbIe, NOJydYeHHbE B OIbI-
Tax C CaxapHOHM CBeKJOH Ha BBINIEJOYEHHBIX H JerpajupOBaHHBIX
yepHO3eMaX M CO JIbHOM, KapTodeseM M OBCOM Ha nouBax Heuep-

HO3eMHOH 30HBHI.
Ta6aupga 3

d¢ddexTHBHOCTL OMKapGOHATA AMMOHHMS B CPAaBHEHMH C JPYrUMH
A30THBIMH YA0GPEHHSIMH

2 IIpubaBka ypoxas OT a3oTa, Ljra
=
K don g § s | §8 g 3 E 'é g
yaeTyp e | EE| 88| 85| 5 |55
Caxapnas csekaa | Cynepdocdar + KCI 8 |50 |18 |25 23 17
Tomacumaak -4 KCl 8 {40 |29 |26 26 20
Kaprodean Cynepdocdar -+ KCI 11 |61 58 |59 49 48
Tomacurnak -+ KC1 11 {52 [58 |53 54 49
Jlen (conomxa) Cynepdocdar + KCI 71 5,2| 3,61 4,2 — 4,0
Tomacumaak -+ KC1 7 5,7| 4,4| 4,21 3,4| 3,7
Osec (3epHO) Cynepdocdar + KCI 6 | 7,5| 6,1 — 6,1 4,8

B omblTax ¢ caxapHO#l CBekJIOH BBICOKOH 3((eKTHBHOCTHIO pe3-
KO BbIleJilach HaTpHeBasl CeNUTPa, YTO OGDICHSETCS MONOKHUTENb-
HBIM BJIHSIHHEM HAaTPHS — HEOOXGIUMOTO 3JeMeHTa MHUIIU JJIS 3TOH
KyJ1bTypbl. Bce ocranbHBle a30THble YHOGPeHHS HO HEeHCTBHIO HA
ypoxKall caxapHOH CBeKJbl ObLIM GJH3KH MeXAYy COGOH, 3a UCKIIO-
yeHHeM OukKapOoHaTa aMMOHUS, 3(P(HEKTHBHOCTb KOTOPOTO B 3THX
ONBITAaX XapaKTepH3yeTcs HEeyCTOHUYHBOCTbIO. B ombiTax ¢ KapTo-
¢eneM, JbHOM U OBCOM Ha JIepPHOBO-NOA30JHCTHIX IOYBAax IpPH 06-
' el OOCTATOYHO BBHICOKOH 5((eKTUBHOCTH a30Ta He GblLIo oOHA-
PYKEHO 3HAQUMTEJDbHBIX pas3Juuuil B JAelcTBUM OHKapOOHATa aM-
MOHHS, MOYEBHHbl M AaMMHAayHON CeJHTPHl, OJHAKO M 3IecCh B
OOJIBIIMHCTBE CJIy4YaeB 1o OGUKapOOHATy aMMOHHS IOJY4EeHBl He-
CKOJBKO XVIIlHe IOKa3aHMUs, YeM [0 APYTUM (opMaM a30THBIX
yaoOpeHui.

B 1/auTeNbHBIX . IOJEBbIX ONBITaX Ha JIIOGEpernKkoM OIBITHOM
rnoje HUYM® OGuxkapGoHar aMMOHHS, BHECEHHBIH MOX KYJABTYPH,
He UyBCTBUTeJbHble K KHCJOTHOCTH II0YB, — OBeC W KapTodesb, Ka-
BaJ TakKo# Ke 3(¢eKT Kak M aMMHauHas CeJHTPa, OAHAKO s
YYBCTBHUTEJbHEIX K KHCJOTHOCTH IOYB KamyCThl ¥ OPIOKBBI GHKAap-
foHaT aMMOHHS M MOYeBHHA 3HAUHTEJNbHO [IPEBOCXOJNUJIH IIO0 CBOEH
3 QeXTHBHOCTH aMMHAUHYIO CeJUTPY U TeM OoJjiee cyabdar am-
MOHHSI, KOTOpPBIe B pe3yJbTaTe NPOU3BOAMMOTO HMH IOXKHUC/ICHHS
TOUBbl OKa3blBaJM [axe OTpHLlaTeNbHOe AeHcTBUe (Tabma. 4).
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Ta6annoa 4

3¢ dexTHBHOCTD GUKAPGOHATA AMMOHMS NMPU AJHTENLHOM NPUMEHEHHH
€ro Ha KHMcJIOii MOJA30JMCTOl cynecyaHoii moyse

TpubaBka ypoxasi OT BHeCEHHS a30THBIX yHOOpeHHi,
u/ra
. Fox BHeceHus !

Kyabtypa yRo6penus

HaTpHeBast | cyabdaT | aMMHauHas 6uxapGoHat

ceanTpa aMMoOHHS | ceauTpa MOYeBHHA | 3ymMonus
OBec Tperuit 12,4 8,3 10',8 11,6 10,0
Kanycra | IlepBeiit H BTOpO# 159,0 62,0 92,0 100;0 93,0
Bpoksa | CexbMmoii 183,0 —46,0 | —11,0 69,0 48,0

B mnepBoe Bpemsi nocne BHeceHHS GUKap6OHAT aMMOHHS, TakK
)Xe KakK M MOYeBHHA, KOTODas B MOYBe GBICTPO MpeBpallaercs B
Oukap6oHaT aMMOHHS, NPOH3BOAHT IOAILEJAUHBAIOIEe IeHCTBHe
Ha IIOYBY, HO C TeYeHHeM BpeMeHH HHTPHQUIHPYETCH, B PE3Yilb-
TaTe Yero KHUCJOTHOCTb IIOUBHl B KOHEYHOM cueTe OYIeT BO3PACTaTh,
NO3TOMY IMpPH JAOCTATOYHO IJHTEJbHOM IDHMEHEHWH HA KHUCJBIX
Mano6ydepHeIx noyBax 3G (PeKTHBHOCTb ero Ge3 BHECEHHS H3BECTH
OyneT CHHXKATbCS, XOTSI H HE B TaKO# Mepe, KaK NpPH HCHOJb30-
BaHUM aMMHAYHOIl CEJHTPHl, He TOBOPS YK€ O CHIBHOKHCJIOM YH06-
penun — cynbpdate amMmmonusa. [lostomy Ha cempMoli roj BHeCeHHS
ynoGpenuii B omnelTax Ha JIoOepenukom ONBITHOM HoJe 3¢ deKTHB-
HOCTb OMKap6oHATa aMMOHHSA KaK GHOJOTHYECKH KHCJIOro ymobpe-
Husl Oblla B 3—4 pasa HUXKe B CPaBHEHHH C (DU3MOJIOI'MUYECKH Iie-
JIOUHBIM yRO6peHHeM — HaTPHeBOH CeJUTPOH.

B cBssu ¢ pa6Goramu npod. M. Il. YcioknHa no ycoBepiueHCT-
BOBAHHWIO MeToLa IHoJyueHHs Oukapbonatra ammoHusi B 1956 r.
B reorpaduyeckoil ceTu W Ha omeblTHEIX noasx HUYH® 6Gwutu npo-
BeJleHB HOBBbl€ OMNBITHI IO HCIOBITAHHIO INOACYILIEHHOTO MENTKOKPH-
cTajTHyeckoro 6ukap6oHaTa aMMOHHs C coiaepxKauueMm 17,7%' aso-
ta. JlaHHble, NOJy4YeHHble B ONBITax [0 reorpaduyeckoil ceTH, MpH-
BelleHBl B Tabmuie 5.

Pesyapratel onbiToB 1956 r. mokasmiBaloT, 4TO JeHCTBHe GH-
kap6onara aMMOHHs HeycToHuHBo. HekoTopasi HEYCTOIUMBOCTH B
ero JIeHCTBHH yXKe OTMevanachb HaMH IDH OIeHKe pe3yJbTaTOB
crapbix omblTOB reorpaduueckoil cetu HUYU®. Bosmoxuo (u, mo-
BHIMMOMY, 3TO HauGoJiee BEpOSITHO), UYTO NPOSIBJSIBILEECS B OT-
JIeJbHBIX ONBITAaX XyAllee [elicTBHe OWKapOoHaTa aMMOHHS 00-
YCJIOBJIEHO 3amasjblBaHHEM C ero 3anenkoi. TeopeTHUeCKH MOXKHO
CYHTaTh, UTO Ja)Ke HECTOHKUH OHKapOoHaT aMMOHHS, eCIH ero
cpa3y mocJie BHECEeHHs 3ajenaTh B IOYBY, Mo 3((eKTUBHOCTH He
JOJIXKEeH YCTymath aMMHayHON cejutpe. B 3TOoM cayyae oH ecou
n 6ymeT pacmnajgatbesi, To OOpa3ymoIIuicA B IIpolecce pacnaza am-
MHaK ancopOGupyeTcsi MOYBOM H NOTepb ero He mpousoiizer. Ho B
NpaKTHKe NpUMeHeHUs yLOOpeHUH HepeoKH CJydyaH, KOria BHeCeH-
Hble yAOOpeHHsT B TeueHHe HEKOTOPOrO BpeMeHH OCTalTCsl Ha I10-
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Ta6anua 5

CpasuutenbHass addeKTHBHOCTh OukapGoOHaTa aMMOHHS M aMMHaYHOM

CENHTPHI
Ypoxait, ujra
£ >
3 ~ | §8 | f=
MecTo nmpoBeneuus ONLITOB ITouBa KyasTypa s 2 2g g
3 ig‘ o < S5
o =1 +5 + o
85 | B | =& | x5
=¢°] S A0S 2]
Ax-KaBakckag onbitHasg | CeposeMm | XuaonmyaTHHK 150 | 26,3| 37,9 38,1
craunug  CowsHUXU (x0moK-chIpen)
(TamxedTCKass 06/1aCTh)
LlenTpanbHasd  CTaHUHA » To xe 100 | — 42,3 42,1
yro6penuii Cowas-
HUXW (Tamxkentckas
06yacThb)
Kouaxosn MM, BynenHoro » Caxapnas 50 [206 |233 222
n ,Uckpa“ Uepxac- CBEKJa
ckoil obaacTH
To xe 50 1188 [214 234
Konxoz mum. Kpynckoit » »» 50 {225 |264 270
Yepkacckoli obaactu
Bcecotosubiii Hayuno-nc- | Iloxso- | Jlen (comomka)| 45 | 55,1| 57,2| 61,0
crenoBaTeNbCKHH  HMH- | Jucras
crutytr JabHa (Kaawm- | cyram-
HHMHCKast 06J1aCTb) HHCTas
To xe To we | JleH (cemeHa) 45 8,01 8,7 9,4
LlenTpanbHas  ONbITHas »  m flpoBas nuue- 451 19,2 25,6| 27,9
craunus BUYA (Mo- HULA (3€epHO)
CKOBCKasi 06JacTh) ’
To xe o To xe 45| 19,21 22,3 24,3
P s m » 451 19,21 22,6] 25,6
ConukaMcKas  OMBITHASA | , Kaprodenn 60 | 192 [240 | 294
cranuus  (Ilepmckas
o61acTh)

BepXHOCTH TOYBbL. IIpu 3TOM paspeiB MeXOy BpeMeHeM BHeCeHHs
U 3amenxofl ymoOpeHu#l MoxKer KojebaTbcs OT 2—3 YacoB 10 He-
CKOJBbKHX MHEeH.

BHeceHHBIH Ha TMOBEPXHOCTb MOYBBl OUKapGOHAT aMMOHHS pas-
Jaraetcsi BO MHOTO pas ObICTpee, ueM INPH XPAHEHHUH B MelllKax Ha
CKJaze, TaK KaK HHTEHCHUBHOCTb pacrnaza HaXOAUTCA B IPSMOIl
3aBUCHMOCTH OT TOJIIHHB ciosi yao6pesus. Kpome toro, rumpo-
TEPMHUECKUE YCJIOBUSI Ha MOBEPXHOCTH IMOYBHl TaKXKe CIIOCOOGCTBYICT
pacmany GukapGoHaTa aMMOHHMs. YUHTHIBasg 3TH cooGpaKeHHs, Ha
onbiTHEIX noigx HUYV® Oulnm 3ad0XKeHB ONBITH, B KOTOPBIX
HMeNNCh BApHAHTHl KaK C 3ajelkoi O6ukapboHaTa aMMOHHS B IOY-
BY Cpasy e IOCJe BHECEHHS, TaK U C OCTaBJeHHEM Ha TOBepX-
HOCTH TIOUBBI B TeUEHHE OIPEJEJIEHHOTO NMPOMEKYTKAa BPEMEHH.

JlaHHble MOJNEBEIX ONBITOB ¢ MEJKOKPHUCTANIHYeCKuM GukapGo-
HAaTOM aMMOHHsSI NPHUBeNeHE B Tabauie 6.
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Ta6auna 6

Ypoxait, ujra-
BapuaHT onblTa
Kaprodes oBca
‘Ppon PK 94 11,9
PK -+ aMmuaynast cenutpa ¢ HeMeLJeHHOH 3a- 263 15,9
IenKoh
PK -+ 6uxap6oHaT aMMOHHS:
C HeMeNJIEHHOH 3alnenKof 232 19,6
6e3 3aleJKM B TEYEHHE CYTOK — 8,7
6e3 3alelKd B TedeHHE TPEX CYTOK 225 9,4

TIpumeuanue. Oneithl ¢ KaprodeneM mnpoBORMAHCH Ha JloGe-
PeuKOM ONBITHOM IOJie, a ¢ OBCOM — Ha PaMeHCKOM ONEITHOM ImoJe.

Ilo anajorumyHofi cxeme OBIH IIPOBeIEeHbl H BereTalHOHHBIE
OTBITH, B KOTODHIX IOJydeHBl BeCbMa UYeTKHE DPe3YJbTaThl, YKa3bl-
BaloIlMe Ha HCKJIIOYHTENbHO OO/bIIOe 3HAayeHHe CBOEBpEMEHHOH
3ajnelKu B nouBy GuxapOoHara aMMoHHs: npu BHecennu PK ypo-
Jai oBca coctaBua 15,9 r Ha cocyn, PK u amMmmMuauyHOl ceqHTpHI,
3geaHHOf B mouBy uepe3 b mHeit— 55,9, mpu BHecenun PK u
MeJNKOKPHCTALIHYecKoro OHKapOOHaTa aMMOHHS, 3aJeaHHOIO B
NOYBY, Cpa3y Xe nocje BHeceHHd — 57, uepe3 meHb — 36,8 u cmycrs
3 nus—30,6. Kak BuouM, OpH HeMeJJEHHOH 3aJe/Ke B IOYBY
OuKap6oHAT aMMOHHS AaBaj He MeHbIIUH 3¢ ¢ekT, yeM aMMHayHas
cenutpa. Ho ecnm oH ocraBajcsd Ha NOBEPXHOCTH NOYBBI XOTH OB
cyTKH, 3¢ HeKTHBHOCTEL ero majgajia npumepHo Ha 40%.

Takum o6pa3oM, B ONBITaX OOGBIYHBIA MENTKOKPHCTALIHUECKHUN
Oukap6oHAT aMMOHHS I[PH BHECEHHH BDPYUHYIO, KOrpa ynoGpeHHe
paBHOMEPHO paclpeniensyioch IO IVIOMAAH W Cpas3y Iocje BHece-
HHsI 3aJIeJIbIBAJIOCh B IIOUBY, He YCTymaja mo cBoell 3p¢peKTHBHOCTH
aMMH4uYHOH cenutpe W MoueBHHe. OJHAKO BCIeACTBHE pacmnanga
TpH XpaHEHWH M HEYCTOHUYMBOCTH JeHCTBHS IIPH 3anasjblBaHUU
C 3aJeJKOH B IMOYBY, a TakKxKe B CBSI3W C KpalfiHe HHU3KOH CHINY-
YeCTblO, [eJaiollell YyacTo HEBO3MOXKHBIM MeXaHH3HpPOBaHHOe BHe-
CeHHe B IOYBY, OGHKapOOHAT aMMOHHS He SBJASAETCA INEePCIeKTHB-
HBIM ynOOpeHHeM M TIPOM3BOACTBO €ro I/l 3THX LeJell Helle/aeco-
06pasHo.

OTMmeueHHBle HENOCTATKH MOIH Obl OBITb B 3HAYHTENLHOMH
Mepe yCTpaHeHbl TIIPH IIPOH3BOACTBe OHKapOoHaTa aMMOHHSA
B BHAe GoJsee KPYNHHBIX KpHCTa/iIoB. Tak Kak mpolecc pacnana
IPOHCXOLHT HA IOBEPXHOCTH €r0 YacTHI, TO, €CTeCTBEHHO, Pe3Koe
YMeHbIIeHHEe YIEeNbHOH IMOBEPXHOCTH 3TOI COJMH IPH BHIIYCKE ee
B KPYNHOKPHCTAIIHYECKOM BHJE [OJKHO CONPOBOXKIATbCSA 3HA-
YUTENbHBIM YMeHbLUIeHHeM HHTeHCHBHOCTH pacmnana. C mgpyroit cro-
POHBI, MOXKHO OBLIO OXHIAaTh, UTO KPYIHBle YaCTHIH OyAyT o6Ja-
JnaTb U 60Jee BBHICOKOH eCTECTBEHHOH CHIIYYeCThIO.
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B na6Goparopun mnpo¢p. M. II. ¥Yciokuna B TeueHne 1956—
1957 rr. 6bl1 paspaboTaH MeTON MOJyYeHHS KPYNHOKPHCTAJJIHUe-
ckoro OukapGoHATa aMMOHHS M HM3TOTOBJIEHBl OIBITHBlE apTHH
3Toro ymobpeHuss ¢ pasmepom uacrul, 2—3 mM. IlposeneHHble B
3TOH JsabopaTOPHHM ONBITH C XpaHeHHeM KDPYNHOKPHUCTAIJIHYeCKOH
conu OukapboHATa aMMOHHMS NOKa3ajH, YTO I[OTEPH ero IpU Xpa-
Henuu B TeueHne 220 nHeli cokpamatlorcs Gosee dem B 1,0 pasa
B CPaBHEHHHU C MeJKOKDUCTAJNJIHUECKOH COJMBIO.

JlaGopaTtopHble HCOBITAHHS PAacceBaeMOCTH KDYIHOKDHCTAJJIHU-
yecKoro Gukap6onaTa aMMOHMs Ha anmnapate IlectoBa manu ynos-
JIETBODUTEJIbHBIE Pe3yJabTaThl, NO3TOMY MOTPeOOBAJOCh ONPENETHUTD
3¢ ¢ekTHBHOCTL 3TOTO nponaykra. K coxaseHHIO, KOJTHUECTBO MpPH-
CNaHHOro yno6GpeHHsl OBIO HENOCTATOYHO IJISl IPOBENEHHS OIEITOB
B [OCTaTOYHO IINPOKOM Macuitabe, B CBA3M C 3THM NPHULIOCH
OTPaHHUUTLCA 3aKJIaJKOW ONHOro NoJjieBoro onslta Ha [osronpyn-
HOH arpoOXMMHUYECKO!l ONBLITHOH CTAHUUH H BereTal\MOHHBIMH OIIbI-
TamMH. B BereTallMOHHLIX ONBITaX, KPOMe yueTa YypoxKasi, IPOU3BO-
IUJICS aHaJM3 pacTeHMH Ha ColepKaHHMe a30Ta, YTO HAaJ0 BO3MOXK-
HOCTb OHNpEeNeJNHTb CTelleHb HCHOJb30BAHHS a30Ta BHECEHHBIX
ynoOpeHH#l Ha MOCTPOEHNE ypoxkKasi.

[Ipn ocraBieHHH Ha NOBEPXHOCTH IIOYBBl B TeueHHe D YacoB
nmoTepb aszoTa u3 o0omx npenaparoB OukapO6oHaTa aMMOHHS He

Ta6auua 7

¢ deKTHBHOCTL KPYNHOKPHCTANIHUYECKOTO U MEJKOKPUCTANIUYECKOTO
6ukapGonara aMMOHHS

o o HPOL[EHT HCIIONBb30BaHUSA
Ypoxait cyxoit Macchl a30Ta yL06peHIL
0BCa, r/COCYR Ha ypOKaii
: , & L )
S £ g Y g6 |EQE
=9 503 =] O =0 SR
YcaoBus mMPpoBegeHUs ONbITA SCy| oSuw g ESs| S5 |80 A
ISRV R SRV o =
ISR ER=r o SIS Oz |8z
§55| 288| £ | E58| E58|Eizg
S| %S g S=3| Ex3 (AKX
ZES| g8 = ZES| 255 |2288
> = ) =] =g
ags| s88| £ |z8s|sSs8s|is”
TEE| s5= = THEE| srz |[s2ad
Buecennble asoTHble ymo6penus He- | 51,2 | 51,4 | 52,8 95 93 100
MeJJIeHHO 3aleJbIBaJICh B NOYBY
3anenxka asoTHHX ylobpenuil mpoms- | 49,2 | 52,2 | 52,8 | 98 91 100
BOJAHJIACh yepe3 H uac.
3azeaxa asoTHbIX yhoGpenuii mpous- | 48,5 | 43,1 | 52,8 | 77 62 100
BOANJACh Yepe3 CYTKH
3anenka asoTHbIX yHXoGpenuii mpous- | 37,8 | 39,2 [ 52,6 | 49 50 100
BOJHJACh Yepe3 3 CYTOK
AszoTHble ynmo6peHns BHocuauch Bo | 41,0 [ 31,8 | 52,6 | 53 37 100
BJAXHYI0 TOYBYy H 3aJelblBaluch
uyeped CyTKH -
Asornble yno6peHus BHocuuauch mo- | 32,2 | 29,0 | 46,2 | 47 44 100
BEPXHOCTHO IO BCXOJaM pacTeHH#

IIlpumeuanue. Ypoxait B koutpose (RK) Gbur pasen 153 r.



HaOMI01aI0Ch. DTH NMOTepH OBLIM 3aMETHBI IPH OCTAaBJEHHH Ipelna-
patoB 0e3 3alesNKH Ha CYTKH, IPHYEM OHHM OBIIH 3HAUWTENBHO pe3-
e BbIpaXKeHBl /s MeJKOKDHCTalJHuecKoro mnpemnapata. Pasmep
HoTepb [Js He3aJelaHHOTO B IOYBYy Oukap6oHara aMMOHHS B
CU/JIBHOH CTeNeHH 3aBHCHT OT BJIAXKHOCTH NOYBBL. IIpu BiIaXHOM
NOoYBe IOTEpH Pe3KO BO3pacTaloT. DTH ONBITH II0Ka3anu, u4To 06a
HCILITHIBABIIMXCS INpenapara OGuHKapGoOHATa aMMOHHS HENPHIOIHBL
I/ MOBEPXHOCTHOTO BHeCeHHs MO BcxofaMm (T1aba. 7 u 8).

Ta6auma 8
3 HeKTHBHOCTb KPYMHOKPUCTANIHIECKOT0 H MEJKOKPHCTALIHIECKOro

OMkapOoOHaTa aMMOHHA B NOJeBbLIX onbiTax Ha JlOJrONpYAHOH arpoXMMHYECKOi
ONBITHOH CTaHUMH

Ypoxaii, ujra

Bapuaut omniTa

OBCa kapTodeas
Pon PK 17,5 287
PK + amMvuaynas cenuTpa MoJ BCHAIUIKY 24,7 344
PK 4 kpynHokpHucTanindeckHii 6uKap6OHAT aMMOHHS 25,3 342
NoJ BCHALIKY
PK + xpynHokpucraninyecknii 6ukap6oHaT aMMOHHUA, 24,5 342

BHEeCeHHbIH 3a 3 IHS A0 BCIALIKU
PK -+ menkoxpucralindeckuii 6MKap6OHAT aMMOHHS, — 304
BHECEHHbIH 32 3 AHA O BCIAIIKH

Kak BuauM, ocTapjeHHe KPYIHOKPHCTaJIHYECKOro OHKapOo-
HaTa aMMOHHSI Ha IIOBEPXHOCTH IIOUBBl B TedeHHe TpeX AHeH He
ckasanoch Ha ero 3QPekTIuBHOCTH, OMHAKO B TeX e YCJAOBUAX IO-
JIOKHUTeJNbHOE NEeHCTBHEe MeNKOKPHCTAMIHYeCKOro OGmkapboHara am-
MOHHUSI 3HAUUTENbHO CHHKAJOCh.

Takum o6pasom, ecau npobjeMa XpaHeHHs KPYNHOKPUCTAMIH-
yeckoro O6MKapO6oHaTa aMMOHHSI B KOJX03aX H COBX03ax Oyner
pelieHa MOCTATOUHO YAOBJAETBODUTETIBHO, T. €. UYTOOBI TOTEPH €ro
IPH XpaHeHHH ObITH COBEpIIEHHO HCKJIOUEHBl WJH CBeleHbi K Ipe-
neqbHOMY MHHHMYMY (He Gosee 1—29%7), m ecam 3aBOACKOI Ipo-
LYKT * OyneT NeHCTBHTENbHO O0GJanaTh YAOBJIETBOPHTENbHBIMH (H-
3UYeCKHMH KayeCTBAMH, TO MOXET CTOATb BOIPOC O NPaK1HYeCKOM
HCNOJb30BAHHH KPYMHOKPUCTANINYECKOTs OHKAPOOHAT2 aMMOHHUS
751 yIOGpeHHsl ¢ TeM, ONHAKO, OrDaHHUeHHEM, UTO OH COBEPIIEHHO
HeNDHUIOfIeH [JI51 HCIIOJNb30BAHHA B IOAKOPMKY IO BCXOJAM O3HMBIX.
Ho ¥ mpu 3THX YC/IOBHSX NPOU3BOACTBO KDYNHOKPHCTANIHUECKOTO
OukapGoHaTa aMMOHHS [/ YHAOOpeHHs Liesecoo0pasHo TOJbKO B
TOM CJy4ae, eci OHO OYHeT CONpPS:KeHO C KaKUMH-TO CYIIeCTBeH-
HBIMH 3KOHOMHYECKUMH HJIH TeXHHYeCKHMH MpPeHMMYyLIeCTBAMH B

* Takag oropopka Heo6XoauMa, MOTOMY YTO JO CHX TOD HCIHITHIBaICH
KPYHOKPHCTAINYECKH OGHKapOOHAT aMMOHMS, CNENMaJbHO H3rOTOBJEHHHI Ha
onuiTHO!N ycraHoBKe nmpod. M. IT. Ycioxuna.
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CpaBHEHHH C IPOU3ROJCTBOM AaMMHAUHON CEJHUTPHl HIH MOUEBH-
Hbi -— yAOOPeHHUH, COBepLIeHHO CTaOHAbHBIX, NPHUTOAHBIX IJA JIO-
OBIX CIOCOOOB BHECEHHs M XapaKrepusymomuxcsi B 2—2,5 pasa 6o-
Jiee BBICOKHM COJep:kaHueM a3oTa, deM OHKapGOHAT aMMOHHS.

O IIPUMEHEHUI MOYEBHNHBLI B CEJIbCKOM XO3AMNCTBE *

Iesecoo6pa3HoCTh IHPOKOTO pasBHUTHA INPOH3BOACTBA MOUe-
BUHBl B xHMHYecKo#l npombiuvieHHocTH CCCP Bu3biBaeTcs 60J1b-
IIAM 3HaueHHEM ee B CeJbCKOM XO3fHCTBe KaK BLICOKOKOHUEHTDH-
poBaHHOro 0Ge36annacTHOro ynoGpeHHS H BO3MOXKHOCTBIO HCIOJIb-
30BaHHA ee B XKHBOTHOBOJCTBE B KayeCTBe 3aMeHHTels a30Ta
fesqka B KOpPMax KDYIHOrO pPOraToro Ckora H oBell. Ho rsaBHBIM
HanpaBleHHeM B HCIOJIb30BAHHM MOYEBHHH B CeJbCKOM XO3fH-
crBe Oymer NpHUMeHeHHe ee Ha ynoOpeHHe, IO3TOMY MOTPeGHOCTb
CeJIbCKOr0 XO03fHCTBA B MOYeBHHE KaK B YIOOPEHHH B OCHOBHOM H
OyneT ompefeJsiTh BO3MOXKHblE pa3MepPhl ee NPOH3BOJICTBA.

MoueBuHa, comepxanne a3oTa B KOTOpoil cocrasiser 46%, siB-
Jsercsi 6oJiee KOHIEHTPHPOBaHHBIM yAoOpeHHeM H o6janaeT 3Ha-
YHTeJbHO JYYLIMMH (H3NKO-MeXaHHYeCKHMH KadecTBaMH, UeM aM-
MuayHas cenuTpa. I'paHyinpoBaHHasg MOYEBHHA INPaKTHUECKH He
cleXHBaeTCs IIPH TpaHCIOPTe M XpaHeHWH, o6mamaer xopouel
pacceBaeMOCTbIO M BIIOJIHe NPHTroJHA JJIs MEXaHH3HPOBAHHOIO
BHeceHHd. BeuaencTBue Gosiee BBICOKOH KOHIEHTPAUHH H JIYYLIHX
(DH3HKO-MeXaHHYECKHX CBOHCTB pacxXojbl HAa TPAHCIOPT, XpaHEeHHE
Y BHeceHHe B IIOUYBY MOUEBHHEI 3HAUUTEJNBHO COKPANIAIOTCA B CPaB-
HeHHH ¢ aMMHAYHOH CeJHTPOH.

B nouse MoueBHHa OueHb OBICTPO NpeBpamiaeTcs B KapOoHAT
aMMOHHSl. DTO TpeBpallleHHe NPOHCXOAUT B pe3y/bTaTe BO3MAEHCT-
BUs ypoOaKTepHH H HEKOTOPBIX JPYTHX NOYBEHHBHIX MHKPOOPTaHH3-
MOB, BHIAeNAIOMHX (epMeHT ypeasdy: Ilox BausiHmeM 3TOoro dep-
MeHTa IMPOMCXOAUT THAPOJH3 MOUEBHHBI C oOpasoBaHHeM KapGo-
HaTa aMMOHHS: :

CO (NH2) 2 + H20-> (NH4) 2C03.

CxopocTh TruiposH3a MOYEBHHB M COOTBETCTBEHHO MpeBpalle-
HHS ee B KapOOHAT aMMOHHSI H3Y4YaJHChb B ONBITax JaGopaTOpHH
asota Hayunoro mHCTHTYTa 1O yIOOpeHHAM H HHCEKTOQYHIHIHIAM.

B sTux onblTax MOueBMHa BHOCHJIAach B MOYBY M3 pacueTa
33 mr N na 1 xr noussl (100 xr N Ha 1 ra), T. e. npuMepHO B Ta-
KHX 103aX, KaK 3TO NPHHATO B NPakTHYeCKHX yciaoBusx (tabua. 1).

Takum 00pasom, B NOA30JHCTOH CYIVIHHHCTOH MOYBE H B uep-
HO3eMe 334 OJHM CYTKH MOUYeBHHA IOJHOCTBIO pasJioXKHjach— ee
asoT mepeweJ B aMMOHHAHYIO ¢dopMy. Ilaxe B mecuaHodl NouBe,

* Cratea Hamucaa B coasropctse ¢ B. I. Bmom, U. T. KomgpaTbesmm,
I/I.6JI. Mokposoit, I'. T. )Kugkux u omyGmnkoBaHa B XypHaie «Arpoxumus» Ne8,
1964.
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Ta6anuwa 1

CkopocTb aMMOHUGUKAIMH MOYEBHHbI B MOYBE

Haiineno B mouse uepes
24 vaca, mr N
BHeceHo
ITouBsl MOUYeBHHBI,
mr N a30T a30T
MOYEBHHBI | aMMOHHUHBII
[Moxsonucras cyrauHucras 33 0 34,25
Moumnbiii yepHO3eM 33 0 31,80
IToxsonucraa mecuaHag 33 10,9 19,55

XapakTepusylolelicss cpaBHUTeNbHO OelHOl Mukxpodaopoi, 3a
9TOT mepHoi npuMepHo 609% BHECEHHOTO KOJHYECTBA MOUYEBHHBI
nepeunuio B Kap6oHaT amMonus. CrenoBaTelNbHO, C YHCTO arpoxu-
MHMECKOH TOYKH 3PEeHHSI MOYEBHHY MOXKHO paccMarpuBaTb Kak
cBoero poja crabuibHylo ¢GopMy KapboHaTa aMMOHUS.

B pesyabrate o6pasoBaHusi KapbOoHaTa aMMOHHSI B IepBoe
BpeMsl IIOCJ€ BHECEHHsS MOUEBHHBl peaKIUs IOUBBl CMeEIlaeTcs B
[IeJIOYHYI0O CTOPOHY, U 3TO B H3BECTHHIX CJIyuyasiXx MOXKET OKasbl-
BaThb IOJOXKHTEIbHOE BJUSIHHE Ha Jerkux ManobyepHBIX mecua-
HbIXx mouBax. OOpasoBaBlIMiiCST N3 MOYEBHHBI aMMOHMHHBIH a30T
MOCTENIEHHO HUTPH(HUIHUpPYeTC.

Yxe B mepBble 3—4 HeleJaH TNOCJHe BHECEHHS MOUEBUHBI B IOY-
By GoJjblias 4acTb ee HUTpudunupyercs (trabma. 2).

Ta6auma 2
Crenenn HHTpP!CpHKaLlHPl a3ora MOYEBHHbI Ha PAa3JHYHBIX TUNax INoYB

Haitneno
BHeceHO MOYeBHHBI B ITOYBE HHUT-
ITouBa B mouBy, Mmr N paTtHoro asota
ua 1 kr yepe3 20 pgHeit,
Mr
ITomsonncras CyramHHCTas 150 127
» » 0 (KOHTpPOJIb) 44
MomHellt yepHO3EM 150 143
» » 0 (KOHTPOJD) 40
KapGoHnaTHuiii ceposem 150 104
» » 0 (KOHTPOJIb) 45

ITo mepe HuTpupHUKAIUM MOUEBHHBl peakius MOYBBHI IIOAKHC-
JsIeTCsl, 1 B KOHEYHOM HTOre MOYeBHMHA, KaK W aMMuayHas ce-
JIUTpA, SIBJsIeTCS OMOJIOTHYECKH KHCJIBIM YAOOpEHHEM.

Wsyuenne MoueBHHBI KaK a30THOro YyAoOpeHHs BIepBhHE B
CCCP 6bl1o Hauato B 1928—1930 rr. B moJeBbIX ONBITAX reorpa-
¢uueckoit cetn HayuHoro uucTHTyTa HO YHZOOPEHHAM H HHCEKTO-
¢yurununam. elicTBHe MOYEBHHB U CpaBHUBaeMBIX C Hed Apy-
rux (opM asoTHBIX yIOOpPEHHH B 3THX OIBITaX H3yda/JoCh Ha ABYX
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xaauiHo-GpochopHEIX QoHAX — KHCJAOM, BK/IIOYallleM cynepdoc-
dar # 40%-Hyl0 KaMUHHYI0O COJb, M WIEJOYHOM — TOMACHUUIAK H
409%-Hasg kaJupHas coJdb. Jlo3a a30Ta BO BCeX OMNBITAX M MOJ, BCe
KyJbTypHl Obl1a ycranosiaeHa 45 xkr N Ha 1 ra.

OTH OMBITH NOKAa3aJu, 4TO [eHCcTBHE MOYEBUHBI Ha ypoxKai
pPA3/IUYHBIX CETbCKOXO3SHCTBEHHBIX KYJbTYp Ha BCeX MOYBaX,. KO-
TOopHe OBbLIN TNpeACTaBJeHBl B 3THX ONbITAX, IPHMEPHO Takoe XKe,
Kak ¥ JeficTBHe aMMHa4HOH ceautpwsl (taba. 3). Ecam npubasky
0T a30Ta aMMHA4YHON CENMUTPHI NpUHATH 3a 100, TO B cpemHeM H3
161 ommiTa mpubaBKa OT MOYEBHHH cocTasJassra 93,1.

Ta6auna 3

AddexTHBHOCTL MOYCBMHBI H AMMHAYHOH CEJHTPbl B ONbITAX reorpaduueckoit ceTH
(1928—1930 rr.)

4 ITpu6asky ypoxas | S &S x ,
A oT a30Ta, u/ra Sg=¢g
= ~_B8uE X
o _— I
m e |+xmo 8
. o 8 oSS wm
TlouBEl H CeIBCKOXO3SHCTBEHHbIE KYJIBTYPBI g e = ge § oo °
« )
§ | = Eq g §ES23 .58
o g S e @ ER BExgz
s | &= ZE ¥ |EEE53sET
f=pl > =3 = EE88%, =r
Tlon3onucTole MOUYBHI:
KapTodensb 24 |136 56 50 —11
JIEH-COJIOMKA 36 | 19,9 5,1 4,5 —11
JeH-ceMeHa 36 5,0 1,3 1,3 0
oBec ) 8 18,1 8,8 9,2 +5
Cepnle noyBbl JecocTens — caxap- [ 10 173 44 49 +11
Hasl CBeKJa
UYepHoseMHele mouBbl — caxapHast | 47 [212 51 44 —13
CBeK/a
Bcero .. .| 16l —6,9

HoBrle ONBITHI MO H3yMEHHIO MOYEBHHBI B reorpacduyeckoil CeTH
B ycaoBusx pasiuuHeix nouB CCCP mopm pasHble CelbCKOXO3SIHCT-
BeHHBIE KyJbTYpHl OblAIN NpoBefeHel B 1958—1963 rr.

PesysbTaTel ONBITOB TNpUBedeHb B Tabmaune 4.

Kax crnemyer u3 3THX MaHHBIX, eJHHHIA a30Ta B MOUYEBHHE B
cpenHeM fmaeT TakoH e 3G (deKkT, KaK U eIHHHIA a30Ta B aM-
MHauHOH ceauTpe. B psame ONBITOB AeHCTBHE MOUYEBHHBI OBLIO
BHIIIE, YeM AaMMHAuHOH CeJHTPEl, OLHAKO BBHAY CpPABHUTETIHHO
MaJIOTO 4YHCJIa ONBITOB BOCIPOH3BOAMMOCTb HX DPe3yJabTAaTOB HeLO-
CTaTOYHO sICHA. :

OpHako NpHHNMOHATBLHAS BO3MOXKHOCTb 0oOjiee BHICOKOH 3(¢-
(EeKTHBHOCTH MOWYEBHHBI MJIsSi HEKOTOPBIX YCIOBHE HE HCKJIOUEHA.
[Ipn BHeceHHMH MOUEBHHH B NOYBY OCMOTHYECKOE [aBJeHHe I0Y-
BEHHOI'O pacTBOpPa B IepBOe BpeMs. INpPaKTHYeCKH He MOBBIIIAETCS
BCJIENCTBHE OBLICTPOrO HpeBpalleHHss MOYEBHHBI B ancopOUPYyEMYIO
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Ta6baumna 4
At deKTHBHOCTL MOYEBHHBLI M aMMHMAyHOH CENMTPH B ONbITAX reorpacduueckoi ceTn
(1958—1963 rr.)

IIpubaBku ypoxas ~o b3 é &R

ot asora, u/ra = 258.-

CeabcKkOX035HCTBEeHHbIE Yucao Ypoxad 2 %g 2 % §~

KYJbTYpLl OnLITOB g% Pony RN

» Wra | ayvpaunas X853

ceantpa MouesuHa | 2 f»\# =R

ST

A TlogsonucTHEe NOYBH
Kaprtodean 17 162 33 42 +23
3epHoBbIE 4 22,1 3,27 2,6 —18
Jlen-cosoMKa 4 48,0 7,5 7,0 —7
JleH-cemera 4 5,2 0,6 0,7 416
Puc 4 40 9,0 % 9,9 +10
Jlyra (cyxoe ceHo) 4 43 14,3 12,9 —11
CaxapHasi cBekJa 1 200 80 92 +13
B. Cepble mouBH NecOCTend U uepHO3EM

OsuMas nueHuna 5 25,0 4,7 4,7 +0
Kykypysa (3epHo) 3 24,5 4,8 6,9 —+43
CaxapHasl cBekJa 12 315 25 28 +11
Konomns 7 29,1 19,9 17,4 —12

B. KamTanoBHE NOYBE, CeEpPO3eMH U NOYBH CYyGTPONUKOB
Osumas niueHuna 2 13,3 6,5 8,4~ -F29
Kykypysa 1 23,7 1,8 3,9 +117
X I0OmYaTHUK (XJIOMOK-CHPbE) 1 33,4 3,3 5,7 +78
To xe 2 35,5 8,3 9,6 4-16
- 2 19,2 9,6 11,9 +23
2w 6 — 33,3%*| 36,5%*| +10
CaxapHasl CBekJa 7 542 70 72 +3
Yaii 14 — 52 ** 51,5 #* -1
Yait 14 — 65,1 ¥*| 65,4 ** +0
Puc 2 23,5 12,4 11,0 * —12

116 +7,9
* BMeCTo aMMHAYHOH CeNTUTPH B ONEITAaX C PUCOM HMCHONb30BAJCA CyJabdar
aMMOHHSL.

** A6comotHuil ypoxait no NPK.

NOYBO# aMMHAYHYIO (hopMy. DTO MOKET 00YCIOBJANBATH HU3BECTHOE
NPEeUMYILeCTBO MOMEBHHBE Hepell aMMHAuUHOH CEeJUTPOH IJIs TAKHX
pacTenufl, KaK KyKypy3a, XJOMYaTHUK, HEKOTOPHle OBOIIHbIE KY./b-
TypHl, KOTOpHle Ha MepBBIX CTAAHAX CBOEr0 pPAasBUTHUSA
TeJbHBl K NOBHILIEHHUIO OCMOTHYECKOI'O HAaBJEHHS IOYBEHHOTO pacT-

BOpa, Co3raBaeMOro BHECEHHEM aMMHAYHOH CEeJIUTPHI.

YYyBCTBHU-

Kak mnoxashBalOT NpuBefeHHBle B Tabnune 4 HDaHHBlE, Modye-
BHHAa MOXKeT OHITh BecbMa 3((EKTUBHO WHCMOJb30BaHA TaKKe HU
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NOf pHC, PIe aMMHAUYHYIO CEJIHTPY ONacaloTcs NPHMEeHATb H3-3a
pHCKa BBIMBIBAHHS NOABUKHOI'O HUTPATHOrO a3oTa B YCJHOBHUAX 3a-
TOINJIEHUSI.

Hayuenne 2 (eKTHBHOCTH MOUEBHHBI NPOBOAHJIOCH TaKXke H B
MHOTOJIETHHX TOJIeBBIX omnbiTax Ha HoaronpyanoM u Jlio6eperkoM
onpiTHBIX nosnax HUYUW®. Ha nepHOBO-MOA30JHCTONH CYIVIHHHCTOH
nouse [onronpyaHOro ONBITHOrO TOJIS MOYEBUHA, TaK Xe Kak H B
omplTax reorpauueckoil CeTH, OKasblBaJda Ha ypoxKaH OTAEJNbHBIX
CesIbCKOXO3HCTBEHHBIX KYJbTYD NPHUMEDHO Takoe IXKe IeHCTBHe,
KaKk ¥ aMMHad4Has cenuTpa. Tak, npubaBKku B ypoxkae 3epHa 0Bca
oT 45 Xr as3oTa B BHJEe MOUYEBHHBI WJH aMMHAYHOH CEJUTPHl B
cpenHeM 3a 5 Jjer (1942—1946) ObliH COOTBETCTBEHHO paBHEI
12,3 u 12,1 n/ra. Ilpubasku B ypoxkae xapTodens OT TOil ke T03Hl
a30Ta 3a YKa3aHHBIH NEePHOA COOTBETCTBEHHO cocTaBuau 67 (Mmo-
yeBIIHA) ¥ 51 1/ra (aMMHauHas ceJquTpa).

B MHOroJieTHHX ONBITAaX Ha JIerKOH OMOA30JeHHOI cymecd Jlio-
OepelKoro ONBITHOrO NOJS JAeHCTBHE MOYEBHHBI M HAPYTHX (POpM
a30THBIX ymoOpenuil B nepuox 1942—1961 rr. usyuasoch Ha ¢oHe
6e3 HM3BeCTH ¥ Ha (OHe H3BECTH, BHECEHHOI M3 pacueTa Ha Heli-
Tpaan3auuio OOMEeHHOH KHCJIOTHOCTH IOUYBH. B cBs3m ¢ TeM uTO
Ha 3TOH IOYBe BHIABHJIACh De3Kas NOTPeOHOCTb PacTEHHi B Mar-
HHH, JeficTBHe a30THBIX yAOOpeHHII Ha OOOMX YKa3aHHBIX ()OHAX
H3y4asoch KaK NPH CONYTCTBYIOLIEM BHECEHUH MACHHS B BHIE CYJb-
¢dara xanus-Mar#ug, Tak 4 6e3 BHeCeHHs MarHus. B omeltax Gbnlan
NpHHATEL TakHe H03bl a3oTa (kr/ra): mon kaprodesnb — 60, kop-
MOBYIO cBekay —90 u oBec —45 (Taba. 5).

Ta6auma 5

CpaBHuTenbHAst 3D (eKTHBHOCTL MOYEBHHBI M AMMHAYHON CEJUTPHI
B MHOTOJIETHHX TOJEBbIX OMBbITaX HA JErkoll ONOA30JeHHOM CymecyaHON nouse
JloGepeuxoro oneitHoro nonss HUYU® (1942—1961 rr.)

Bes ussectn ITo ¢ony ussectn

% = npu6aBKH OT 2 npubaBkH OT

z _g asora, Ljra % asora, njra

KyabTypst S = ° °

2= e g B = s

E3 | =5 | & | E e | 82 2

5\8‘ ¥ |8 ¢ ) £9 | 29 3

S| 8¢ | g55| & | &< |gsg| ¢

SES = S8 = ) IEE z
Kaprodens, cpennee 3a 12 aer 106 40 64 126 | 43 54
KapTodean, cpexnee 3a 7 ser | Mg | 147 83 107 158 | 76 | 88
CBex.aa, cpeaHee 3a 12 xer 126 10 59 133 | 21 49
Cpexaa, cpejnee 3a 7 jer Mg | 146 36 83 193 | 75 119
OBec, cpefnee 3a 12 mer 7,5 6,7 6,3 7,2 9,4 8,6
OBec, cpendee 3a 7 ger Mg | 9,6 | 11,5 | 11,5 10,2 9,0| 8,9

B ycioBufIX 3TOro ombiTa Ha JIETKOH CYIECUaHOH MOYBE MOue-
BHHA OKasblBajla Ha ypoxall oBca TakoH ke 3¢ dexT, KaK U aM-
muaunaa ceautpa. Ho nmia kapTogens U CBeKJB MOUYeBHHA Obliaa
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6osiee 3¢ (eKTHUBHBIM HCTOUHHKOM a30Ta, yeM aMMHauHasi CeJIHuTpa.
[IpeumMymiecTBO MOUEBHHBI OCOGEHHO 3aMeTHO OBLJIO Ha HEH3BECT-
KOBaHHBEIX QoHax. Kak yxke roBopujoch, MOUeBHHA B INEPBOE Bpe-
MsI MOCJie BHECEHHST BCJIENCTBHE NIpEBpallleHHs] ee B KapGoHAT 2am-
MOHHSI CMeIllaeT pPeakiuio NMOYBH B IIEJ0UHYIO CTOPOHY. DTO HMeEET
CYLeCTBEHHOE 3HAUeHHE Ha JIETKHUX IIeCUaHBIX WJIH CylNecuaHbIX
1I0YBAaX, XapaKTepHU3yoLIuxcsa KpalHe ciaaboil OydepHocThio. A Tak
KaK pacTeHHs OCOGEHHO UYYBCTBHTENbHH K H3MEHEHHIO peakIuH
NOYBEl MMEHHO Ha MepBHEIX CTafWsAX WX pasBUTHS, TO OTCIOLa CTa-
HOBHTCSl NOHSITHBIM M 6OJiee BEICOKOE NE€HCTBHE MOYEBHHBI Ha Kap-
TodesJb U CBEKJNYy Ha HeusaBecTKoBaHHOM ¢one. Ho u Ha maBect-
KoBaHHOM (poHe, KOTHa peakKUus YHOOpeHHS He HMeJa 3HAYeHHS
o1 ero 3¢ ¢eKTHUBHOCTH, MOUYEBHHA BCE JKE JaBajla HECKOJBKO
ayumnit 5¢g¢dekT, ueM aMMuayHasg CceJHTpa. Bo3MOXKHO, 3TO CBfl-
33HO C TeM, YTO MOUEBHHA SBJAETCA OCMOTHMYECKH HEAKTHBHBIM
yRoOpeHHEM, T. €. ee BHeCeHHe He yBeJIWUHBaeT OCMOTHYECKOE AaB-
JIeHHe TOYBEHHOr0 pacTBOpa, 4TO B YCJOBHUAX MajoOydepHHX Iec-
YaHBIX TOYB HMeeT GoJibliee 3HAYEHHe, YeM Ha CYIJIHHHCTHIX II0Y-
Bax, obJsafaromux - 6osee BBHICOKOH OydepHOCTHIO.

TakuM o06pasom, AJA OTHEJBHBIX KYJAbTYP, BO3LEJLIBAEMEIX HA
JIETKHX NeCYaHBIX M CYNecuaHBIX MOYBAaxX, MOUEBHHA SABJSETCS Jyd-
IIHM HCTOYHHKOM as30Ta, 4eM aMMuayHasg cenutpa. IJIs omeHKH
3TOro (pakra cjenayeT HMeTb B BHAY, UTO IecuaHble W JeTKHe Cy-
necuaHble MOYBHEI BEChbMa PacHPOCTPaHEeHbl B IEHTPAJbHBIX, 3amMaj-
HBIX U ceBepo-BocTOuHBIX pafionax CCCP u uro o6masi moceBHas
nJoIManb, 3aHsATas 3THMH IOYBAMH B YKa3aHHBIX pailoHax, [o-
cruraet 13 MJH. ra.

[Ipn wm3roToBJeHHH TPaHYJAUPOBAHHOH MOUEBHHEI B pe3yJ/bTare
MECTHOTO IeperpeBa paclyiaBJeHHOH MOUEBHHBI MOXKET IPOHUCXO-
IuTb o6pa3oBaHue OHypeTa:

NH,CONH, -+ NH,CO-NH, - NH,CONH . CO-NH, - NH,.

MOYeBHHa MoOYeBlIHaA GHYPET aMMHaK

Hanuuue 6uypera B MOueBHHE CBepX H3BECTHOrO Ipejesaa MoO-
MOKEeT OKa3blBaTh TOKCHMECKOE BJINSHHE Ha pacTeHHs, 0CO6EHHO Ha
MOJIOABIE POCTKH. B mocaenHue roAwsl OblIo HPOBEAEHO CpPaBHHU-
TeJbHO MHOrO paboT NO BEISICHEHHIO CTENEHH TOKCHYHOCTH Ouy-
pera B pa3iuyHHIX ycaoBuAX. OKaszanoch, 4TO BeJHYHHA KOHIEHT-
panuu Ouypera, NPH KOTOPOH NPOSIBJSIETCS €ro TOKCHYMECKHH 3¢-
(exT, KosaebseTcs B [AOCTAaTOYHO INHPOKHX Mpejienax B 3aBUCH-
MOCTH OT BuAa pacTeHufl. Tak, npy NPHUMEHEHHH MOYEBHUHBl MJs
BHEKODHEeBOH INOAKODMKH LHUTDPYCOBBIX M HEKOTODBIX [APYTHX CYyO-
TPONHMYECKHX W TPONHUECKHX KYJbTYp, COllepkKaHHe OUypera B MoO-
yeBHHe cBepx 1,59% Moxer okasatbcs BpemHuM (1, 2]. C mpyroi
CTODOHBI, NPH OOLIYHOM BHECEHHH B IIOYBY MOYEBHHHl C COJEp-
KaHueM Ouypera B 109% HHKaKOro OTpHLIATENbHOIO BJIUSIHHS MOCJHE]-
Hero He ObIIO OOHapy»KeHO B ONBITAX € XJOMNUYaTHUKOM, OBCOM H
tomataMu [3—>5]. Ha ocHOBaHMH [AHHBIX ONBITOB, NPOBENEHHHIX
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B AHIIMH, NPULIH K 3aK/JIIOYEHHIO, UTO HaJHWYHe B MOueBHHe OHY-
pera mo 2,5% He oOKasblBaeT BJHAHHS Ha ee 3PQPEKTHBHOCTb MPH
HCIOJb30BAHUH ee IOJ I0JeBble KYyAbTYpHI.

B BereTauuoHHBIX OIBITAX, IPOBENEHHBIX B Halled Jaboparo-
pHH, HCIBITBIBAINCH 00pas3ubl MOUYEBHHBl C COAep:KaHHeM OHypera
or 0,09 mo 9,10%. OmnbITHl TPOBOAWINCH HA H3BECTKOBAHHOH TNOJ-
30JTUCTOH CYTJHHHCTOH mnouBe [JlosronmpyAHoll arpoxMMHuYecKOH
ONMBITHOH CTaHIUM C KYKypy30H, caxapHOH CBeKJIOH, KapTodeseM
M sipoBOM mueHured. MoueBHHa BHOCHMJIACh B BBICOKHX [03ax: H3
pacuera 1,5 r N Ha cocyn ¢ 6 Kr mouBsl (4TO cooTBeTCTBYeT 450 KT
N ma 1 ra) B omeiTax ¢ KyKypy3oHl u caxapHoi csekJo#, 3,0 T N
B onblTax ¢ Kaprtodesem u 0,6 r B omeiTe ¢ mmeHuned. P,Os u
K.O BHOCWIHCH B TaKuxX Ke [03aX, Kak M a30T. MoueBuHa, ¢oc-
dopHBle W KaJjuiiHble yHnoOpeHus paBHOMEPHO paclpelensiuch B
nmoyBe IyTeM IepeMEIIUBaHUS ynOOpeHHil o BCell MacCOH MOUBHL

PesynbraTel ONBITOB CBeleHB B Tabuauue 6.

Ta6auma 6

Bausinne Ouypera Ha 3¢deKkTHBHOCTD MOYEBHHBI (BereTalOHHEIE
ONBITHl Ha HM3BECTKOBAHHOH NepHOBO-NOA3OJHCTOH CYTJIMHHCTOH MOuBe).
Ypoxaii, r/cocyx

CaxapHasi cBeKja
Conepxaune Guypera | KYKYpPysa Kaprogens | SlpoBas
B MOueBMHE, % (cyxoe JIHCTbS (Kny6HH) MIeHALa
Bel{ecTBO) KOPHHU (cyxoe (3epHoO)
BELIECTBO)

0,09 57,2 98 24,6 448 14,4

0,59 62,0 98 30,6 468 14,9

1,15 71,0 108 99,7 444 13,2

2,70 64,9 106 29,5 436 12,4

5,30 53,1 84 27,6 387 12,9

7,78 1,6 59 24,0 309 12,8

9,10 0,8 54 18,5 297 12,8

don PK 6e3 asota 6,8 14 3,4 99 3,1

Kak ciefyeT U3 pesyJapTaToOB 3THUX OIBITOB, HAJHUHE NpPHMECH
Ouypera B MOYeBHHe 10 2,7% HH B OJHOM CJyyae He OKa3bIBAJO
CKOJIbKO-HHOYIb 3aMEeTHOrO OTpHIATeJbHOro BaAusHHA. Ho mpu co-
AepxKaHuu ‘B MoueBHHe 5,3% Omypera BpegHOe BJIHUSHHE ero OT-
4eTJINBO NpPOSIBWJIOCH Ha KYKypy3e, caxapHOH CBeKJe H KapTodese.

HanpHelilllee yBeJWueHHe COLEpKaHHA OHypeTa B MOUeBHHE
BBI3BIBAJO CHJIBbHOE NOBpeXJeHHe 3THX pacTeHui. Ocob6eHHO UyB-
CTBUTEJbHA K BBICOKMM KOHIIEHTpaUusaM OHypeTa KyKypysa. YiKe
npu coipepxkasuu 5,39% Ouypera B MOUEBHHe JHCTbS KYKYDPY3b
CKPYUYHMBAJHCh B TPYOOUKY M MeXIAY KHUJIKAMH JIHCTbEB IOSBJA-
JIUCh XJOPOTHUHBIE JKEJThle NATHA, a Kpas JHCTbEB PACTPECKHBA-
JIUCB.

Ilpu comepxkanuu 6Guypera B MoueBuHe B 7,78 u 9,10% pacre-
HHSI KYKYpPY3Bbl BCKOpe IIOCJIe IOSIBJEHUS BCXONOB INPEKPATHJIH CBOU
pPOCT M NOYTH HOJHOCThIO morubau. Hambosmee ycrofiumBoll k 6uy-
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peTy okasasnach fipoBas IIlIEHHNA, AJs KOTOPOH MoOUeBHHaA C ca-
MBIM BBICOKHM conepxaHuem Ouypera (9,10%) O6blra croab ke
s dexTHBHA, KAK U MOYEBUHA C TPENENbHO HUSKHUM COJAepKaHHEM
6uypera (0,09%), KOTOpyl0O MOXKHO paccMaTpHUBaTh Kak IpakTH-
4eCKH He cojepxamyio Ouyper. Haubosee uyBcTBUTENBHBL K GUY-
peTy MoJoAable mpopocTku pacrenuil. IlosTomy mnpm samenke Mo-
UeBHHBI C NOBBIIIEHHBIM COAep:KaHHeM Ouypera B Oosee ray6o-
KHe CJIOH TOUBBI, KOrfla HCKJIOUEH KOHTAKT ero ¢ IpopacTaiolldMU
ceMeHaMH, OTpHIaTeJbHOe BJAHSHHe OHypeTa, HaKe Ha TAaKOM YYB-
CTBUTENBHOM PacCTEHUH, KaK KYKypy3a, CKasasJoCh JHIIb B BecbMa
cnaboli cremeHH. JTO BHAHO M3 De3yJbTaTOB ONbITAa, B KOTOPOM
M3yyaJHuch pas3Hble CNOCOOH BHeCeHHS MoOueBHHH (Taba. 7).

Ta6anuna 7

Bausinne cnocoGoB BHeceHMsi MOYEBMHBI Ha TOKCHYHOCTb GHypeTa

Cyxoit Bec 3eJeHOI Macchl KYKYypYy3bl
(OTHOCHTENbHBlE BeJHYHHBI)

Cone;p»(amae BHECeHHe BHeceHHe B
Guypera B nepen nocesoy | 33ACMKA B | gyecenne TOLKOPMKY
MOueBHHE, % npu pasHomep- | MOYBY B | 5 noypy 3a | B chasy copmir-

HOM pacnpene- C"'Og Ha | 3 yepenn popanus 4-ro
JeHu MoueBu- | THYOMHE | 56 nocepa | nuera y xyky-
y

HB B INOYBe 15 cM Py3bl
0,09 100 | 100 100 100
2,70 111 93 97 100
5,30 93 84 109 79
7,78 20 88 97 64

PaBuriM 06pasom M IpH BHECEHWH MOUEBHWHBl C BBICOKHM CO-
lepxxaHueM Ouypera 3a 3 HeldeJu [0 IOCeBa BpPEeLHOE BJIISHHE
ero COBEpWIEHHO HE CKa3ajoch Ha KyKypy3e. 3ITO CBfi3aHO CO
CpPaBHUTEJbHO OBICTPHIM pasjoxKeHHeM OuypeTa B IIOUBe, €ro aMm-
MoHupuKamnueii. OCHOBHOE ¥ NpPaKTHUeCKH Haubosee BaxKHOe IIO-
JIOJKeHHe, BBITEKAIOIee H3 3THX ONBITOB, CBOAZHUTCS K TOMY, UTO
HaJuule B MoueBHHe 10 2,7% Ouypera He OKashBaeT TOKCHYe-
CKOTO BJIMSHHMS Ha pacTeHus INpH OObLIMHO TNpPUMEHSEMBIX B HpaK-
THKE YCJOBUSX HCHOJb30BAHUS YHLOOpPeHUH.

Ecnn yuecTh, 4TO INpH COBPEMEHHOH TeXHHKE IPOU3BOJICTBA
IrpaHyJHDOBAaHHOI MOUEBHHBI COAepXKaHWe B Hel Ouypera He Ipe-
Boimaer 1,5%, TO cTaHOBUTCS OUEBHAHBIM, UTO mpobaema Ouypera
B HacTodlllee BPeMd BpPAL MU MOXKeT OGECHNOKOHTb CeJbCKOe XO03si-
CTBO.

B 3apy6exHoll snuTepatype, NMIaBHBIM 006pasoM B aHIVIHHCKAX
MCTOUHHMKAX, HHOTIJla BBICKA3LIBAIOTCS OTACEHHS, UTO NpUMEHeHHe
MOYeBHHH B psfe CaydaeB MOXKeT [AaBaTh XyAWnid 3ddext B
CpaBHeHHH ¢ APYruMH (GopMaMu a30THBIX ymoOpeHuii. B xauecTse
OCHOBaHHH JJIs TaKHUX OIACeHHH OOBIYHO CCBIIAIOTCA Ha JAaHHBIE
OTAEJbHBIX J1a60paTOPHBLIX OMBITOB, B KOTOPHIX IPH TOBEPXHOCT-
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HOM BHECEHHH GOJIBIINX 103 MOYEBHHBl NPOHCXOAAT YaCTHMHbLIE IO-
Tepu asoTa B pesy/bTaTe YJeTyuMBaHHS aMMHuaka, obpasyiomie-
rocss mpu pacmajge xap6oHaTa aMMOHHS, B KOTODHIH HpeBpamiaercs
MOYEBHHA B IOUBE.

Bumecte ¢ Tem ykasplBaeTcs, uTo 00pasoBaHMe M3 MOYEBHHH
kap6oHaTa aMMOHHS, JIETKO OTLIEIJIAIONUer0 aMMHakK, MOBBIIIAET
napiyoHasbHOEe J[aBJeHHe NapoB aMMHaka B IOYBE M INPH KOH-
TakKTe €ro C NpOpacTaloUUMH CeMeHaMH MOTYT IPOHMCXOAMTL IIO-
BpPEXKIEHUST POCTKOB M COOTBETCTBEHHO H3DEXKHBAaHHE BCXOJOB.

UYro KacaeTcss .BO3MOXKHEIX IIOTePb a30Ta INPH INOBEPXHOCTHOM
BHECEHHHM MOYEBHMHBI, TO B ONBITaX OTJAEJIbHEIX aBTOPOB pasMep
TaKuxX NOTePh BapbHpoBas oT Hyas no 15—20%. B onsiTax, mpo-
BelleHHHX B Poramcrene, moTepu as3oTa B peayJbTaTe yJeTyunBa-
HHA aMMHaka KoJsefastuch oT 2 mo 13% oT BHeCeHHOH HO3H MO-
YyeBUHH [6].

Haubonpmuit pasmMep mnotepb najajJ B 3THX ONBITAX Ha Iec-
yaHble NOYBH M Ha KapOoHaTHRle NoYBH. Ho mo maHHHIM TOTO
e aBTOpa, Ha KapOOHATHHIX TOYBAX TPOUCXOAST He MeHbIIHe IO0-
Tepy a3oTa B BHIE aMMHakKa M IpPH NPUMEHEHHWH Takoro ympoobpe-
HHUSA, KaK CynbdaT aMMOHHUS.

B ommitax Larsen u Gunary 6uliin 00HApY:KeHB 3HAUYHUTEbHBIE
MmoTepu as30Ta BCJEACTBHE YJETYMUBAHHS aMMHaKa H3 cyabdara
AMMOHUSI, aMMHaUHOH CeJHTpPH H (ochaToB™ aMMOHHS IIPH HO-
BEPXHOCTHOM BHECEHHH 3ITHX yHoOpeHHN Ha KapOOHATHEIX IOY-
Bax {7].

Takum o6pasoM, NPH HEKOTODPLIX YCJHOBHUSAX, INO-BUIUMOMY, MO-
TYT HPOHCXONWUTh IOTEPH a30Ta K3 MOYEBUHBl, HO HHKaKue IpY-
rue (GopMbl a30THHIX yHoOpeHUH He 3acTpaxoBaHBl OT NOTEpPh a30-
Ta IPH UX NpEeBpAaIleHUH B IOUBE.

B HacTosimiee BpeMsi HMEETCsl JOCTATOUHO SKCIIEPUMEHTAIbHHIX
NaHHBIX, TIOJYYEHHBIX KakK y Hac, Tak ¥ B 3apybexHbx sabopa-
TOPUSIX, YKA3BIBAIOUINX HA 3HAUUTEJbHBIE [OTEPU a30Ta U3 JIOOBIX
BUIOB a30THBHIX ynoGpenufl. ITosToMy nJsi CpaBHUTENBHOH OIEHKH
MOUEBUHBl TPENCTABJISETCH BecbMa BaXKHBIM YCTaHOBHTb, B KaKoOil
MEpe CyMMapHble IOTEPH a30Ta, IPOUCXOISIINE IPU TOM HJIH HHOM
crocobe NMPUMeHEHUsT MOUEBUHBI, COTOCTABUMBl C CYMMapHBIMHU IO-
TepsIMH a30Ta H3 JAPYruX ¢OopM as0THBIX YHOOpeHHUH.

Has Toro 4yTo6H MONYYUTb OTBET Ha 3TOT BOIPOC, HEOOXOMHMO
pacroJsaraTb TOYHBIMH JaHHBIMH 00 HCIOJb30BAaHHHM a30Ta Moue-
BUHB U CPaBHHBAEMBIX C HeH IPYrux asoTHHIX ymoOpeHuit pacre-
HUSIMH H O KOJIHYECTBE OCTABLIErocsl a30Ta B IIOUBE mocse YGOPKU
ypoxasi.

" VimeHHO ¢ 3TOH menpto Hamu B 1963 r. 66BN NPOBeNEeHB Be-
reTalHoOHHBlE ONBITH, B KOTOPBIX CPAaBHHBAJNUCh MOYEBHHA M aMMHU-
ayHasi CeJUTPA TPH PAa3NHUHBIX crmocobax HX BHECEHUS B YCJO-
BUSIX PAa3HBIX MOYB. Bce HCHBITHIBABILNECS B 3THX OMBITAX A30THHIE
ynobpenus Obliu MedeHH u3oTomoM N5, Tak Kak TOJNBKO IIpUMe-
HeHHe H30TONHOH TeXHHKM I03BOJISET NOJAYYHTh TOUHYI HHQOP-
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MaIlfio O CTeNleHH HCIHOJb30BAHHS PACTEHHSIMH a30Ta yAOOpeHHH u
0 nanbHeftme#l cyabbe ero B nouse. ONBITH IPOBOJHUJIKCH Ha CJle-
IOyIOIHMX MOYBEHHBIX pasHocTax: 1) mons3osucrasi CyrVIMHHCTAs
noysa JlonronpyaHo#l arpoxXxuMHUUecKoHd ombiTHOH craHuuy, pH Box-
HOH cycmeHsum 5,2; 2) uepHo3eM ['DaKoBCKOro OTBITHOTO INOJS
HUYWU®, pH Bonuo# cycnensun 7,0; 3) Jerkas cynecuaHas IMo4sa
Jro6epenkoro omeiTHOro moJst, pH BoxHo# cycnensuu 5,8; 4) kap-
Gouartuniii ceposem u3 Cpenmeit Asmu, pH Bommo#t cycmensun 7,7.

B kauecTBe MOMONBITHBIX pAaCTEHHH HA NOA30JHCTOH CYIJHHHU-
CTOM M Ha CymecuaHo# mouBe ObLT B3AT OBeC, HA WepHO3eMe U ce-
poseme — sipoBas NMIUIEHHUNA.

Ha Bcex mnouBax cpaBHHBaeMble (OpPMBI a30THBIX YyHOOpeHHH
OblH MeueHH H3oTonom N5,

O6oramenue uzoronoMm N!® njs moueBHHH GblIO paBHBIM 9,45
atom Y% wusObiTka N5, mas ammuauHoi cequrpsl— 9,65 atom %
u3beitka N'5 B rpymne NH, u 10,23 arom 9 wusbeitka NS
B rpynne NOs;. Jlosa a3oTa BO Bcex ombiTax OBlIA yCTaHOBJEHA
0,3 r Ha cocyn ¢ 4 Kr HOYBBL, U C 3TOH JN030H a30Ta B COOTBETCT-
BUH C YKasaHHBIM oboralileHueM usotomoM N'° 1njsi OTHEeNbHBIX BH-
noB ymoOpeHuil BHOCUJCS TakKo# H36BITOK aToMoB N!°: moueBHHA —
28,37 mr N5, NH,NO; — 29,80 mr N15.

Hosu P3Os u KO Bo Bcex BapuaHTax ombiTa 6bin mo 0,5 r
Ha cocyl. Tak kKak moTepu as3oTa M3 MOUYEBHHB B 3HAUUTEJbHOH
Mepe MOIVIH H3MEHSITbCS B 3aBHUCHMOCTH OT cHoco0a ee BHECEHHS,
W Tpexze BCero OT CTeNeHHW KOHTAKTa "acTHL YOOOGpeHHs ¢ ar-
Mocdepol, KOra NPeACTaBJASIOTCS HAUOOJbIINHE BO3MOXKHOCTH JIJIS
yJaeTyunBaHus o6pa3oBaBLIETOCST M3 MOYEBHHBI aMMHaKa, NPHU IO-
CTPOEHHHM CXeMBbl ONBITa OBIIM [PeLyCMOTPEeHBl ClelylolllHe Ba-
PHAHTHI: a) NMOBEPXHOCTHOE BHECEHHe A30THHIX yAOOpeHHH IO BCXO-
naMm 6e3 mocsenyoliedl 3amenkd yRoOpeHui, 6) BHeceHHe a30T-
HBIX yJZOOpeHH# Ha NMOBEPXHOCTb MOYBH 3a O mHeH 10 moceBa 6e3
fiocsenyromelt safesku yaoOpeHuil, B) BHeCeHHe Aa30THHX yH0O-
PeHUH ¢ MeJKOH 3aJeJKOH HX B NMOBEPXHOCTHBIH 3-CAHTUMETPOBBIH
CJIOf TOYBBI M I') paBHOMEpDHOe paclpelefieHHe a30THHIX ymoOpe-
HH IO BCEMY COCYIy.

BapuaHTel «a», «B» U «I'’» MOJAEJHUPYIOT OCHOBHBIE TpPHEMBI BHe-
CeHHsl a30THBIX yROOpeHHH B IpPaKTUYECKHX VYCIOBUAX CEIbCKOTO
X034HACTBa; B BapuaHte «O» cospgamotcs O6ojee YTPUPOBAHHBIE
YCJIOBHS, DU KOTOPBIX MOXKHO OBLIO OXUIATb OCOOEHHO GOJIBIINX
TIOTePb as30Ta BCJAEJNCTBHE YJIETyUHBAHUS aMMHuaka. DEIIO Hame-
YeHO, YTO IOCJ€ CO3peBAHHUsl PACTEeHHH M yueTa ypoxKas NOJNOTBIT-
HBle pacTeHus, BKJIIOUas BCIO HAN3eMHYI0 HX Maccy (3epHO, CO-
JoMa, IoJ0Ba, NOXHUBHBIE OCTATKH M KOPHH), a Takke mousa Oy-
JAyT TOJBEPTHYTHl aHAJM3y Ha COJEep:KaHWe a3oTa U ero H30TOI-
HBIH cocTaB, C TeM 4TOOBI YCTAHOBUTb TOUHBIH GajaHc aToMoB N!5
U COOTBETCTBEHHO BCEro asoTa BO BceX BapuaHtax onbita. OgHako
KO BpeMeHM IpelcTaB/JeHUsl HacTosiimef paGoThl XHMHUECKHE U
H30TOIHBIE AHAJIHM3bl 3aKOHUEHBI TOJbKO [JIS ONBITOB HAa MOH30JIH-
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CTOH CYTJIMHHCTOH II0YBe W Ha uepHOo3eMe. [l OMBITOB Ha cymec-
YaHOH IIOYBE M Ha Cepo3eMe MOKa 4YTO HMEIOTCA TOJbKO [daHHbIE
ypOxKaHHOCTH, HO IOCKOJIbKY 3T [aHHBIE TaKkKe IPeICTaBJsiOT
HHTepeC /I OLleHKH MOYEBHHBI, TO OHM TOXKE BKJIOUEHBl B palboTy.

JlanHble 1O ypOXKAaHHOCTH, BHIHOCY a30Ta YypOKaeM U yuyeTy
KoJiHuecTBa OOIIEro asoTa B IOYBE Hocae YOOPKH ypoxKas B OIBI-
Tax Ha ION30JIUCTOH CYIJIMHHCTON MOUBE W Ha WEPHO3eMe HpUBe-
Iledsl B Tabauuax 8 u 9.

Ta6anunga &

JeficTBHe MOYeBMHbBI W aMMHauYHOA CEJMTPH Ha YPoXKalt OBCa NpPH pasJAYHLIX
cnocoGax BHECEHHS 3ITHX ynoGpeHHfi (BereTalHOHHBIE OMNbLITHI)
JepHoBo-nox3onucras cyrauHucTas mousa, pH Bogx. 5,2

Ypoxait, § é
r/cocyn. Cpen- | o g <
Hee u3 Tpex 2= o .
Cnoco6 BHeCeHHs a30THHIX COCYLOB 28 R
yRoGpennit AszoTHoe yno6peHie 2o | §F 4
=ax| 8%
coroMal e g Tag
sepuo | u kop-| Sof| F22
m [OFE|OE%
Pon PK 6e3 asora — 3,51 6,9 72| 4624
[ToBEepXHOCTHO 1O BCXOAAM Mouesuna 13,0 | 15,6 | 288 | 4641
IToBepxHocTHO no BcxojgaM | AmmuauHas ceautpa | 13,1 | 16,3 | 285 | 4573
IToBepXHOCTHO 3a 5 AHEH 10 MoueBuHa 12,31 15,2 | 303 | 4624
nocesa
To xe AmMuaunas ceautpa | 12,2 | 14,2 | 305 | 4590
B BepxHuii 3-CaHTIIMETPOBbIi MouesiiHa 12,6 | 14,9 | 311 | 4658
CJIOH NOYBBHI
To e Awmmuagnas ceautpa | 12,5 [ 15,0 | 284 | 4590
PaBHOMEpHO 1O BceMy co- To xe 12,5 | 15,2 | 316 | 4760
cyny
To xe MoueBuna 12,9 ] 15,8 | 296 | 5032

JlauHble N0 ypOXKAMHOCTH B ONBITAX Ha CyNeCcuaHo# IouBe H
Ha KapOoHaTHOM ceposeMme mnpuBeneHbl B Tabuune 10.

Ypoxai 3epHa B COMOMEI U OOIIMI BEIHOC a30Ta pacTeHHsSIMH Ha
yepHO3eMe 1o MoyeBuHe (Tabu. 9) OB HECKOJIbKO BHILIE, YeM MO
aMMHaYHOH CeJUTpPe BO BCeX BapHaHTax onblTa. Uto ocobeHHO
YAMBJSET, TAK 3TO TO, YTO HAUGOJbIIAST PA3HHUIA B I0JAb3y MOUYEBHHDE
Obl1a B TOM CJydyae, KOIa a3oTHble yNoOpeHHs BHOCHUIHCH MOBEpX-
HOCTHO IO BXOJaM, T. €. KOTa yCJAOBHUSA [JIsl IOTEPb a30Ta U3 Moue-
BHHBI, €cJu Obl OHU MOIVIU ObITb, OOJiee OJIATONPHUATHBI, YeM IpHU
paBHOMEPHOM pacIpe[eNeHHH MOYEeBHUHBI B IIOYBe, HMesl B BHAY,
YTO peaknus MOYBHl OJM3Ka K IEJOUHOMY HHTEpBaJy.

Ypoxkall pacTeHHH W BBIHOC MMM a30Ta Ha INOJ30JHUCTOH CYIJIH-
HHCTOH moyBe (TabJu. 8) mo MOueBHMHE W aMMUAYHOH CeIUTpe IO
BCeM BapHAHTaM ONBITA IPUMEPHO ONUHAKOBBHI.

B omblTax Ha Jerko#l cymecuaHo#l NOuBe, XapaKTepuayiollefics
KpailiHe HU3KOH 06eCIeueHHOCThIO COOCTBEHHBIMH 3amacaMH YCBOsie-
MOTO a30Ta, [eHCTBHEe MOUYEBUHE YW aMMHAYHOH CeJUTPH OBLIO

47



Ta6a

JeiicTBHe MOYEBHHBI H aMMHA4HOH CeJHTPbl HA ypoxKail (mieduuna)
NpH PasJiMUHBIX CMoco6ax BHECEHHsI STHX YNOOpeHMil (BereTauHOHHBbIE OMBITHI)
UepnoseMm, pH Boxn. 7,0

uma 9

Ypoxaii, § E 5
TJCOCYA. 0 E S8
] Cpennee u3 £E g
Crioco6 ;;:gs:::ﬂasombm AsotHoe yroGpeHie TPex COCyAoB 3 E g ._é S
R 20
=8 8-“’
3epHO ;O?cgg? E| S% §§
HH O8E| Onm
$on PK Ge3 asora — 7,6 1 13,3 | 181 | 9540
IToBepXHOCTHO 1O BCXOJAAM MoueBuna 14,6 | 20,6 | 308 | 9840
To xe Awmmuauynag ceaurpa | 11,51 17,4 | 289 | 9720
IToBepxHoctHO 3a 5 AHed mo MoueBnHa 14,8 | 20,2 | 334 | 9660
nocepa
To xe AMwmuaynas cenutpa | 13,2 | 18,4 | 342 | 9060
B BepxHMi 3-caHTHMETPOBBIH MoueBunna 15,0 | 19,7 | 385 | 9390
CJ0il TOYBBI
To xe AwmMuaunas ceautpa | 14,3 | 19,7 | 355 | 9660
PaBHOMepHO 1O BCeMy CcO- MoueBHHa 15,9 |1 21,8 | 375 | 9960
cyny
To we Anmnaunasa cenutpa | 13,0 | 19,8 | 355 | 9480
Ta6amma 10

JeiicTBHe MOYEBMHbI H aMMHMA4HOH CEJUTPbl Ha YpOXKall NpPU PasAUYHBIX
Crnoco6ax BHeceHHS 3THX yRo6peHnii

llepHoBo-non-
3oqmcras cynec-| CeposeM. [Tie-
yaHas nousa. nuua, pH Boan.
Criocob BHeceuHs a301HBLIX Osec, pH i
)'1106‘]):1?1]171 ’ A3oTHOe yZoBpenue Boxll. 5.8
coJoMa coJloMa
3epHO H KOp- 3€pHO | H KOp~-
HII HHU
$on PK Ge3 asora — 2,2110,3| 6,11 12,0
IToBepxHocTh 1O BCXOJaM MoueBuHa 12,0 | 16,8 8,31 12,3
To xe Awmwmiraynas cenutpa | 11,2 | 17,6 | 10,4 | 14,6
IToBepxHOCTHO 3a 5 JHEl 10 MoueBuHa 12,4 { 16,2 | §,3 | 11,5
nocesa
To xe AwmMunaunas cenantpa | 11,9 | 18,0 | 9,5 | 13,5
B Bepxnnii 3-caHTHMeTpPOBBIH Mouesuna 11,91 17,6 | 8,5 12,6
ClI0i MOYBH
To xe AwmMunauHas ceautpa | 11,9 17,6 | 8,9 | 12,8
PaBHOoMepHO 1O BceMy co- MouepuHa 11,8 | 16,8 8,1112,6
Cyry
To xe Ammviaunas cenutpa | 11,3 | 17,5 | 9,4 | 13,4

B DaBHOH CTeleHW OJMHAKOBHIM M BBICOKHM IIpH BCeX crocofax
BHECEHMSI 3TUX yAoOpeHmil. B omblTax Ha cepo3eMe, NO-BHANMOMY
BCJIE/ICTBUE 3aCOJEHHOCTH B3ATOro 06pasia IOYBH, YCJOBUS [/
pocTa pacTeHHWH OKas3aluCh HeOJaronpUATHBIMH, IOTOMY H IO
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MOYeBHHE M N0 aMMHAuHOI ceiuTpe B PaBHOH Mepe ObLIH MOJY-
YyeHBl HU3KHE YPOKau IIUeHUIH.

Taxum o6pa3oM, B 3THX ONBITaX MOYEBHHA INPH BCeX cmocobax
ee BHECCHHMS JaBajia BO BCAKOM CJyuae He XyMIHH 3(dekT, ueMm
aMMHauyHasi CeJUTpa, €CIM [axKe He TOBOPUTb O HECKOJAbKO JIyd-
meM ee NeHCTBUM Ha uyepHO3eMe. PaBHBIM 06pasoM u OOMIUIl BhI-
HOC pAacTeHHSMH a30Ta INpH BHECEHUH MOYEBHHBI OB TakKo# Ke
HIH JaxKe HECKOJbKO BbILe IO CPaBHEHHIO C aMMHAUYHOH CeTHT-
poii. ‘

Ho nanHele mno BelHOCY oOIiero asoTa HeXOCTATOYHBI JJis
OleHKH (haKTHUECKOro HCIIONb30BAHMS PACTCHHUSIMH a30Ta CpaBHHU-
BaeMBIX YHOOpeHHH, Tak KaK pacTeHHs OepyT a30T He TOJbKO H3
yAOOpEHUH, HO U H3 TOUBHL. [l03TOMY TOJBKO IpPUMEHEHHE H30-
TOTMHOH TeXHMKH B TAKHX ONbITAX MO03BOJsSEeT TOYHO YCTAHOBUTH
KaK IeHCTBHUTeJbHblE Pa3Mepbl HCHOJb30BAHHOI'O DACTEHUSIMH a30-
Ta U3 BHECEHHHIX yNOOpEeHHH, Tak M KOJHYECTBO "a30Ta, OCTaBIIe-
rocsi B BHJE TeX HJH APYTUX ero COeJHHeHHH B IIOYBE MOC/€e CHATHUS
ypoxkasi. Takde [naHHBle, MOJNYyYeHHBle B ONBITAX Ha MOA30/JUCTOH
CYIJIHHHCTON TIOYBE W Ha YepHO3eMe, NpiBefeHnl B Tabaumax 11
u 12

Ta6unuma 11

Bananc azora B ombiTax ¢ MOYEBHHOH M aMMHAYHOH CEJHTPOH, MeYeHHbIMH mo N5
JlepHOBO-TI0130aHCTas TAXKENOCYIMIHHKCTAsA MouBa, pH BoxH. 5,2

ATOM%_M30HIT- | & & o= o
ka N1 §Z= o3
8nb gE 2
=, o =& 28 ey
Croco6 BHECeHHS AsotHoe Ze = £s'8 e £
a30THBIX YA0OPeHHI yaobperne ESE é 23 = " : g 5’.?§
s8¢ | iz | B2 |
s&.| 5 | BiE EES | £3
g2zl 2 | =E8x %8 | 28
[ToBepXHOCTHO TO BCXO-

IaM CO(NH,), | 5,33 {0,1423| 34,3 23,3 22,4
To xe NH,NO; 5,95 [0,1021 57,0 15,7 27,3
IToBepxHoCTHO 32 5 aHell

JI0 ToceBa CO(NH,), | 5,26 |0,1243] 56,1 20,2 23,7
To xe NH,NO, 6,54 10,1138 65,8 17,4 16,8
B Bepxuuil 3-caHTUMET-

POBBbIA CJI0Il MOYBBI CO(NHy), | 5,44 |0,1497| 39,8 21,6 15,6
To xe NH,NO; 5,66 10,1060] 33,9 16,3 29,8
PaBHOMEDHO 1O BceMy

cocyny CO(NH,), | 5,04 |0,1462] 51,1 26,0 22,9
To xe NH,NO, 5,50 [0,1352] 58,2 21,6 20,2

JlaHHble, MOJTyY4eHHBIe C IPUMeHEHHEM H30TONHOTO MeTOna, MoKa-
3bIBAIOT, YTO PACTEHHAMH (PAKTHUeCKH OBbLIO HCNONb30BAHO U3 BHe-
CeHHBIX ynoOpeHHH B ONBITAX Ha MON30JUCTOH IOUBE B CpPeIHEM. U3
BCeX BapuaHnoB 57% a3ora,a B ombiTax Ha yepHo3eMe oKoso 48%.

Konebanusi B CTemeHH HCIIONb30BaHUS a3oTa ynobpeHuit pa-
CTEeHHSIMH Ha IMOJ30JIUCTON CYTJAHHUCTOH MOUBe ObLIM OTHOCUTEJIHHO
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Ta6auuoa 12

Bananc asora B OnmbITax ¢ MOYEBHHOH H aMMHa4yHOH CeNMTPON, MeueHHbIMM no N5
UepnoseMm, pH Boxn. 6,8

AtoM% HBsﬁblT- ?'_, b
xa N! éﬁ S é; °
: ga °2 . ©
Cnocob BHeceHus AszoTHOE £ 248 = £ g
a30THBIX YAOGpeHui yao6penue EREy 2 2 § 2 a9 ;‘ ag
gs&| g | B%¢ 88% | =3
el 5 | B2 | 2zE | IS
g25| & | =E8x og® | 8
IToBEpXHOCTHO MO BCXO- .

naM CO(NH,), | 3,63 |0,0765] 39,9 26,5 33,6
To xe NH,NO, 4,28 10,0510, 41,6 16,5 4T,9
IToBepxHOCTHO 3a 5 mHed

10 nocesa CO(NH,), | 3,71 10,0693| 43,7 23,6 32,7
To xe . NH,NO; 4,47 10,0602 51,2 18,3 30,5
B BepxHuil 3-cantuMer-

POBBIil CA0OH TTOYBH CO(NH,), | 3,91 [0,0950| 53,0 31,5 15,5
To xe NH/NO; 4,48 [0,0693] 53,5 22,4 | 24,1
PaBHOMepHO N0 BceMy

cocyny CO(NHy), | 3,69 {0,0840] 48,9 29,4 21,7
To xe NHNO; 4,30 [0,0915| 52,0 29,2 18,8

HeGOJNBIIHME ¥ He HOCHIM 3aKOHOMepHOro xapakrtepa. OGbivHO
NpHY MeHbIIeM BHIHOCE a30Ta PaCTEeHUsIMH B MOYBE OCTABAJOCh He-
CKOJIbKO Gosplie aszora. O6mye moTepu asoTa U3 yAoOpeHHH NpH
BHECEHHH MOUEBHHBl Ha 5TOH IOYBe KoJe6ajJuChb IO OTHENIbHLIM
Bapuantam ot 15,6 mo 23,7%. Ilorepu e asora NIpH BHECEHHH
aMMHa4yHOH ceJUTphl OBIIHM HECKONbKO OOJBIIMMH H COCTABJSJIH
or 16,8 no 29,8%. Ilpu aToM BO Bcex BapuaHTax, T. €. IPH JIiO-
6oM cnocobe BHeceHHs] yNOOpeHHH, TOTEpPh a30Ta U3 MOYEBHHBI
ObITO MeHbllle, UeM M3 aMMHAYHOH CEJHTPHI.

B ombiTax Ha mepHO3eMe NOTepH a30Ta U3 yA0OpeHHH NOCTUrIH
HanboJpllero pasMepa INpPH MOBEPXHOCTHOM BHECEHHH a30THBIX
yoo6peHHii 1O BCXoJaM H TpPH BHeceHHH yHoOpeHHH 3a 5 JHel
10 ToceBa Ha ToJylo mouBy, ©Ge3 3alenku. B 3artom cayuae
NOTepH a3oTa MOUEBHHBl OBIIM IPHMEpPHO TAaKHMHM, KaK M JUJIs aM-
MHAYyHOM CeJUTPhl WM Jdaxe MeHbmnMH. [lo-BUaMMOMY, B ycij0-
BHSX IEJOYHOH peakHUH IOUBBI MOTYT MPOMCXOMUThL MOTepH asora
nyTeM yJeTydHBaHHs aMMHaKa, HO He MeHble WIaHCOB 34 TO, YTO
TaKMe JKe HJIH faxe OoJblIHe IOTepH a3oTa OYAYT NMPOUCXOMUTH
U TIpY BHECEHMH aMMMauHOH CeJHTPBl WJIH KaKoro-aiugo Ipyroro
aMMHauyHOro yXoOpeHHs, UTO BIOJHE MOHSTHO, TaK KakK B yCJO-
BUSIX I1eJOYHON cpejpl aMMHaK HeH30eXHO OyHeT BBIAENAThCS H3
J06bIx ero cosell. Ho morepn asora u3 ymoGpenuil 06yCJIOB/IEHB
He TOJBKO BbIeNleHHEM aMMHaka B armocthepy. ['maBuble u
OCHOBHBIE IIOT€PH a30Ta NPOHCXOASAT B pe3yabTaTe AeHUTpUDUKA-
LUH — Tpollecca, BHI3BIBAEMOI0O JKH3HeIesITeTbHOCTBIO OIpeJeseH-
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HBIX TPYII NOYBEHHBIX MHKDOOPIaHH3MOB, HCIOJb3YIOLIUX KHCJ/IO-
PO HHUTPATOB B IpOIECCe IbIXaHHUS.

[ToTepu aszoTa H3 BHeCEHHBIX yNOOpeHHI B pesyabraTe [AeHH-
TpuUKANNU MPOHCXOAAT BO BCEX IIOUBaX M IpH J1000M crocobe
BHeceHusi yno6penus. IIpy 3ToM ycCTaHOBJEHO, YTO HNPU HCHOJb-
30BaHUH HHUTPATHBIX (DOPM a30THHIX yHOOpPEHHWH 3TH MNOTEepH, Kak
IpaBuU/JO, 3HAYUTEJbHO BBIIE, YeM IPH HCIOJb30BAHMH aMMHau-
HbIX yJOOpeHHI HJIH MOuUeBHUHH [8]. DTO CBfI3aHO C TeM, 4TO HH-
TpPaTHBIA a30T Cpasy e MojBepraercs B MOYBe aTake NeHUTpudu-
LUPYIOIUUX MHKPOOPTaHHU3MOB, B TO BpeMs KaK aMMHAauHBIH a3oT,
npexJe ueM IOJBEepPrHYTbCS BO3JNEHCTBHIO 3THX MHKDOOPIraHH3MOB,
LIOJIKEH IIpelBapHTeNbHO OKHGJIHTbCA B IOYBE, 4YTO TpebyeT H3-
BECTHOT'O BPeMEHH.

VIMeHHO [O 3TOil NpHYHHE B paccMaTpuBaeMblX 3/eCh OMBITAX
[IOTepH a30Ta U3 AMMHAYHOH CeJHTPH, B COCTaBe KOTOPOH HOJO-
BHHA a30Ta INpeACTaBJeHa HUTpaTHOH (opmoi, oco6eHHO Ha MOJ-
3CJIHCTOH CYIVIMHHCTOH moYBe OBIIM 3HAYHTENbHO BHILIE, 4eM TIPH
BHECeHWH MOUEeBHHB. Takum o6pa3oM, B KaueCTBe OOIIero 3akJIo-
YeHHUs M3 STHX ONBITOB CJAEAyeT, YTO NpPH J1060M crnocobe BHECEHHUS
MOYEBHHBI, KOTOpPBIH MOMKeT NPHUMEHATbCS B IIPAKTHYECKHX VYCJIO-
BHAX, HeT HHUKAKHX OCHOBAHHH o0NAcaTbCsl TOBBINIEHHBIX MOTEphb
aszoTa u xynmero s¢¢exTa oT NpUMeHeHHS MOUEBHHBI B CpaBHe-
HHY ¢ aMMuawHO#l ceautpoil. HaoGopor, B psile cayuaeB mpu HpH-
MEHEHHH MOYEBHHBI MOXHO DacCUHTHIBATH Ha TO, YTO OOIlHe IIO-
Tepu asoTa u3 yAOOpeHu#i OymyT MEHBUIMMH, YeM IpH IpUMeHe-
HUM aMMUAYHOH CEJHUTPHI.

CienyeT ckasaTb, 4TO, HECMOTpPsS Ha BBbICKa3biBaeMble OTHENb-
HBIMH aBTOpPaM# C€O0OpaxKeHHs] OTHOCHUTEIbHO BO3MOXKHBIX MOTEDb
a3oTa B BUIE aMMHaka INPH BHECEHHH MOUYEBHHBI M O TOKCHYeEC-
cKOM 3(QQeKTe aMMHaKa Ha BCXOMbl, NIPH HENOCPeJCTBEHHOM KOH-
TakTe MOYEBHHBl C INpOpacTalollMMu CeMeHaMH TPYAHO HaHTH CO-
BepIIeHHO O6e3yNpeuHbie MAHHBIE MOJIEBBHIX ONBITOB, KOTOpble OBl
MOTJIM JOUCKPHMHHHDPOBATb MOYEBHHY KaK yIoOpeHHe.

MoKHO CO31aTh HCKYCCTBEHHBIE, KpaliHe YTPHPOBAHHBIE YCJO-
BUS, NpPH KOTOPHIX MOTIYT IIPOSIBUTbCS OTPHUIIATEJbHblE MOMEHTH
B JeHCTBHH MOUYEBHHBI, 00yC/HOB/JEHHbIe IpeBpallleHHEeM ee B IMOYBE
B kap6onar ammoHud. EcnH, Hanpumep, BHECTH MOUYEBHHY U BEHI-
ceBaeMble CeMeHa B OJHO K TO e THe3[0 B IOYBe TaK, 4YTOOH
ynoOpeHHe M NpoOpacTaiollie ceMeHa HaXOJWIHCh B TeCHOM KOH-
TaKTe, TQ C yBEPEHHOCTBIO MOMKHO OXHAATb 3HAUHTENBHOTO H3pe-
JKUBAHAUSL BCXOIOB. .

Takue onbiThl ObIIK NPOBEIEHH B CBOE BpeMs M B Halllell sabo-
paTOpHH U BOCHDOHM3BEIEHH B APYIHX cTpaHaX. Ho B mpakTuueckux
YCJAOBHSX CJAydaH TaKOTO MO3HIHMOHHOTO pas3MellleHHus yHoOpeHHs
OTHOCHUTENbHO CEMSIH HEMBICJHMBI H BCerla MEXAY BBICEBAEMBIMHU
ceMeHaMH H yAoOpeHueM OyHeT HaXONUTbCS KakKasi-TO HPOCJOHKa
HOYBBHI, HaKe NPH KOMOWHHPOBAHHOM BHECEHHH uepe3 ONUH COIIHHK
U CeMsIH U yIoOpeHHus.
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B xauecTBe HJMOCTPANHH MOMKHO IPHBECTH MJaHHblE OIBITOB,
nposefieHHbIX B Poramcrene (Auramuu) (taba. 13).

Ta6aunnga 13

CpasnutenbHas 3¢eKTHBHOCTb MOYEBHMHEI 1 CYJb(aTa AMMOHHsI
NPy pasHbIX cnocoGax BHECeHWsl a30THLIX ymoGpenwit nopx sumennb [9].
Cpennue u3 16 oneitoB. ¥Ypoxkai#l no ¢ony PK (6Ges asora) 24,3 u/ra

[Ipubasku ypoxas 3epHa OT a30Ta, u/ra
no03a 44 krjra - no3a 88 krfra
CriocoGer BHeceHus
a30THbIX YHOOpPeHuit
cyabdar cyabdar
aMMoOHMs | MouenmHa AMMOHHS MOYeBHHA
CnuontHoe pasGpocHoe 7,6 8,2 12,8 13,7
KoM6unupoBanHoii cesn-
KOl B psIKH 10,0 10,2 14,3 12,6
MecTHOe Ha 2,5 ¢cM B
CTOPOHY OT psiKa 9,9 9,8 13,5 14,6

Kaxk BUAHO M3 5THX JMaAHHBIX, BO BCeX CAyuasx — mpu pasdpoc-
HOM, NpH KOMOUHHDOBAHHOM H INIPDH MECTHOM BHECEHHH MOUEBHHH
B- CTOPOHY OT psJKa — 3((peKTHBHOCTh MOUEBUHEI OBIIA He HHKe
CPaBHUBAEMOIO C Hell cysnb(ara aMMOHHS.

B onblTax 3THX.Ke aBTOPOB, INIPOBENEeHHBIX Ha KapOOHATHBIX
NoYBax, CPaBHUBAJUCH BCE YIOMSHYTHE CHNOCOOB BHECEHHS IIPH
HCHOJb30BAHUM B KauecTBe A30THBIX yNOOpEHHH MOUEBUHBI, CYyJb-
daTa aMMOHHsS, HHTpaTa KaJblug W HuTpara HaTpusa. Okaszanocs,
4yTo B cpeaHeM u3 10 onbITOB NpH KOMOMHHPOBAHHOM Y NPH MeCT-
HOM BHECEHHH a30THBIX yIOOpeHHH B CTOPOHY OT pfaka Ha 2,4 cM
MOYEeBHHA, CyJb(arT aMMOHHMA M HUTPAT KaJblHA JeHCTBOBAJH
NPHMEpPHO OAMHAKOBO, a NPH pa3bpOCHOM BHECEHHH MOUEeBHHA H
HUTpPAT KaJblus AaBajyd HECKOJIbKO O0Jbllyi0 NpHOaBKy ypoxad,
yeM cyab(aT aMMOHHS.

B omnpitax Ha oJronmpymaHOil arpoxHMHUYeCKOH OINBITHOH CTaH-
unu HUYHW® B 1963 r. usyuanocb B MOJENbHBIX BereTamHOHHBIX
ONBITaX CpAaBHUTEJNbHOe [eHCTBHe MOUYEBHHBI H AaMMHAaUHOH ce-
JIUTPHl TIPH paBHOMEDHOM pacnpefe/eHHH ynoOpeHHl IO Bcell Mmac-
ce TOYBH W IPU MECTHOM BHECEHHH, B pasJHYHOM TIIOJIOKEHUH
yoo6peHnil OTHOCUTENBbHO ceMsIH (Tabua. 14).

Ilppy Bcex  cmoco6ax pasMellleHHs MOYEBHHB He Haf.Ii0-
aJ0Ch H3peKUBAHHUS BCXONOB M He OBLLIO TOHHXKEHHS ee 3ddek-
THBHOCTH B CPaBHEHHH C aMMuauyHo# ceaurtpoil. Kak yxke
rOBOPHWJOCh, NOTEPH aMMHaKa IPH BHECEHHH MOUYEBMHBI MOTJIH
Obl B HaunboJbillel Mepe NMPOSIBUTbCS NPH IIOBEDXHOCTHOM ee BHe-
cenud. Ho ecnu 3Tu moTepu HMMeIOT MecTO, TO OHH B pPaBHOH Mepe
NPOUCXOAAT W INPH HCIOJIb30BAHMHM aMMHAuHOH ceJuTpbl. B ombl-
Tax, TpoBeleHHHX Ha onbTHON cranuud [.C.I (Auraus) B
Hexummor-Xuan [10], uncrasg MoueBuHa uiu cmech ee ¢ CaCO; npu
NOBEPXHOCTHOM BHECEHHH Ha JyraX W Ha O3UMOH INUIeHMIe nelicT-

S/t
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Ta6auuna 14

BinsiHHe MeCTHOr0 BHECEHHs IPaHYJHPOBAHHOH MOYEBHHbBI H aAMMHAUHOH CENHTPbI
Ha ypoxkai spoBOil MIIEHUUbI H CaAXaPHOH CBEKJbI

JepHoBo-noA30auCTH Tsxeabii cyrauiok JAOC (ypoxaii, r)

sipoBast mueHuna Caxapxas cBek.aa
Cnoco6 BueceHus vroGpeHiit
3€pHO conroMa KOpHH 6oTBa
®on PK paBHOMEepHO nO BCEH Macce
MOYBBI 5,6 7,8 8 12
don PK paBHOMEpPHO mo Bceit Macce .
noussl + CO(NH,), 13,4 17,3 31 30
$on PK paBHOMepHO mo Bcefl Macce
noussl + NHNO; 13,2 17,0 36 33

¢oun PK paBHoMepHo mo cocyny -+
-+ CO(NHj); B cTOpOHy OT psika
Ha 2 cM 11,9 16,9 34 47

®on PK paBHoMepHo no cocyay -+
-+ NHNO; B cropony or psnxa Ha

2 cM 12,4 17,1 33 41
Cmecy PK u CO(NHjy), B ctopoHy ot

psaka Ha 2 cM 14,1 17,3 36 42
Cmecp PK u NH,NO; B cropony or

psAnka Ha 2 cM 12,9 18,3 35 35
$on PK pasuomepHo mo cocyny -+

+ CO(NH,), nuxe cemsn Ha 2 cm | 13,4 19,3 34 41
don PK paBHOMepHO Ha cocyn -+

-+ NH,NO; Hmxe ceMsiH Ha 2 cM 13,6 18,1 23 37
Cmecp PK + CO(NH,), nuxe cemsin

HA 2 cM 12,4 19,6 40 35
Cmecy PK - NH,NO, nuxe cemsH

HA 2 CM 13,6 20,3 29 32

BOBaJa NPUMEDHO TaK ¥Ke, KaK U H3BeCTKOBO-aMMHauHasl CeJuTpa
(Taba. 15).

W3yyenne onyOJHKOBAHHBIX B pas3IWYHbIX H3JLAHHAX JaHHBIX
HOJIEBBIX OIBITOB II0 CPaBHUTENBHOH OLlEHKE MOYEBHHB MNOKa3H-
BaeT, UTO, KaK INPaBHJO, MOUYeBHHA B 3THX ONBLITAX He YCTylaeT
no cBoell 3()(MeKTHBHOCTH IPYrHM BHIAM a30THHIX ymoOpenuit [11].

HeGonbiie OTKJIOHEHHS B Ty M APYryl0 CTOPOHY OOBIUHO He
BBIXOZAT 32 Npefesbl OMNOKY KCIepUMEHTa.

B SlnoHun MoueBHHA cuuTaeTcs ORHOH W3 JydmIHX (OPM a3oT-
HBIX yROOpeHUH IS pHUCA M JIPYIHX CeNbCKOXO3fHCTBEHHHIX KYJb-
Typ. IlpousBoncTBo u morpebJeHue ee B 3TOH cTpaHe 3a MNOCJeN-
HUe TOoZbl pe3ko Bospocso. Ecau eme B 1954 r. mpousBOACTBO MO-
4eBUHBl B JINOHHH cocTaBasn0 okojo 40 TEIC. TOHH B IlepecuyeTe Ha
a3oT, To B 1962 r. ono mocturao 400 teic. TorH (N). Ilo nanubBIM
Mitsui [12], pacTeHusiMH pHCa B HEKOTOPHIX KOJHUYECTBAX HCIOJb-
syerca takxke u CO,, obpasyiomasca 0OpH MpeBpallleHHH Moue-
BUHH B NOYBE.
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Ta6numa 15

PeayabraThl onbitoB, nposeneHHbix B Jxkuanor-Xuaa [10]
(ypoxa# B m/ra)

N;, krjra Ny, Krjra
Yucao + T + $ =
Kyabrypet omwros | FS | S5 ss | o8 ag
EQ | EZ&| Eo | E2&| S8
B SSE| =% S5se| ag
s 28s| 25 o8| &
) FEF 25| 28
s+ =i s+ N & o =0
1956 rox
Jlyra — ceno (paHnuii ykoc) 22 12,2 1 13,3 ] 15,3 | 18,1 5,7
Jlyra — ceHo 24 118,6 | 19,2 | 22,4 | 23,1 { 11,0
OsuMag NIIeHHIa — 3epPHO
(HOBEpXHOCTHOE BHECEHHe
asora) 16 | 40,0 | 41,1 | 42,4 | 42,5 | 34,5
Njs kr/ra N, Kkrjra
3
g + g + &
a [ a s
§| E | E6 | 8| E | ES | 88| 25
° = 0O 5% a @ 50 55| ga
= @ Qo o= E @ R oK [
s | % | 85 |z85| £ | ES | &3] £
= = =+ [ =38| = s+ | =28 28
1957 rox,
Jlyra — ceno 21 | 18,5 | 19,1 ] 20,3 | 22,5 | 23,0 | 24,3 | 13,5

Opnunako pa6oret Low [13] ¢ mpuMenenneM cTaOU/IBHOTO H30-
trona yriepoxa C!® moxkaselBalOT, 4TO YIJIEPOA MOYEBUHEHI, €CIH U
TIOCTyNlaeT B pAaCTeHUs, TO JUIIb B KpaliHe HE3HAUHTEJbHHIX KO-
JuyecTBax, He mnpesblmaroomux 0,1% obmero KoJu4ecTBa BHECEH-
HOr0 C MOYEBHHOH yriepoja.

BriBopn

1. ITonyueHHBle 3KCIepUMeHTaJbHble JaHHble 10 H3Y4eHHIO
CpaBHUTENbHOH 5((heKTUBHOCTY MOYEBUHBI B PAa3/U4YHBIX MOYBEH-
neix 30oHax CCCP u mon pasHble KyJbTypHl IOKAa3bIBAIOT, 4YTO B
cpenHeM 43 GOJBLIONO uHC/Ia ONBITOB (0KoJ0 280) MOueBHHA IO
cBoell 3((eKTUBHOCTH paBHOLEHHA aMMHA4YHOH CeJIHUTE.

2. Tounble paHHBIE, NpOBEJEHHBlE C HCHOIb30BAHHEM H30TOIA
N5 nmoxkasanu, uTo KO3((UIUEHT HCHOJb30BAHUS a30Ta MOYEBUHHI
pacTeHHSMU INIpU BceX OOBIYHO INpHUMeHsgeMblX Ha INpakTHKe IIpHe-
Max ee BHeCeHHUs (TOBepXHOCTHOe BHECEHHe II0 BCXOAAM, BHece-
HHe Ha NOBEPXHOCTb NOYBHl [0 IOCeBa, PaBHOMepHOe paclpereJe-
HHe ynoOpeHUs] B MOUYBE) B YCJIOBUSAX TNOJA30JUCTOH CYTJIHHHUCTOH
TIOYBBl M YepPHO3eMHOH IMOYBBI He HHXKe, 4eM COOTBeTCTBYIOLLAs Be-
JIMYMHA /IS aMMHA4YHOH CeJHUTPhl, a pasMep NOTePb a30Ta U3 MO-
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YEBHHBI IIPH YKa3aHHBIX crioco6ax BHECEHHS WM TaKo# XKe, HIA
naxKke MEHbIUUH, 4eM IIpH HCIIOJIB30BaHHUH aMMIayHOH CEJIUTPHI.

3. Tak kak 3 GeKTHBHOCTh MOUYEBHHBI BO BCSIKOM CJIyyae He

HH2Ke, UeM aMMHAuHOH CeJHTpBHI, TO, YUHTHIBasg ee JydluHe GH3H-
KO-MeXaHHyecKHe KayecTBa H 06oJjiee BBICOKYIO KOHIEHTDAIHIO B
CPaBHEHHH C aMMHMAuYHOH CeJHTPOH, cjaedyeT INpPH3HATb LeJecood-
pasHBIM caMOe IIMPOKOe pa3BHUTHE ee IPOH3BOJACTBA M IpHMeHe-
HHS B CEJbCKOM XO35HCTBe KakK yHOOpeHHS IIPH TOM YCJOBHH, UTO

ee

CTOMMOCTb (eJHHMIA a3oTa) OymerT ©GJH3KA K CTOMMOCTH aM-

MHAYHOH CEeJHTPHL.

L.
2.

—

12.

-13.

—S © 0 N o o
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MOYEBHHO-®OPMAJbIETH{HBIE Y TOBPEHIA *

B CCCP wu psapme sapyGexHbIX CTpaH BELYTCS HCCAELOBATENb-

ckue paloTbl MO CO3JaHHI0 TPYAHOPACTBOPHMOIO, HO XOPOIIO
yCBOSIEMOTO PaCTeHHSIMH a30THOTO YAOOpeHus.

Bricokas PacTBOPHMOCTb M IIOABHIXKHOCTHL B TIIOYBE Aa30THBIX

yao6penuii OOBIUHBIX BHIOB He BCeria IoJe3HB. B  pafionax

* CraTess Hamucasa B coaBTopctBe ¢ B. M. Cokomosoit u B. I'. Bmiom n

onmy6iaMKoBaHa B xypHale «XHUMHsI B CENbCKOM Xxo3siicTBe», Ne 2, 1964,



JIOCTATOYHOTO YBJIAKHEHHUS, OCOOEHHO Ha JIerKUX I0YBAX, a30THbIE
yno6peHusi, OGJjarofapss HMEHHO 3TOH MNOABHIKHOCTH, OBICTPO BBHI-
MBIBAIOTCS U JJI51 CEJbCKOXO35HCTBEHHBIX pacTeHUH TepsoTcsa. Bo
Braxueix cyorponukax CCCP ko3¢pdunueHT HCIONB30OBAHHST pac-
TeHUSAMH a30Ta yJaoOpeHu#l (uaiiHble xossifictBa) 20—25%; 50—
609% BHeceHHOTO as3oTa BHIMBIBAeTCH OCAJKaMH. 3HAUHUTEJNbHBI IIO-
TepH a30Ta Ha JIETKHX NOYBAX 3alafHBIX H HEKOTOPBIX LEHTpaJb-
HBIX o6JacTell cTpaHbl. Brlcokas MOABUKHOCTb Aa30THBIX YHAOOpEHHI
OTPULLATENIBHO BJIHSIET HAa MHCHOJIb30BAHHE UX H B pecmyOJHKax
Cpenneit Asum, TAe OHH, Jaxe €CAM HX BHOCAT B aMMHAUYHOI
¢opMe, GLICTPO HUTPHQUIUDPYIOTCS U BOCXOASIIIUMH TOKaMH BJaru
BBIHOCSITCSI Ha IOBEPXHOCTb IIOUBHL, 00pas3ys cBoeoOpasHble COJe-
Bble BBIIBETHI. '

B nByx kpaiiHUX C/ayuasiX — H36BITOUHOE YBJIaXKHEHHE HJIH CV-
XOH ¥ KapKHH KJMMaT — CJAHIIKOM OBICTpast MHUTpalus as3oTa BHU3
WM BBEPX NO NPOQHI NOYBB NPUBOAHUT K CAAGOMY HCHOJIb30Ba-
HHIO ero pacteHusMu. Has stux obsacreit Tpebyercs Takoe ymoO-
peHHe, Kotopoe OBl NOCTOSHHO HAXOAMJIOCH B TOM CJIO€ TOYBHI,
KyJa ero BHEC/IH, B CJOe pasMelleHHsT OCHOBHON MacChl KOpHEH.

Kpowme Toro, naxe camble BBICOKHE H03bl TPYRHOPACTBOPUMBIX,
HO XOpONIO YCBOSIEMBIX a30THBIX YAOOPeHHH He Co3MarT H30OHI-
TOYHO BpEeJHbIX KOHIEHTpanu# NOABHKHOTO a30Ta H BBICOKOTO
OCMOTHYECKOTO J[aBJIeHHs NOYBEHHOIO DacTBOpPa, K KOTOPOMY UyB-
CTBUTE/JbHBI OUeHb MHOTHE paCTeHHs, OCOOEHHO B HauaJje CBOEro
pasButusi. CosnaHue ynoO6peHHs, OTBEUAIOIIEr0 yKa3aHHLIM TpeGo-
BaHMSM, — BaxKHasl 3ajflaua arpoOXHMHKOB ¥ TEXHOJIOIOB.

Ilpn xoMmneHcanyu MOUYEBHHH C aJH(paTHUYECKUMH ajbAerugaMi
(bopManbaernnoM, ameTasbIeruioM, IPOIMHOHOBBIM aJibAerHaoM)
TIOJTyuaroTCss KOHJEHCATH, COep:Kallue as3oT B TPYNHOPACTBOPUMOH
dopme. B 1916 r. Nukcon u Telsiop BrepBbie BHIASAHAN U ONHCAJH
vertunenmoueBuHy ((NHp)2COCH;), obpasywomytocss npu omnpene-
JIEHHBIX YCJIOBHSIX KOHIEHCAlUH MOYeBHHBH C (DOPMasbIeruiIoM.
MerunnenMoueBHHA THAPOJHU3YETCS] MUHEpAJbHBIMH KHCJIOTAMH, B
XOJIOJHOH BOJ€ HepacTBOPHUMA, B ropsiuell — OTYacTH.

B CIOA B 1939 r. xomnanus «Jl1omoH» moJsyuuia Ha ONBLITHOM
YCTaHOBKE KOHJAeHCAnueH MOMEBHHBI ¢ (opMasibAerugoM ymobpe-
HHe, cojepkaiiee 0kKolo 38% asora, OCHOBHas Macca KOTOPOTO
HepaCTBopnma B XOJIOJHOIl BOJe. 910 yRoOpeHHe HasBagu ypea-
dopmom. ITosxke ynoGpenus Takoro Tuna moayuunau B [P u He-
KOTOPBIX APYTUX CTpaHaXx.

Omnbitel, npoBeneHuvie B CIIA, Awprawmu, T'IP, SImoukn u Ap.
[l—4], mokasasu, YTO B MOYBE a3CT ypea(popMa OYeHb MeJIEHHO
npeBpallaeTcs B HUTPATHYIO (OPMY M NPAKTHYECKH M3 IIOYBHI He
BBIMBIBAETCH, HO B TO K€ BpeMsl Guarojapsl IPOUCXOAAIINM O6HO-
JIOTUYECKMM H (H3UKO-XUMHUYECKHM NpOUEeccaM OH CTAHOBHTCH J[O-
CTYNHBIM PaCTEHHSIM.

Heo6xonuMo OTMeTHTb, YTO HCIOJIb3OBAHHE DACTEHHSIMH a30Ta
MOYEBHHO-(POPMaNbAETUAHBIX yAOOPEHHH, H3rOTOBJIEHHBIX B PA3HBIA

56



cTpaHax, KosebJeTcss B JOBOJNBHO IIMPOKOM HHTepBaje. DTO CBA-
3aHO C T€M, UTO YCJOBHS HM3TOTOBJIEHHS OKa3blBalOT CYLIeCTBEHHOE
BJIHSIHAE Ha XUMHUECKHH COCTaB 3THX IpeHapaToB M Ha MAOCTYI-
HOCTb HX a30Ta pacTeHHAM. BaykHoe 3HaueHHe HMEIOT TeMIepa-
Typa, IpH KOTOPOH NPOU3BOJAUTCH KOHIEHCALHs MOUYEBHHHL C (Op-
MaJbIeruoM, COOTHOIIEHHe 3THX KOMIOHEHTOB B DEaKLHOHHOH
cvmecr, pH, HmpomosKUTEJBHOCTh KOHAEHCAUuu M T. I. B kucioi
cpelme  TNEPBEIH  NPOAYKT  KOHIEHCALMH — METHJIOJMOYEBHHA
NH;CONHCH;0H — coenvneHnne, xopouo pacTBOPHMOE B XOJO.-
HOIl BOJE M CPaBHHTENBHO OBICTPO THIPOJH3YIONLeeCs B IOYBe.
B xome mpouecca MeTHJIOAMOUYEBHHA KOHIEHCHPYeTCS B MeTHJECH-
MoueBHHY ¢ BbigeseHneMm H,O.

NH,CONHCH,OH - NH,CONHCH, -+ H,O.

MerTuieHMOUeBUHA HOJUMEPHU3YETCS B NPOAYKT C OOJBIIMM HJIH
MEHBIUIUM YHCJIOM METHJEHMOUYEBHHHBIX TPYII. O3TOT NPOLYKT —
OCHOBHOE BELIECTBO MOYEBHHO-GOpPMaabIerHaHbX ynoOpenur. llen-
HOCTb ero Kak HCTOYHHKa asoTa JJsi pacTeHHH B 3HAUUTEJIbHOMN
Mepe ONpEHeJsieTCsl ero CHOCOOHOCTBIO K THAPOJH3Y H K pacluel-
JeHHIO Ha OoJiee JabuibHble (opmbl. Ilociennee 3aBHCHT OT cTe-
NeHH MOJUMEPH3aUHH U CTPYKTYPH paccMaTpHUBAaeMOrO BellecTBa.
KpoMe OCHOBHOrO NPOAYKTa, MOUYEBHHO-GOpMajbIeTruiHEe yrobpe-
HHUS coJepxKaT MeTHJOJMOUEBHHY U HeOoJbIIOe KOJHYeCTBO Helpo-
pearupoBaBliell MOUeBHMHB. B 3aBHCHMOCTH OT YCJOBHH KOHHAEH-
Calld COJepXKaHHe HX B yNOOPeHHH 3HAUMTEJbHO BapbHPYeT. IJTO
BHOCHT CyLIeCTBeHHBIE PAacXOXKIEeHHSI B OUEHKY 3()(HEeKTHBHOCTH MO-
YeBHHO-(OpMaJbIeTrHIHEX YI0OpeHH.

B ommitax, npoBemennsix B CIOA u T'IP, nokasaHo, 4To COOT-
HOLIIeHHe MOUYeBHHH H (QopMajbleruia B PeaKUHOHHOH CMECH OKa-
3pIBaeT OOJIbLIOE BJAHMSIHHE HAa CKOPOCTh HUTpPH(HKALMU ypeacdopma
B mouBe u Ha 3QdexTuBHOCTL ero asora (Kuapk, 1956; Amncopr,
1962) [1, 2]. Ilpu orTHoweHuHu, GIH3KOM K 3KBHMOJSPHOMY (IIpH-
MepHO MOJb MOUEBHHEI Ha MOJb (hOpMaJbIerujia), HUTPHOHKAIHS
ypeadopma npoTekasia KpaliHe MeJJIeHHO M a30T ero ouyeHb cjaabo
ycBauBaJcsl pacTeHusiMH. [lpu OGoJsiee BHICOKOM MOJSIDHOM OTHO-
[IeHUH MOYEBHHBl K (GopMasbIerniy HHTeHCHBHOCTh HHTpH(UKanHH
ypeadopmMa H MAOCTYHHOCTb €ro asoTa pacTeHHsM IMOBbIIIAJIACh.

ITogoOHble pe3ynabTaTHl MOJdydeHB W HayuyHBIM HHCTHTYTOM IO
ynoGpenusmM W wuncekrodyurunumnam (HUYH®). B ombitax us-
yuaaHu Hpenaparsl, CHHTe3HPOBaHHbe B JlaGopaTOPHH XHMHUYECKOM
texHonorut MIY mom pykosonctBom akan. C. WM. Boabgpxrosnua,
HasBaHHBIE UM Kap6amucopmom (taba. 1).

Hayuenne obpasuos kap6amucopMa nokKasano, 4To BOAOPaCTBO-
puMasi ¢ppakuus azora oO6OMX NpEenaparoB yCBauBaETCS PACTEHHAMHY,
KaK H a30T OOBIYHBIX YALOOpEHHH, HO CYILeCTBYET 3HAayHTe/lbHOe pas-
JHUYHe B yCBOSIEMOCTH HepacTBOpUMOro asora (Taba. 2, 3). -

W3 npuseneHHbIx B Tabauunax 2 u 3 AaHHBIX BHIHO, YTO Hepac-
TEOPUMBIE a30T KapGamudopma | ycBamBajcss pPacTeHHAMH Ype3-
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Ta6namma 1

CopepxaHue a3oTa B npenaparax kap6amudopma

MouaspHoe O0THO-
Ipenapatst LIeHHEe MOYEeBH- Conepxanue Conepxxanue Bonopacrsopu-
kapbamudopma | Hbl K opMaib- obuero BOJOPaCTBOPH- | Mblil a30T, % OT
Leruny asora, % Moro asora, % | 06uiero asora
I 1,25:1 39,6 10,0 25,28
11 1,50:1 41,6 16,68 40,1

Ta6auna 2

BblHOC a30Ta ypoxKaem OBCAa B BEreTalMOHHOM OMNbITE C PA3JHYHbIMH
npenaparamu kap6amudopma

Ho3a asora, T Henonsso-
B TOM YHCJe Yposicai | Bauue
CYXOoH | Asor pacTeHusMH
Yno6penus Bech 3eJeHO | B ypoxae, | s30ra u3
a30T Bonopacr- | BOLOHE- Maceet r yLoGpeHus,
BopHMblii | PACTBOpH- | oOBca, T o
MbIH
PK don (xour-
pob) — — — 10,1 0,093 —
PK + MoueBuHa 1,0 1,0 — 71,8 0,808 0,715
PK + xap6amu-
¢dopm 1 1,0 0,256 0,744 38,5 0,340 0,247
PK + kap6amu-
dopm I 3,0 0,768 2,232 72,3 0,815 0,722
PK + kap6amu-
dopm 11 1,0 0,401 0,599 60,5 0,546 0,453
PK + kap6amu- :
¢dopm 11 3,0 1,203 1,797 82,3 1,557 1,464

Ta6anunupa 3

BblHoc a30Ta ypoKaem OBCAa B BereTalMOHHOM OmNbiTe ¢ KapGamudopmamm,
npeBapuTelbHO OTMBITHIMH OT BOZOPACTBOPMMOR (pakuuu

Ypoxait Asor Vicnounsao-
Ilosa |cyxoit sede-| B senenoi | BBIHOC BaHHe a30Ta
Yno6peHust asora, r | HOi Maccht Macce a30Ta pacTeHHAMH
oBCa, I oBca, T ypoxaeM, rf u3 ygoﬁpe-
HHA, %
PK ¢on (KOHTpOIb) — 14,3 0,878 0,125 —
PK -+ moueBuHa . 0,3 38,3 1,035 0,398 90
PK 4 MoueBHMHaA 1,0 56,4 1,560 0,880 75,5
PK - xap6amudopm I
OTMBITHIH 1,0 24,4 0,945 0,231 10,6
PK + xap6amudopm I
OTMBITHI 3,5 46,9 1,035 0,487 10,4
PK + xap6Gamudopm II
OTMBITBIH 1,0 42,9 0,740 0,317 19,2
PK + xap6amudopm II
OTMBITHIH 3,5 64,6 0,945 0,610 13,9
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BuivaiiHo cna6o. Kosd¢puuueHT HCHOAB30BAHHSA €ro 3a OAMH Bere-
TAIHOHHBIN ce30H He npeBbiman 10%, ko3 UIHeHT HCIOIb30BaAHUS
HepacTBopuMoro asora kap6amudopma II moutm B 2 pasa Bhime.

ITU JaHHBIE XOPOIIO KOPPEJUPYIOT C pe3yabTaTaMH ONBITOB IO
M3yUEeHHIO NpeBpalleHyss B NMOYBE HEPACTBOPHMOIo as3oTa Kapbamu-
¢opma I u Il (taba. 4).

Ta6bauma 4

Crenenp HUTPHGHKALHN HEPACTBOPHMOIO a30Ta NMpenaparoB
kap6amudopmos I u I (onbiTEl B 1a6OPaTOPHEIX YCJOBHSX,
Temneparypa 25°C, BiaxzocTb 609 OT IOMHOR BIArOeMKOCTH)

[1PONO/IKNTE b= V;)oig;%‘gﬁg;"
ITpenapatoi ITousa Hgi:{;;;ﬁgg' azota oT
¢ mouBoii, nueii| BiieceHHOro
KOonuyecTBa
Kap6amudopm 1 IMogzoaucrasg cyriau- 45 0
HHCTad
Kap6amudopm [ To xe 70 22
Kap6amudopm 11 » w 45 8
Kap6amudopm II s » 70 42
Kap6amudopm 1 Ceposem 45 5
Kap6amudopm [ To xe 70 7
Kap6amudopm II » 45 10,5
Kap6amudopwm II - 70 31

Boabmoe BnusHMe Ha 3¢ (EKTUBHOCTb MOUYEBHHO-(POPMaJble-
THIHBIX YOOOGpeHH# OKasbiBaeT TeMIepaTypa KOHAeHCanuu Moue-
BHHHI ¢ ¢opmanbrerunom. ITpu remneparype 30—40°C u npu ontu-
MaJbHOM MOJSDHOM OTHOIIEHHH NOJNYYalT IPOAYKTH C HanboJee
BBICOKOH YCBOSIEMOCTBIO a30Ta, JAajbHefilllee MOBBLIIIEHHE TeMIepa-
TYpBl KOHAEHCAINY NPHUBOANT K CHHIKEeHHIO 3()(eKTUBHOCTH HOJNyYae-
MOro INpOAyKTa. ITO XOpPOLIO BHAHO IO pe3yJabTaTaM OINBITOB
HUYV®, B KOTOpPHIX HM3yuajuCh OTHEJbHBIE Ipemaparbl Kap6amHu-
dopma, usrorosnerusle B jgaboparopun I'MAIl (TocynapcTBeHHBI
HHCTHTYT INIPOM3BOJACTBA U NPOEKTHPOBAHHS a30THOH INPOMBILLIEH-
HOCTH) IIPH OJHOM K TOM K€ MOJISIpHOM OTHOLIEHHH MOYEBHHBEl H
dopmanbneruna (2:1),Ho mpu pasHux TeMmepartypax (tabi. b).

[Ipenapar 36 (reMmepaTypa koupxeHcaumuu 30°C) mocTaTOYHO
5¢¢eKTHBeH, ero HepPacTBOPHMBHIH a30T XOPOIIO yCBauBaeTCs pac-
rTeHuaMH. CoBepIIEHHO HHble Pe3yJbTAThl HAJ0 HCIBITAHHE IIpena-
patra 37, NMOJY4YEHHOrO INPH CPABHHTEJbHO BBICOKOH TeMIlepaType
koupeHcanun 60°C. DToT mpemapaT OKaselBaJl HEKOTOPOE IIOJIOKH-
TeJbHOE AeHCTBHe Ha pacTeHHs JUIUb Osaromapsd HAJIHUHIO B HEM
BOJOpacTBOpUMON ¢paknuu asora. Ho korma 3Ty ¢paxmuio or-
MBIIH, 3(@eKTHBHOCTh Ipemaparta pe3ko cHuauigach. Ciaenosa-
TeJbHO, IPH COBPEMEHHOM COCTOSIHHH TEXHOJIOTHH IIOJNYYeHHSI MO-
4eBUHO-(QOpPMaJ/blerHIHbIX YAOOpeHHi TeMmepaTypa KOHJAEHCAIHH
He noskHa npessimats 30—40°C.
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TaGauna 5

Bausnie TeMIepaTyphl KOHJEHCALMHM NpPH NOAyYeHHH KapGamudopma
Ha ero addexTuBHOCTL (032 azora — 1,0 © Ha cocyn)

9 § &0 Ypoxaii oBca,

< oo ° % r [

CEREREEE &=

Hpeﬁaparbx xapb6amudopma Eg % 3 :a § § =

SElEg s o s | 0%

Solitges 2] B | E8

&% |0&8HE 3 S a5

Kontpoap (6e3 asora) — — 8,21 13,1 186

IIpenapar 37 60 | 17,2 |116,8 | 21,2 | 335

[Tpenapar 36 30 | 26,8 | 25,7 | 28,8 | 638

[Tpenapar 37, ormbITBIH OT BOZO- | 60 — 10,6 | 14,8 | 275
pacTBopuMoOil dpakuuu

ITpenapat 36, oTMBITHIE 0T BOJO- | 30 — 27,71 27,8 | 585
pacteopuMoit dpakinun

B nacrosinee Bpems B T'MAIT (C. . ®punman u ap.) paspa-
0OTaHBl ONTHMAaJbHbIE YCJIOBUSI M3TOTOBJIEHHS KapO6aMupOpMOB C
BBICOKOH CTeNeHbIO JOCTYNHOCTH MAJS pacTeHHil BOLOPACTBOPHUMOTO
asora:

MOJISIDHOE OTHOLIEHME MOYEBHHA : popMab-
JAerun e e ® 4 s s e 4 s s e s s e e s :
Temmeparypa KoHmeHcamud, °C . . . . . . 30
pH peaxiuoHHOH cMeCH . . . . .. ... 30
peryaistop pH . . . . o . . . ... ... HeSOsum
i‘IsPOA:

1

NPOMONMKUTEJNBHOCTh KOHAEHCALMH, Yac. . .

CocraB mpenaparTos, IOJYUYEHHBIX IIPH 3TUX YCJIOBHUAX, IpHBeleH
B Tabuaume 6.
Ta6auma 6

XapakTepucTuka npenapatos kap6amudopma

ConepxaHue
061iero HepacTt-
AsoT, pact- | A30T, pact-| BOPHMOro aszora
Conepxa- | "pogyvpif | Bopumsiit B | B npemapate
[penapaTet HHE OOLIEr0| g ropsyei | XOMOMHOI | moOCTe OTMbIBA-
a30Ta, % | poge, % BOLE, % HHS 230Ta XO-
JIOJHOH BONOH,

%

Kap6amudopm 36 (pH
peryaupyercs nobasie- |
auemM HySOy) 31,9 8,7 5,4 30,0

Kap6amugpopm 43 (pH
peryaupyercss jgobamae-
mueM HyPO,) 37,0 11,5 7,2 35,4

B omeitTax mo ucmbiTaHHIO NpemapaToB KapGamudopma 36 u 43
UX JefiCTBHe CPaBHHUBAJOCh C JeHCTBUEM OOBUHOR MOUEBHHBI
(rabn. 7).

‘

60



TaGuauuma 7

A deKTHBHOCTH MOUEBHHBI H PA3JHYHbIX npemnapaTos kapbamupopma
B BEreTallHOHHOM ONBITE C OBCOM

Ypoxait oBca, r
P Wcnoabzosanue| Kosdouunenr

Hosa BuHOC | pacrennaMu | MCnoab3oBaHis
Hciounimy asora asora, a30Ta, | agora yno6pe- | a3oTa yRoGpe-
rjcocyi| 3epHO | coioma] Mr HHi, T HUit, %
PK ¢oH (KOHTPOAD) - 8,2 113,1 ] 186 — -
PK -+ MoueBuHa 0,5 123,628,2] 529 343 69
PK -+ moueBuHa 1,0 | 31,9 33,5 | 834 648 65
PK -+ xap6amudopm 36 1,0 [ 25,71 29,2 | 638 452 45
PK -+ kap6amudopm 43 1,0 | 28,2 130,2 | 732 566 57
PK + xapGamupopm 36 -
OTMBITHIH 1,0 | 27,7 | 27,8 | 585 399 40
PK + KapGaMHQ)opu 43
OTMBITBIH - 1,0 | 28,5 | 28,2 | 662 476 48

M3 rtaGmaunel 7 BHAHO, UTO HEpPacTBOPUMBIH a30T 3TUX Iperna-
paToB IO CBOEH IOCTYIHOCTH pacTeHUAM H 3(PPEeKTHBHOCTH MpHU-
GauKajacs K asoTy MoueBHHB. Ecau npussath 3a 100 nmpuGasky
ypoXKas M CTeleHb HCNOJNb3OBAHUs a30Ta MOYEBHMHBI, TO NIpHOaBKa
ypoxasi OT TaKOi Xe [03b a30Ta Mpenaparos Kap6aMncpopMa
BHIDA3WUTCS BeJWUYHHAMHM, NPHUBEAEHHBIMH B Tabjauie 8.

TaGauma 8

JeiicTBue Ha ypoxkail pacTeHuii MoueBHHbI H KapGamudopma

Mouesuna 100 100
Kap6amudopm 36 74 70 -
Kap6amudopm 43 84 87
Kap6amundopm 36 oTMbiThIl 82 62
Kap6amudopm 43 OTMEITEHL 77 74

BaxHol oco0eHHOCTBIO KapOamMu(popMa, CHHTe3MPOBAHHOIO B
I'MAIT (MonsipHOe OTHOIIEHHe MOuYeBHHA : popManabjeruy = 2 :1,
remneparypa kKoHZencanuu 30°C, pH cmecu 3), sBjasercs To, 4TO
3T IpenapaTel B OTJHYMe OT IpenapaToB, HMEIOIIUXCA Ha 3a-
pyOe:KHOM PEIHKE, MOTYT CPaBHHUTENBHO JOCTATOYHO OOecleyuBaTh
pacTeHHs a30TOM YK€ B INEpPBOe BpeMsl IOCAe BHECEHHA [axke B
TOM CJIyyae, €CJH MOJNHOCTBIO OTMBITH OT BOZOPACTBOPHMOIO as3ora.
ODTO MOATBEPXKAAeT OIHT, B KOTOPOM ydeT ypoxas oBCa IPOHU3-
BOAMIM 10 o0pasoBaHHs KoJjoca uepe3 45 [Hell moc/ie moceBa
(Taba. 9).

Pacrenns 3a 45 npHeft u3 HeGosbuION [03B KapGamudopma
YCBOMJH [JOBOJBHO 3HauHTeJbHOE KOJHYecTBO asoTa. [lpu BHece-
HHHM Ke BTOPO¥ H03Hl KapOamudopMma ypoxkai craa GIH30K K ypo-
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Ta6anma 9

dddexkTHBHOCTL MOYEBHHBI H KapGamMudopMa B KPaTKOCPOYHOM
BEreTalliOHHOM ONbITE C OBCOM

Ypoxaii |Conepxanye| o
cyxoit sene-| asora B BIHOC 230~

Y no6penus HOI1 Macchl,| pacTeHusax, Tae}z’p‘:;‘lfa'
,

..,
B

PK — ¢oH (KOHTpOJB) 7,7 1,52 117
PK -+ moueBuna 0,5 r asora 14,0 3,12 436
PK -+ mouesuna 0,1 r asora 14,0 3,95 555
PK -+ xap6amudopm 36 0,5 r asora 11,7 2,11 233
PK + xap6amudopm 36 1,0 r a3ora 12,9 2,54 328

xaio 1mo moueBuHe. OpHako Kapbamudopm He obecnedusa TOT ypo-
BeHb KOHIIEHTpAIHH YCBOSIEMOIO a30Ta, KOTOPHIH CO3LaeTcs B IOYBE
pacTBOPUMBIMH a30THBIME yHo6penusmu. IIponeHT asoTa B MOJIO-
ABIX pacTeHWsX, BhIPAlleHHbIX IpH BHeceHHH Kapbamudopma, GbLI
3HAYHUTEJIbHO HHUXKE, YeM y TeX, KOTOpbIM JaBaju MoueBuHy. Ho
H36BITOK PACTBOPHUMOrO as3oTa B NOYBE HE BCErjJa HY¥KeH, a 4acro
OblBaeT Haxe W BpeleH. B 3TOM omblTe IepBOH [03bl MOUEBHHBI
OBLTIO BIOJHE JOCTATOYHO AJISl HadalbHBIX 3TANOB POCTa pacTEHHUH,
BTOpas [103a y¥Ke He YCHJIMJIA HX POCT, a TOJbKO HOBBICHJA CO-
IepKaHHue a30Ta B pacTeHUdX.

B ombiTe ¢ KyKypy30H yBeJHUYeHHe 03kl a30Ta, BHECEHHOIO B
(opMe MOUEBHHBI, BbI3BaJO JaXe CHHXKEHHe ypoxkas, B TO BpeMs
KaK Ta e J03a a3oTa, BHeceHHas ¢ KapbamudopmoMm, mana Mak-
CUMaJsbHYyI0 NpPHGABKY ypoxkas CyXOi Maccel KyKypysel (rabua. 10).

Ta6aunma 10

BuausiHHe BBICOKHX 103 a30Ta Ha KYKypy3y

Ypoxait cyxoit | IlpubaBka ypo-
Y no6penue Jlo3a a3oTa, I | MacCel KyKypy- Kag oT
3B, T azoTa, r

PK — ¢oH (KOHTpOIDb) — 27,5 —

PK -+~ MoueBHHa 1,5 96,5 69,0
PK 4 mMoueBuHa 3,0 77,5 50,0
PK + xap6amudopm 42 3,0 113,5 86,0

[Tocrenennas ruaposausanus kap6amudopma B IOYBE [esaeT
3T0 ynoGpenune ocoGeHHO 5(P(EKTHBHBIM [Js TeX BHIAOB DaCTeHHI,
KOTOpPbIE€ NPOSIBJISIOT IOBBIIIEHHYIO UYBCTBHTENIbHOCTb, OCOGEHHO B
IlepBble CTaJHU pAa3BUTHS, K H3OBITKY YCBOSEMOTO a30Ta HJIH K
HOBBIIIEHHI0 OCMOTHYECKOT'O [AAaBJEHHs, BBLI3HIBAEMOrO BHECEHHEM
pacTBOPHMBIX a30THBIX yao6penuil. Hanpumep, JeH-qoAryHel B Ha-
yajie CBOeH XXM3HHM BecbMa TyBCTBHTeJEH JaxKe K YMEDPEHHBIM MIO-
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3aM a3OTHBEIX yAOOpeHUi, NO3TOMY CYHTAJNOCh, YTO IOJ JeH HYXKHO
BHOCHTB He Goubine 30—40 Kr a30Ta Ha rekTap.

OnbITH, NpoBefeHHble HA JloNronpyaHO# arpoXUMHUYECKOH OMBIT-
ot cranuuu HUYHW®, noxasanu, uTo BHeceHue IOJ JeH KapOa-
mudopMa B [03aX, NPEBOCXOAAIINX OOBIMHBIE HODMBI a30Ta, He
TOJNBKO He INPHUBEJO K KAaKUM-TH60 OTpPHIlaTeJbHBIM pe3yJbTaTaM,
HO, Haob6opoT, co3pmato Haubosee O6JIaroNpHSITHBIE YCAOBHS IS
PasBUTHUSA JbHA.

L1 BBISICHEHHSI CTENEeHH BLIMBIBAHUS a30Ta H3 pAasJIHIHBIX
¢opm ynoOpeHHII NPH BHECEHHH WX B MNOYBY MHpoBeau Jjaboparop-
HBII OnbIT. B mouBy BHOcH/IM mo 600 Mr asoTa B BHIe aMMHauHOH
CEJIUTPbI, MOYEBHHBI M Tpex o6pasnosB kapbamugopma. Ilepeme-
ITaHHYI0 ¢ YZOOpeHHAMH NOYBYy IOMeNlajil B cocyabl Mumiepsuxa
W NpOMBIBANH 2,5 J1 TUCTHIJIUPOBAHHON BOLHL. B mpomejmefl yepes
TIOUBY BOJEe OINpeleNsIH colepxkaHHe obmero aszora (traba. 11).

Ta6auma 11

CreneHb BLIMBIBAEMOCTH a30Ta H3 PasJHYHBIX BHAOB YA0GpeHwuit
NpH BHECEHHHM HX B NoyBy (n03a asora == 600 mr)

Conepxa- Crenenn

HHe BOJO- | Bcero Bbi- [ BeiMbITO BrIMbiBAG-

Yaoperne Moro a30Ta, | 3 MoUBH, | yoOpertx,|  MOCTH K3

% OT obIe- Mr Mr yRoGpenuit,
ro %
Be3 asota — KOHTPOJb — 298 — —
AMMHauHas ceauTpa 100 686 388 65
MoueBuHa 100 527 229 38
Kap6amudopm I 25,6 425 127 22
Kap6amudopm 11 4,6 327 29 )
Kap6amudopum II1 9,3 353 55 9

Janneie Tabauusl 11 moxaselBaiT, uTO OGOJbIIE BCEro asoTa
BBIMBIJIOCH U3 aMMHAYHOH CeJHUTpPHI, 3HAYHTEJbHO MeHbIIE H3 MO-
YeBMHBI, OCHOBHas Macca asoTa KOTOPOH MpeBpaTHJIach B IOYBE
B aMMUauUHylO, MeHee NOABHXKHYIO (Gopmy asora. M3 kapbamudop-
MOB BBIMBIICS TOJIBKO BOAOpPacTBOPUMEIl a3oT. CillefyeT OTMETHUTh,
4TO B INIOYBE aMMHa4YHBIH a30T aMMHAuHOH CeJHTPhl U aMHIHBIH
430T MOYEBHHBI CPABHHUTEJNBHO OLICTPO HUTPUGHUUHUDPYETCH U Iepexo-
IHT B JIETKONOJBHIKHOE COCTOSIHHE, YTO 3HAUUTEJbHO YBeJHYUBAET
IOTepH asoTa M3 1uX ynobpeHuil. Bech 00pasyouACs HUTPAaTHBIH
430T pacTeHHsl YCIeBAIOT NOJHOCTBbIO HCNOJAb30BaTb. IToaromy mo-
TepH a3oTa U3 kap6amudopma 3a CyeT BHIMBIBAHHS HE3HAUHTE/bHBI
B TeyeHHe BCEero BeTeTalHOHHOTO MepHoa.

Kapb6amudopm — nepcnekTHBHoe ynoOpeHHe He TOJNBKO IJIS H3-
OBITOYHO BJIAXKHBIX PAaHOHOB 3aKaBKasdbsd M OpOIIAeMBIX paiOHOB
Cpenneft A3um, HO W AJsI OTHEJbHBIX KYJABTYp B APYruX pailoHax
Halled CTPaHH, HaNpUMep IJs JbHA, HEKOTOPBIX OBOLIHBIX KYJb-

63



TYp B OCOOGeHHO OJs1 KyJbTyp 3aKPBITOrO TpPYHTa, I'e Tpebyercs
NOCTOSIHHBIII M ONTHMaJbHBIH yPOBeHb CHaOXeHHsI pacTeHHH aso-
TOM. .

HecMorpss Ha TO uyTo enmHMma a3ora B kKap6amudopme Ipu
BCEX YCJNOBHAX OYyIeT CTOHTh LOpOXKe, YeM B OOBIUHBIX a30THHIX
yA0OpeHusx, UCNoJb30BaHNe KapOaMH(popMa [J YKa3aHHBIX BhIIIE
HeJiefl BecbMa Ieaecoo0pasHo.
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B DO =

IIOBBIIMEHNE KOY®OUINEHTA NTEUCTBUA
OU3NOJOTNYECKT KUCJIBIX A30THBIX YIOBPEHUIT
IIYTEM NX N3BECTROBAHUA *

dusnosornueckas uau OHONOTHUECKAs KHUCJIOTHOCTb CyabgaTta
aMMOHUS, XJOPHCTOTO aMMOHHSI, HUTpaTa aMMOHHSI U JAPYTHX .KHC-
JBIX (OpM a30THBIX yHOOpeHH{l OTPHIATEThHO CKa3bIBAeTCSI Ha HX
3()QeKTUBHOCTH B YCJIOBHSX NPHMeHEeHHs Ha HEeHACHIIEHHHX OCHO-
BaHUSAMH KHCJABIX mnouBax. Hawmbosee pesko ckasblBaeTcsl OTPHILA-
TeJIbHOE BJIHSHHE (DH3HOJOTHYECKOH KHCJIOTHOCTH 3THX (OPM a3oT-
HBIX YHOOpeHHil NpH WX NJIHTENbHOM CHCTEMaTHUeCKOM IpHMeHe-
HUH, B 0COOEHHOCTH Ha JIETKHX c1a600ydepHbIX nouBax. Pe3yabTaThl
IJUTeJbHBIX TIOJEBHX ONBITOB, NPOBeNeHHHIX Ha J[osarompymnHom u
JlioGeperikom ombiTHEIX noasx HUYW® [l], paBHo kKak u wumerno-
Iuecsl HHOCTpaHHble JaHHbe [2, 3 ¥ [p.], MOKA3kIBAIOT, UTO (H3HO-
JIOTHUECKH KHCJble (QOPMBI a30THBIX YAOOpPEHHH NP €3KErOTHOM HX
IpUMEHEeHHH Ha OJHOM H TOM K€ yJacTKe uepe3 HeCKOJBbKO JeT
TIOCJI€ WX HENpPePLIBHOIO NPHMEHEHHS TePSIOT CBOIO 3(Q(EKTHBHOCTD.
Ilpu stom Ha 6oJee CBA3HBIX TOYBAX MOHHUKeHHe 3(Q(EeKTHBHOCTH
aMMHAYHBIX YIOOpeHHH HaumHaeTCs MO3XKe, Ha Oojiee XKe JIETKUX
MaJgo6ydepHEIX NoUBax NajeHHe 3QQeKTHBHOCTH aMMHaYHBIX yA00-
peHUH HaunHAeTCs 3HAUUTEJNbHO OBICTpee.

HefiTpanusauus KHCJIOTHOCTH MOUBBEI NyTEeM BHECEHHS COOTBET-
CTBYIOUIEr0 KOJHUECTBA H3BECTKOBHIX MAaTePHaJOB YCTpPaHAET OT-
puIaTe bHOe BJAMsSHHE (DH3UOJOTHIECKOH KHCIOTHOCTH aMMHAayHBIX
ypo6penuii, ¥ 3¢(eKTHBHOCTh HX Ha H3BeCTKOBAaHHOH NOYBE B
GOJIbIINHCTBE CayyaeB npubaumkaercsi K 3PQeKTHBHOCTH HHUTpAT-
HBIX (opm aszora. TakuMm 06pa3oM, H3BeCTKOBAaHME, IIOMHMO BaxK-

* CraTbg ony6uauKOBaHa B XypHale «XUMH3alHMsl COLHAJUCTHUECKOTO 3eMJe-
neaus» Ne 8, 1939.
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HOM PO ero Kak (pakTopa KOPeHHOH MeJHOpPallMHd KHUCIBIX IOYB,
ABJSETCS TaKXKe MePONpUATHeM, 06GecHneyHBaIOUIUM HOPMaJbHYIO
5 deKTUBHOCTD (HHU3MOJOTHYECKH KHCJBIX aMMHA4HBIX YI006peHHH
Ha MOYBaX, He HACHIIIEHHBIX OCHOBAHUAMH.

OnHako NpH H3BeCTKOBAHHH NOYB OOBIMHO MPHUXOAMTCS BHOCHTH
CPaBHHUTENBHO GO0JbIIOE KOJUYECTBO H3BeCTHSIKA— oT 3 Ao 8 t/ra
il naxe Gojiee, B 3aBUCHMOCTH OT CBONCTB IOYBBI, TO3TOMY H3BeCT-
kKoBaHue Bcex mouB Cowo03a, HYXKAAOUUXCH B H3BECTH, BCJENCTBHE
3aTpyJHeHUH, CBf3aHHBIX CO CHa0XeHHeM M JOCTAaBKOH Ha moJe
Heo6XOMMOTO KOJUYeCTBA M3BEeCTHAKA, MOXKET ObIThb OCYIeCTBJIEHO
TOJIbKO B TeueHHe psAna JeT.

OcHoBHasi Macca a30THHIX ynoOpeHHH, NOTpe6/sieMBIX B ceflb-
ckoM xo3siictee CCCP, mpencrasjeHa B HacTosillee BpeMs (pH3MO-
joruyeckn (M OHOJOrMYecKH) KHCJAbIMH ¢(opmaMu. B ycaoBusax
II0UB, HaCHIIleHHBIX OCHOBAHMAMH (OOBIKHOBEHHBle M MOIIHBbIE Uep-
HO3eMbl, CpellHea3naTcKHue cepo3eMbl W T. 1), 06JaJalOMUX BBICO-
KOl HeHTpaJu3ymolel CHoCOOHOCTBIO, NOAKUCAAONIEe TeHCTBHE (HU-
3MOJIOTHUECKH KHCJABIX (OpM a30Td NpakTHYECKH HEe CKashBaeTcs
Ha HMX 50 (}eKTUBHOCTH, NOSTOMY Takue YHOOpeHHS, Kak cyabdar
aMMOHHA M HHTDAT aMMOHHS, MOTYT OBITb HCIOJNb30BAaHB 37eCh
He MeHee 3 (}eKTHBHO, 4eM KaJblueBas cejuTpa ((PU3HOJOTHUECKH
meJJ04HOe yAOOpeHue).

B ycnoBufix KHCJBIX, He HACBIIIEHHBIX OCHOBAHHUSMH NOUB (H-
3110JI0TMYeCKH M OHOJIOTHYeCKH Klicable (OPMBI a30THBHIX yaoO6pe-
Hu#l, 0COOEHHO INpPU HX CHUCTeMaTHYECKOM IIPUMEHeHHH, MO cBoed
5((peKTHBHOCTH 3HAYUTEJBHO YCTYNAOT (HU3NOJOTHYECKH Hies0y-
HBIM opMaM a3oTa — KaJbllueBOH M HaTpueBoi# cenutrpaM. OpHako
NPOU3BOACTBO NOCJAeAHUX 0OXOAUTCS AOpOXKe MO CPABHEHHIO C MpO-
II3BOJCTBOM CyJab(aTa MW HUTpaTa aMMOHHS. DTo mobyxKaaeT HC-
KaTb HOBble NYTH palMOHAJbHOTO H 3((EeKTHBHOTO HCIOJb30BaHUS
fosee JeunieBbIX (PU3HOJOTHYECKH KUCABIX (GopM asora. 3a rpaHu-
el BHIyCKaeTcsi CMecb HJIM CIJIaB HHTpaTa aMMOHHSI C MEJIOM.
O6pasywomascad B NOYBe H3 HUTpATa aMMOHHS KHCJAOTAa B MOMEHT
ee BO3HHKHOBEHHS] HeHTpasiu3yeTcsi 3a cueT MeJsa, II03TOMY CMeCh
saBaserca ¢usnosornueckn Hehdtpasapuoi [4, 5. B CIIA BBemeno
B IIMPOKYI0 NPaKTUKy IpPHMEHeHHe TYKOCMeceH, colepXKamux B
CBOEM COCTaBe HM3BECTHSIK WU JOJOMHUT. M3BeCTHAK HJIH HOJOMHT
BEBOJATCA B ynoOpHUTeJNbHble CMeCH Kak IS YJAyuYileHHss HX (uau-
YeCKHX CBOHCTB, TaK M IJs HeHTpaau3aluu NOTEHNUANbHON KHC-
JIOTHOCTH BXOJAIIUX B COCTaB TyKocMeceH KHUCJIBIX GOPM a30THBIX
yao6penuii. Hefirpanusanua ¢uanosornyecku KHCIbIX GopM a3oTa
INyTeM BBeJEHHs B HMX COCTaB MeJa 3aMeTHO MOBBIIIAET HX 3(-
(PeKTHBHOCTb Ha KHCJBIX NO4yBax. BereraunuoHHble ONBITH, TpOBe-
JeHHble B Hallefl J1a6opaTopuH Ha JerKoH OMOJA30JIEHHOH cymecH
JlioGepenkoro onbITHOro noss euie B 1934 r., mokasanu, uto mneii-
cTBHe (H3HOJOrHYeCKH KHCJIBIX aMMHaYHbIX YIOOpeHHH pesko Io-

BBIIIAETCH INIPH BHECEHHM 1IX B CMECH C 5KBUBAJEHTHBIM KOJIHYe-
crBoM CaCOj; [6].
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HefiTpanusoBaHHBIE MeJOM CyJab(aT aMMOHHUS HeiCTBOBAaJ B
3THX ONBITAX Ja)kKe HEeCKOJbKO CHJbHee KaJ/bIHeBOH CEeNHTpPHI, B TO
BpeMsl Kak OOBLIUHBIH, HEHeHTPaJIH30BAHHBIA CyJbpaT aMMOHHA IO
CBOEMY JeHCTBHIO Ha ypoxXaH SUMeHsl CHJBHO OTCTaBaJ OT Kalb-
LHEBOH CETUTPHI.

B BereranuoHHbx omblTax 1937 r. u3yuajoch BJAHSIHHE H3BeCT-
KOBaHHsl Pas3/IHUHbIX (PU3UOJOTHUECKH KHCJABIX (OpPM a3oTa Ha JBYX
[{0YBaX — Ha JIETKOH OMNOJ30JeHHol cymecu JII0GepeukKoro OmbIT-
HOTO MOJISL M Ha MOA30JHCTOM CYIJIHHKe JLOJronpymHOTO OMBITHOIO
nosisi. Oco6eHHO HHTepecHBle NaHHble OBLIH MOJYYEeHB B OMNBITE,
TPOBEJIEHHOM CO JIbHOM Ha OIIOJA30JIeHHOM cyriauHke oJromnpyim-
HOPO ONBITHOTO II0JIf, JaHHble KOTOPOrO HPHBOAATCA B Tabauue .

Ta6auuga 1

Ypoxcait apHa, r/cocyn
Y mobpenns*
o6 LU ceMeHa
PK 06e3 asora 16,5 4,0
PK + NH,NO;, 30,5 5,8
PK + (NH,),SO, 29,2 6,4
PK + NH,CI 21,2 4,0
PK 4+ NH,NO; B cmecu ¢ 2,2 r CaCOq 33,0 8,3
PK + (NH,),SO, B cmecu ¢ 2,95 r CaCOq 35,7 8,4
PK + NH,CI B cmecu ¢ 2,95 r CaCOq4 30,9 6,7
PK + (NH,),SO4 + 2,95 r CaCO; pasgensto
oT cyibpdaTta aMMOHuS 31,5 6,3
PK + NH,Cl + 2,95 r CaCOj3 pasgeibHO OT
XJOPUCTOTO AMMOHHS 21,9 4,9

* Hoset ynoGpenu#t B r Ha cocya: N —0,6; P:Os — 0,5; K.O —0,6.

Kaxk Bupuo u3 tabauusl 1, qo6aBka CpaBHUTEJABHO HeOOMBIIUX
xoamyectB CaCO; k KuUCABIM (opMaM a30THHIX yAoOpeHHH 3a-
METHO moBBHILIAJNA uX 3¢ @exTuBHOCTh. [laxe oTpuLATE/NbHOE BJIUS-
HHe Ha JIeH XJIOP-HOHA B XJIOPHCTOM aMMOHHMH 3HAYHUTENBHO CMSC-
4aJ0Ch NPH BHECEHHUH €r0 B CMECH C 5KBHBAJIEHTHBIM KOJHUYECTBOM
CaCO;. M3BecTkoBaHMe KHUCIABIX a30THBIX yAoOpeHni oco6eHHO Gia-
TOTPHUATHO CKa3aJoch HA ypoxKae ceMsH JibHA. BHeceHHe Tex xe
kosuyects CaCO3 He B cMecH ¢ a30THBIM yaoGpeHHEM, a pasAesbHO
NOYTH He OKa3blBa/J0 BIHAHHA HAa 3(P(PeKTHBHOCTb aMMHAUYHBIX
¢dopm aszora. Ilo-BugmMomy, 3TO OOBACHSETCS TeM, 4TO BHECEHHE
CcpaBHUTeNbHO Hebouabwiux koauuectB CaCO; (2,2—2,95 r Ha co-
Cy#) JHUWb B MaJoH CTeNeHH MOIVIO HEHTPaJdH30BaTh KHCJIOTHOCTD
T0YBHI, MOTPEeGHOCTL KOTOPO#l B H3BecTH cocTraBisiaa 17,4 r CaCOs
Ha cocym.

B 1938 r. pas m3yuyeHusl BJMSIHHS H3BECTKOBAHHS (DU3HOJIOTH-
YECKH KHCJABIX a30THBIX yHOOpeHHH Ha uX 3¢ (EeKTUBHOCTb ObLI
TIpOBEe/IeH MOJIeBOH OMNBIT C SIPOBOI MIeHWIefl Ha CHABHOIOA30JHU-
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CTOM, TOHKOTecuaHoM cyrinHke COJIHMKaMCKOH ONBITHOH CTaHIHH.
Hecmorps Ha mioxue MeTeopoJoruueckue ycaosus 1938 r., orpu-
1aTeJbHO CKasaBIUIHecss Ha ypoxKae IIIEHUIB], HeHCTBHE COOTBET-
CTBYIOUIMX KOMOWHAUHUE yAOOpeHHi B 5TOM ONbITe HPOSIBUIOCH HIO-
cTaTouHo OoTueTINBO. CxeMa U pe3yJbTaThl 3TOr0 ONBITA IIpHUBe-
neHsl B Tabaune 2.

Ta6aunma 2

Ypozail SipoBOil NMUIEHHNB, L/ra
Cxema ompiTa*
3epHO coJgoMa

Be3 ynobpenus 2,68 3,82
I3BecTh MO THAPOJUTHUECKOI KHCAOTHO-

ctu noussl — 4,8 T/ra 4,87 7,00
P;O5 — 60 xr/ra; K,O — 60 kr/ra (don) 2,41 6,89
dPon + NH,NO; — 60 kr/ra 3,70 8,33
Pon + NHNO; — 60 xr/ra -+ usBectb no

MIPOJIUTHYECKOH KHCIOTHOCTH — 4,8

T/ra - 8,93 12,62
don + NH;NO; -+ 145 kr/ra usBectH B

cmecH ¢ NHNO; 6,91 11,78
®on -+ NH,NO; + 145 kr/ra uzBecTH

paszensno ot NH;NO; 5,96 13,05
P,O; docdopura 4,38 11,82

* N B dopme NH4NO; BHOcuica 60 xr/ra; P,Os B dopme cymep-
dochara u KoO B dopme 40%-HOH KanuitHOH COMM BHOCHJIOCH MO
60 kr/ra. B BapuanTe 8-M, KaK u B [ApPYrdX BapHaHTax, OLLIO BHECEHO
KoO 60 kr/ra; P3;Os cynepdocdara BHeceno 30 kr, ocranmbHele 30 Kr
P,Os BHeceHB! B (ochopuTe B CMECH €ro C HHTPAaTOM aMMOHHS.

Kaxk BuUIHO W3 NpHBENeHHBIX AAHHHIX, NOYBA B 3TOM ONHITE
CHJIBHO HyXJIa/jachb B H3BECTH, U ee BHeCeHHe [JaJO0 3HAUHTeJbHBIH
s¢pdexr. [IpubaBka ypoxkas OT HHTpaTa aMMOHHUS, 00JaNaOLIEre
CPaBHUTEJIbHO yMepeHHOH OHOJOrMuecKod KHCJIOTHOCTBIO, Oblja He-
3HauuTeabHa. llpuMeHeHne HuTpara aMMOHHS (B KoMOHMHAIUM C
PK) na ¢oHe H3BECTH, BHECEHHOH IO THIPOJHTHUECKOH KHCJIOT-
woctu (4,8 T/ra), mano HauGoJbINyl0 NpHOABKY ypoxKas B OINHITE.

CMmemleHne HHTpaTa .aMMOHHSL CO CDaBHHTEJIbHO HeOOJbIINM
KosHuecTBOM usBecTH (145 kr/ra ussectu Ha 60 xr/ra N B HuUTpaTe
aMMoHMa niH npuMepHo 0,8 BecoBoll yacTH H3BeCTH Ha | BecoByio
4acTb HHMTpaTa aMMOHHS) Pe3Ko NOBHIIAN0 3((eKTHBHOCTb 3TOr0
yno6peHnus.

Taxum o6pa3oM, B YCIOBHUAX JAHHOTO OMNBEITA HeHUTpasu3anus
(hH3HOJOrNIeCKOll KHUCIOTHOCTH YyAOOpeHHs, NoTpeGOBaBLIas BCEro
3% w3BeCTH OT KOJMYeCTBa, HeOOXOAMMOro IJsi HeHTpasn3anuu
KHCJOTHOCTH TIOYBH, Jaja $ICHble MNOJOXKHTEJbHBIE Pe3yJbTaThl.

BMecte ¢ TeM M3 INpHUBeleHHBIX NAHHBIX BHJHO, UTO BHECEHHE
H3BECTH B TOM e KOJHMecTBe, HEOOXOAUMOM I HeHTpajausamun
HOTeHIHaNbHOH KHCJIOTHOCTH YHOOpDeHHH He B CMeCH C a30THHIM
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ynobpeHneM, a pasfeJbHO OT Hero, Takke 0OKa3aJgoO CPaBHHTEIbHO
Kxopolliee IeHCTBHe, XOTS BeJuUMHA NpubaBKU ypoxKas 3epHa Imle-
HHLOB B 3TOM cJayyae u Oblia Huxe, ueM npu BHeceHun CaCQOj
B cmecu ¢ NHyNO;. Cmemenne HuTpata ammoHus ¢ (octhoputom
MaJo NOBJHSINIO Ha ypoxal 3epHa NIUeHHIBl, TaK Kak HeHTpaJH-
3ylolllee neficTBHEe (pocopuTa CKa3bIBAaeTCs 3HAUYHUTEJNBHO cJabee,
yeM wusBecTH. Ha ypoxkae conoMmbl «dochopuTOBaHHE» a30THOTO
ynobpeHuss ckaszajoch BCe e J0CTaTOYHO 6.1aronpHSTHO.

Hcxons u3 TeopeTudeCKUx coobpakeHHH, MOXHO ObLIO OBl OXKH-
IaTb YTO BHeCeHHe aMMHAYHbIX (POPM a30THBIX YHAOOpEeHHI TOMKHO
ObITIO OKa3aTb BJHSIHHE He TOJbKO Ha KHCJOTHOCTb NOYB, HO UM HA
ycaoBust ¢ocaTHOro NMHUTAHUSI pacTeHHi. B Hamux npexHux Hc-
C/Ief0BaHUSIX OBbLIO yCTAHOBJEHO, YTO TMOTPEeOGHOCTh pacTeHHll B
dochope npu aMMHaYHOM HCTOUHHKE a30Ta B YCJAOBHSAX IMeCUaHBIX
WY BOAHBIX KYJIbTYp CKa3blBaeTCs 3HAUHTeJNbHO ciabee, deMm INpH
HUTPATHOM NHUTAHHM pacTeHufl [7]. DTOT (akT HAXOAUT CBOe 00B-
sICHEHHe B TOM, 4TO (pochop, MOMHUMO IPYIUX KH3HEHHBIX (YHK-
LU, OKasblBaeT BJHSHHE Ha BOCCTAHOBJEHHe HHUTPATOB B pacre-
HUSIX, O3TOMY OPH HUTPATHOM NHUTaHUH (ocdop HEO6XOAUM pac-
TeHUsIM B GOJIbLIEM KOJHYecTBe, yeM IpH aMMHAYHOM NHTAHHH.

B nouBeHHBIX ycl0BHAX (HKcaunus H ajacopbuus docdaros oka-
3bIBAIOT CYIIECTBEHHOE BJUSHHE HA NMHTaHHe pacTeHHUH.

Ecnu Ha mouBax, He cOmep:KallUX 3aMeTHBIX KOJIMYECTB MNOJI-
BUKHBIX COEJNHHEHUH KesJe3a M aJIOMUHHUS, HanmpuMep Ha MNOYBAX
YepHO3EMHOro THIa, Ha KapOOHATHBIX NOYBAaX M T. I., TaK XKe Kak
H B YCHOBHUSIX MECYaHBIX KYJbTYD, NPH BHECEHUH HHUTPATHBIX y100-
peHuil moTpeGHOCTh pacTeHu#l B ¢docparax 6yaeT GoJsbliell, yeM INpH
BHECEHHH a30Ta B aMMHauHOH QopMe *, TO HA KUCJBIX MOA3OJHUCTHIX

* DTOT BBHIBOJA MOJATBEPKIAETCS CAELYIOMMMH De3yJbTaTaMH BEreTauyoHHOrO
OMbITa, NPOBEAEHHOrO Ha MOIIHOM YepHO3eMe ['DaKOBCKOIO OMNBITHOIO IOJs
HUYHW®. Onbir nmoKaselBaeT, 4TO JJsI DAalMOHANBHOIO HCIONb30BAaHHSI HHUTpAT-
HOro asora Heo6XoauMO BHOCHTH Gosbule PyOs, ueM IpH HCIONB30BAHMH HA YXOG-
peHMe aMMHAYHOTO a30Ta.

Ypomait siuMeHs, T/cOCyR
CxeMa onbiTa

00t 3epHO
K ((on) 8,9 3,2
K -+ Ca (NOy), 6e3 P,Oy 19,6 10,1
K - (NH,),SO, 6e3 P,0, 24,3 11,8
K+Ca (NOg)Q—!—O,Q r P)O5 21,8 11,6
K -+ (NH,), SO, ~ 02 r P,Oq4 27,9 14,9
K + Ca (NOs), + 0,5 r POy 289 14,7
K 4+ (NH,), SO, + 0,5 r P,0; 29,0 13,4

MMpumeuanue Onerr mnposexed H. H. O®eporosoii. Jlo3b:
N—0,5 r ua cocyn, K;O—0,5 r na cocyn B KCl, P205; BHocuiach
B popme Ca (HoPO4)o.
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NoYBax, COMAEpP¥KAallNX 3HAUUTeJbHBIE KOJIHYeCTBA PEaKIHOHHO CIO-
COOHBIX MOJYTOPHBIX OKHCJOB, MOXKHO OXHAATb oOpaTHOro. Bue-
ceHde (PU3MOJOTMYECKH KHCJABIX aMMHAYHBIX yA0OpeHHi OyneTr Bbl-
3bIBATh JaJbHellllee MOBBIIIEHHe NOABHXKHOCTH HOJYTOPHBIX OKHC-
JIOB; TIOCJTedHHe ¥XKe, pearupys c¢ ¢ocdaramu, OyAyT CBA3BIBATH HX
B MaJOJOCTyNHbIE AJsi pacTeHHH coeduHeHus. [TosTomy mnpil BHe-
ceHud (PHU3MOJOTHUECKH KHCJABIX aMMHAyHBHIX M aMMHaKcojaepxka-
HIUX yAOOpEeHHH B KHCJBlE MOA30JHUCThIe MOYBBI JOCTYNHOCThH pac-
TeHussM P,Os B TO# HJIM MHOH CTEeNMEHH MOKET INOHHKATbhCA, a cJje-
IOBaTeJbHO, B 3TOM CJAyuae BO3HHKAeT HeoOXOJHMOCTb BHECEHHS
MOBHIILIEHHBIX 103 P2Os *.

HeiiTpanusanusi moTeHIHAaJbHOH KHCJIOTHOCTH (PH3HOJOTHYECKH
KUCJABIX YHLOOpeHHH [OJKHA B 3HAYHTEJAbHOH CTENeHH YCTPaHSTh
3TOT OTpPHUILATE]bHBII MOMEHT B HX JeHCTBHHM (T. €. MOBbILICHHE
¢puxcanun PyOs NOJYTOPHBIMU OKHCJIAMH B TPYAHOMOCTYyHHHE [JIf
pacTeHUH COeHHEHHs) U CO3[aBaTbh YCJAOBUA s Oojiee 3KOHOM-
HOTO M PaIlHOHAJNBHOrO HCIONb30BaHUA (hocHaToB B YCIOBHAX KHC-
JIBIX MOJ30JIUCTHIX TOYB.

[lpuBeneHHBIe 3[eCh COOOpaxKeHHS MOATBEPKAAIOTCH JaHHBEIMH
BereTalHOHHBIX OMBITOB, NMpoBeleHHBIX B 1938 r. Ha MOA30JHCTOM
cyrauske Jloaronpyauoro omneitHoro modas HHUYH® (taba. 3).

IMpu mano#r moze P05 (0,15 r) ¢hH3HOIOrHUIECKH KHC/IBIH CYyJb-
¢aT aMMOHHS COBepIlEHHO He MOBBIIIAJ ypoXas fuMeHs, TOrAa
KaK HAUTPAT aMMOHHs, MOTEHI[HaJbHasl KHCJIOTHOCTH KOTOPOrO 3Ha-
YHTEJbHO MeHbIlle, UeM CyJabdaTa aMMOHHUS, U OCOOEHHO KaJblHe-
Bast ceJUTpa AAJH 3HAUUTENbHble MPUOABKH YpoxkKas MO CPaBHEHHIO
¢ dorom PK. B To ke Bpems npH HoBblleHHOH Ho3e PyOs neii-
CTBHE Cy/ab(haTa aMMOHHS INPOSIBJISJIOCH BIOJHE pedbedHO, a HHUT-
paT amMMoHHs Ha ¢oHe mnoBbimeHHOH A03bl PyO0s (0,5 r) B 3THX
YCJOBHUSX HdaJ TOUYTH Takoi iKe 3(G(eKT, KakK H KajblheBas ce-
JIUTPA.

Ilpu HeliTpanusauuu MOTEHUHAJBHON KHCJIOTHOCTH Cysabdara aM-
MOHHSI W HHUTpaTa aMMOHHA HyTeM CMeUICHHS 3THX YAOOpeHHH C
sKkBHBaNeHTHBIM KojuuecTBoM CaCO; ux 3ddexTHBHOCTL Ha (oHE
HU3KOH 103kl PyOs pe3ko moseliianach.

Ypoxkan siuMeHS N0 HeHTPaJu30BAHHBIM CyJAb(arTy aMMOHHA HU
HUTPATy aMMOHHS OBLIH MPHMEpPHO Te XKe, UTO U yPOXKAaH MO Kajb-
nueBo# cenutpe. Buecenune Toro ke koamuectBa CaCO; He B cMecH
¢ cynaphaToM aMMOHHS, a pas3fes]bHO, 0KAa3ajJo IO0J0KUTEIbHOE
BJAUSHUE, OJHAKO BCe e ypoxKall DacTeHuil IpH 3TOM HNOJYUHJICA
nizke, ueM mpu BHecenun (NH4)2SO, u CaCOjs B cmecu. B Bapu-
aHTe C HUTPATOM aMMOHHSI pas/e/bHOe BHECEHHe 3IKBIIBAJEHTHOIO

* BhICOKYI0 3G (EKTHBHOCTh NOBHIILEHHBIX 103 P2Os NpH BHECEHWM B KHCIble
IIOZ30/MCTEIE NTOYBBI MOTEHIHUAIbHO KUC/BIX a30THEIX YNOOGPEHHH MOXKHO OGBSICHHTB
He TOJIbKO OTPHIATENIbHHIM BJHSIHHEM NOCHENHHX Ha IOCTYNMHOCTH pactenusM P,Os,
HO M yCTpaHEHHEM IOJ BIMSIHHEM BBICOKMX 103 (GocdaTOB TOKCHYECKOTO AEeHCTBHS

Ha pacTeHHs MOJBHIKHOIO aNIOMHHAS, MOGHIII3YEMOI'0 B NOYBE BHECEHHEM KHUCIBIX
dopM a3oTHHIX ymobpenuil. Pedakyus.
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Ta6anua 3

Ypoxait suMend, r/cocyn
Cxema onpita® :
061mnit 3epHO

KO 4+ P,O; 0,15 r 6e3 N 11,1 4,8

K;0 + P,Oy 0,15 r + Ca (NO3), 23,2 11,7

K;O + P,O4 0,151 + (NH,), SO, 11,4 4,4

K,O -+ P,O;4 0 151+ (NHy).SO, B cMecu 23,2 9,7
c23r C CcO

KO - P,0, 0,15 1 + (NH,),80, - 2,3 r CaCO, | 19,1 8,2
pasieabHo

KQO+P205 0, 5 F+NH4N03 17,2 7,4—

K;O 4+ P,Og 0,151+~ NH,NO; B cMecu ¢ 23,7 10,5
1,161 CaC03

Ky0 - P,0; 0,15 r NH,NO; - 1,15 r CaCO; | 18,0 7,0
pasfenbHO

K,O - P,0; 0,5 r 6ea N 11,8 4,3

K30 + PyO5 0,5 1 + Ca (NO3), 31,5 12,6

KQO -+ P205 05 r -+ (NH4)QSO4 25,5 10,6

K;0 + P,O4 0,5 r + (NH,),SO, B cMecu ¢ 29,0 12,6
2,3 r CaCOg

K50 4 P;0; 0,5 r - (NH,),SO, + 2,3 r CaCO; | 29,9 12,8
pasnem; o

K,0 4 P,O5 0,5 r + NHNO; 29,0 12,7

KQC(:) —Cl—OPgOE, 0,5 r+ NHNO; B emecn ¢ 1,156 1 32,9 14,3

a 3 -

* Noset B r Ha cocyn: N —0,6, KO—06 (8 KCI), PsOs—
3 Ca(HyPO4)2, CaCO; BHOCHTCS B KOJHYECTBE, SKBHBaJEHTHOM COILEp-
JKaHHI0 aMMHAyHOrO asoTa B yIOGDPEHHH.

koauuectea CaCQOj; mouTH He 0Kas3blBajO BJHSHUA HA JAelCTBHE
NH.NO:s.

Ha ¢one mosbimerHOl n03bl PyOs HeliTpanusanusi $H3HOIOTH-
4ecKOoll KHCJAOTHOCTH cyJbdaTa U HHUTpaTa aMMOHHS IIyTeM CMe-
IIeHHsT 3THX YHAoOGpeHHH C 3KBUBAJEHTHHM KosanuecTBoM CaCOj
XOTs W yBenuuuBajga ux 3¢(eKTHBHOCTb, HO B MeHbIIEH CTeleHH,
yeM npH noHuxkeHHo# mose P:0s5 (0,15 T).

Tak, npupocT ypoxasi suMeHs OT H3BECTKOBAaHUS (HU3HOJOTHYUE-
CKM KHCJIBIX (OpPM a30Ta NPHU BHECEHHH pasauuHBIX 703 PyOs
BLIPA3UJCS B CJAEAYIOMUX BennuuHax (Tabi. 4).

PesynbpTaTel 3TOro OnbiTa NOKAa3bIBAIOT, UTO Ha (JOHe MOBBIIIEH-
Holl mo3nl P,0s BpenHoe JAeficTBHe (PH3HONOTHUECKOH KHCJIOTHOCTH
aMMHAUHBIX W aMMHAKCOAepXKallluX YHOOpeHHH B 3HAUUTETbHOH
CTeNeHH yCTPaHsIeTCs.

B npyrom omblTe uayuasochb BausHue Tpex mo3 PyOs Ha med-
CTBUE KaJbIHEBOH CENHTPH U Ccy/lb(aTa aMMOHHS OOEBIMHOTO H Hed-
TPaJH30BaHHOIO MesaoM. Pe3ysabTaTel 3TOTO OmbBITA INPHBENEHHI B
rabaune 5.
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Ta6nuyga 4

MpupocT ypoxas OT M3BeCTKOBAaHMS KHCIBIX GOPM a30THRIX yRoGpenut,

r/cocyn,
A3oTHble yROGpeHHus
(NH,)sS0, NH,NO,;
Ho3st PyO; (doH)
y%?)ﬁggl 3epHo yopﬁou;ilcp.'l:él 3epHo
0,15 r P,Oq 11,8 5,3 6,5 3,1
05 r PO, 3.5 2.0 2.9 1,6
TaG6aunpa §
Ypoxait sumens, %q‘) d:i
rfcocyn §§+ S g
Io3a = Qg L
Cxema ombita (poH PK¥) P05, m8&g ER
r/cocyn . Ss83 | =~
o6 Lt 3epHO ‘fsvg 28sg
,:::go g>, o
=254+ [ 0al8
1. Bes asora 0,15 8,9 4,3 0,645 57,5
2. Ca (NOs), 0.15 | 17.0 | 7.5 | 0.580 99,0
3. (NH,), SO, 0.15 9.6 | 3.4 | 0,550 52,7
4. (NH,),SO, B cmecu ¢ CaCO3 0,15 19,4 7,4 0,585 113,0
(2,3 r)
5. Bes asora 0,30 9,9 4,5 0,680 67,3
6. Ca (NOj), 0,30 18,1 8,2 — —
7. (NH,),SO, 0,30 13,0 3,8 0,510 66,5
8. (NH,),SO, B cmMecu ¢ CaCO, 0,30 20,6 759 0,597 123,0
2, 3r)
9. Bes asora 0,60 9,6 5,4 0,700 67,2
10. Ca (NO3y), 0,60 19,9 6,9 0,585 116,5
11. (NHy), SO, 0,60 18,6 8,1 0,504 94,0
12. (NH,), SO, B cmecu ¢ CaCO; 0,60 22,7 7,5 0,695 157,8
231

* OneiTHOe pacTeHne — guMeHb. Jloza N —0,6 r Ha cocyx; KO —0,4 r Ha
cocyn (B KCl); P:Os B popme Ca(HzPOy)o.

HeficTBre KaslblLHEBOl CEJIUTPHl U HEHTPATH30BAHHOIO CYJb-
aTa aMMOHHS B 3TOM OMNbITe OBIJIO MPHUMEPHO OAMHAKOBLIM; IpHU
3TOM moBHIIenue n03ul P05 ¢ 0,15 no 0,3 u 0,6 r cpaBHUTENABHO
c1a60 0TpaxKaJoCh Ha AeHCTBUU 3THX YAOOpeHuil.

OObluHbIH, HeHeHTpaJH30BaHHBIH, CYyJbTAaT aMMOHHA NPH MaJ/oH
nose Py0s (0,15 r) He oxaspiBaJ IOJOXKHTEIbHOTO BJHSHHA HaA
ypoxkall pacrenuii no cpaBHennio ¢ ¢onom PK. Ilpu yBennuenun
nosbl P2Os mo 0,3 r Ha cocyZ BHeceHMe OOBIYHOTO Cynabdara amMMo-
HHs HECKOJIbKO MOBBICHIO OOmuil ypoxall (3a CuUeT COJOMBI), HO
He cKasajJoCb Ha ypoxkae 3epHa, H TOJIbKO npu fAode Py0s 0,6 1
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Ha cocynx ypoxail mo-cyab(aTy aMMOHHS TOUTH NpUOJIH3HICA K
ypOXKai, NOJYyYEeHHOMY IO KaJblIHeBOH CelHTpe H N0 HeHTpa/ld-
30BaHHOMY cyabdary- ammonusa. Takum o6pa3oM, B YCJOBHAX
9TOr0 OMBITA [AJisl MOJYy4YeHHs OJHMHAKOBOTO ypoOKas TpPH TpPHMEHe-
HUHM (DH3HOJOTHUECKH KHCJI0ro cyabpaTa aMMOHHS moTpe6oBasoCh
BHecTH B 4 pasa 6oabme P05, uemM npu BHeceHHH HeHTpaau30-
BaHHOro (M3BECTKOBAHHOTO) cyJbdara aMMoHHd. Pacrenns us
3TOro ONBITA NocjJe YOOpPKH OBIM IPOaHaJH3HDPOBAHBI Ha COJep-
xanue Py0s.

B Bapuanrax 6e3 asora nmo PK npomentHoe copepxkanue ¢oc-
¢GopHOI KHCIOTH OblJIO Haubosee BBICOKHM, WUTO M IOHATHO, Tak
Kak B 3TOM cJyuae B MHHHMYMe OblI a3oT u ¢octopa ¢ u36HIT-
KOM XBaTajo Ha co3/laHHe CPaBHHTENIbHO HeOGOJBLIONW Macchl pac-
TeHHI.

Haumenbmnit nponent PyOs 6bl1 oTMenen mpu BceX Ao03ax P:Os
B BapuaHTax ¢ cyjibdatoM amMoHus (6e3 HeliTpaiusauuH ero
CaCO;). Buecenne cyiabdaTa aMMOHHS B CMeCH C SKBHBaJIEHTHHIM
konuyectBoM CaCOjs 3amersHo mosmiuajo npomedt P,Os B pacre-
HUSX MO CPAaBHEHHIO C PAaCTeHHSMH, NOJYYHBIIUMH OOBIUHBIH (He-
HeliTpanu3oBaHHbIN) cyabdar aMMoHHd. Ciaenyer OTMETHTB, UTO Npo-
neHT P,O5 B pacTeHHsiX M0 HEUTPaATH30BAHHOMY Cy/abGhaTy aMMOHHUS
Ha ¢one BHCOKOH 103bl PyOs Obl 6Gosee BHICOKHM, YeM IO Kalb-
IlHEeBOH CeJHUTpe, YTO 0OYCJOBIHBAJIOCH NOJOXKHTEIbHLHIM BJHSHHEM
vona NH, Ha uHTeHCHBHOCTb nocTymaeHHs (ochopHOH KHCJOTH
B pacTeHHe.

Brinoc ¢ochopHOH KHCJAOTBEI C ypoxKaeM pacTeHHH MpH NepBbIX
nByx poszax P05 (0,15 u 0,30 v P,Os Ha cocyn) nmo HeHTpasiunso-
BAHHOMY MeJOM cyJabaTy aMMOHHS OB TNpUMepHO B 2 pasa
BBINIE, YeM MO OOBIUHOMY cyJjbdaTy aMMOHHS; faxe NPH BHECEHHH
CpaBHUTEIBHO BBICOKOH mo3bl PyOs (0,6 r Ha cocyn) pasHuuma B
BbiHOCe (ocopa c ypoxkaeM pacTeHHH MO HeHTpalH30BAHHOMY H
o6bIYHOMY CyJb(aTy aMMOHHs Obla BecbMa 3HAUHTENbHON, XOTSH
pasHuIa B BeJHUYMHE ypoxKas B 3THX BapHaHTax 3aMeTHO Craafii-
Jiach.

Ilpumenenne (HU3NOJIOrHYECKH KHCJIBIX aMMHaUHLIX YA0OpeHIH
B YCJOBHSIX KHCJBIX TOYB, KaK y:Ke OTMeyajoch BbIlle, aKTHBII-
DyeT TOJyTOpHblE OKHCJBL, KOTOpHIe, BCTyHasi B peakLHiO c pac-
TBOpUMBIMH (pochaTamu, o6pasyloT TPYIHOPACTBOPHMBIE H MAaJo-
LIOCTYTHbIE pacTeHHAM coeluHeHHs (oc(aToB NOJYTOPHEIX OKHC-
goB. M3BecTkoBaHHe  (PHU3UOJOTHUECKH  KHCJABIX  aMMHAUHBIX
ynoOpeHHil HeHTpaJH3yeT HX HOTEHUHAIbHYIO KHCJIOTHOCTb H TeM
CaMBIM yCTpaHseT INpPHUHHBL, 00YCIOBJANBAIOIIYE MOBLILIEHHYIO (IK-
CalMI0 pacTBOpPHMBIX (GocdaToB NpH INpHMeHeHHH (HHU3HOJOrHUe-
CKH KHCJIHX aMMHauHHX yao6penuii. CiexoBareibHO, H3BECTKO-
BaHHe (H3MOJOTHYECKH KHCIBIX aMMHauHBIX yAOOpeHHH B chayuae
OpHMeHeHHsS HMX Ha KHCJABIX NOUBaxX HOJKHO HMeTh 6GoJbloe 3HA-
yeHHe Jn1s Oosee SKOHOMHOrO M palHOHAJBHOTO HCHOJb30BAHHS
COMYTCTBYIOIHX GocOpHBIX YAOOPEeHHUH.
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Busopgn

1. B Bereramuonubix ombitax (1934—1938 rr.) ycTaHOBIIEHO,
4YTO HeHTpaJu3auusi MOTEHIHAJbHOH KHCJAOTHOCTH (PH3HOJOTHUECKH
KUCJBIX ynoOpeHuit (cyiabdara aMMOHHSA, XJOPHUCTOTO AaMMOHHSA,
BUTPAaTa aMMOHHS M T. [.) NyTeM CMeIUeHHs] HX C 3KBHBAJEHTHBIM
koanuectBoM CaCO; mnosblmaetT ux 3(P¢GeKTHBHOCTh NPH HpHMe-
HEHHH Ha KHUCJIBIX [TOYBax *.

2. OrpunarenpHoe BJaUsiHUE (U3UOJOTHUECKOH (M OHOJOrHUe-
CKOM) KHCJIOTHOCTU YAOOpeHuil B YCJAOBHSX KHCJ/IBIX MOYB Haubosaee
PE3KO CKAa3biBaeTCsl INPU TMOHUIKEHHBIX M YMEPEeHHBIX [03dX CONyT-
ciByomnx docdopuuix ynobpeuuit. Ha ¢one Bbicoknx mos ‘Py0s
BpeHOe [eHcTBHE (U3HONOTHUECKON KHCIOTHOCTH aMMHAKCOAep-
XKalluXx yooOpeHUH B 3HAUYUTEJbHOH CTENEeHH YMEHbLIAeTCH.

3. Ilpu BHeceHHM Ha KHCJIBIX NMOYBAX (PU3HOJIOTHMYECKH KHUCJBIX
230THBIX ~ yROOpeHu#t Ko3(pPHUUHEHT HCMOJb30BAHUS pPaCTBOPUMBIX
tocaToB 3HAYUTENBHO MOHUIKAeTCs. B 3THX yC/JAOBUSIX HEHTpaJH-
3alUs NMOTEHIUAJbHOA KHCIOTHOCTH (PH3UOJOTHYECKH KUCJIBIX (GOpM
asoTa NMyTeM CMEUIeHUsI HX C SKBUBAJeHTHBIM KoJjuuecTBoM CaCOjs
no3BoJIsieT “0oJiee SKOHOMHO H pPAalHOHAJbHO HCHOJb30BaTh PyOs
COTMTCTBYWOILHUX (pochopHBIX yaoOpeHuil. .

B ycjoBHSIX BereTanMOHHBIX OMNLITOB, NMPOBEIEHHBIX HA IMOA30-
auctom cyraudke HOII, mpoment PyOs B pacTeHusx u 0COGEHHO
obuuit BeiHOC P05 ¢ yposkaeM pacTeHHil MO HeHTpalu30BaHHOMY
cyapdary aMMOHMA Obl1 3HAUUTEJNbHO BbIlIE, YeM IO OGHIYHOMY,
He HelTpaJdu30BAHHOMY, CYJIb(aTy aMMOHHUA.

JUTEPATYPA

[

. JefictBve MuHepaJbHBIX YLOGpPEHWil NpPH IJHTEJBHOM nprMeHeHHd. COOPHHK
pabot onetHeix nogeit HUYHN®.

.Russel E. I. Landw. Jahrb., 1937.

Merkle F. G. Soil Science, 38, 1937.

.Nehring K. Zeitschr. f. Pflanz. Dung, Rodenkunde, 1930.

O6onenckasa JI. M. Kanpuueso-ammuaunas cenurpa. «Hosoe B ynoGpe-
Huwu», BbIL 1, 1933.

. Typuun ®. B. OG usBectkoBaHHH aMMHAUHBIX YHOOpeHuil. «Xumuyecxkas

npoMuluIeHHocTb», XV, 1938.

. Typuuun ®. B. O npupone neiicrBus yno6peuui, 1936

N O Giswn

* Tlo Pierre (Ind. Eng. Chem. Anal, 1933), ans HeHTpauusanuu MOTEHIH-
aNbHON KHCJIOTHOCTH (DH3HOJOTHUECKH KMCJBIX a30THBIX yAoOpeHui Ha | BecoBylo
4acThb a30THOTO yAo6peHuss TpeGyeTcsi Takoe KOJHUecTBO BecOBhIX gacTeft CaCOs:
8}3161:(1)&112 ammounust — 1,13, nutpara ammonus — 0,63, cyiapdoHnTpaTa aMMOHUS —

,96.
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BJIMAHUE ROHONINOHNPYIOIINX TOBABOR
HA RAYECTBO AMMMAYHON CEJIUTPHI *

AMMuaunasi cequTpa SIBJSETCS BBICOKO3(h(EKTHBHBIM KOHIIEH-
TpupoBaHHBIM yRoOpenueM. OJHaKo TOBBIIIEHHAsE THUTPOCKONHY-
HOCTb W CJIeXKHBA€MOCTb AMMUAUHOH CEJUTDPHl NPHUUHHSET psil He-
yRoGCTB TpH ee XPaHEeHUH U TOATOTOBKE K BHECEHHIO B IIOYBY.
CrexaBiuyocss aMMHAUHYIO CeIUTPY NPHXOLUTCS TeM WJIH HHBIM
croco6oM H3MeabyaTh, YTO TpeOyeT 3HAUHTEIbHBIX 3aTpaT TPyAa
B HAIpSIKEHHBbIH MepHoJ NOCeBHHIX pabor.

B mociennue roabl B Halieldl a30THOH MPOMBIILIEHHOCTH [IJIs1
yayulleHuss (U3WYeCKUX CBOHCTB aMMHAUHOH CeJUTPHl IIpUMe-
HAIOTCS CrelyajbHBle KOHAULNUOHUpYINe f06aBKU. Bansuue stux
no6aBok Ha (pU3nMuecKHe CBOICTBA aMMUAUHOH CEJUTPHl U3yuaaoch
B OMbITAX, TMPOBOAMBIINXCS Ha JoarompynHOH arpoXHMHYeCKOH
omeitHoit cranuun (JAOC) HUYU® B ycaoBusix kauMara LeH-
TpanbHbIX paiioHoB Coo3a U Ha [PakKOBCKOM ONBITHOM IoJie
HUYHW® B ycaoBusix kauMmMara loro-socrouHoit yactu YCCP **,
Bcero Oniio ucnuiTaHo 90 mapTUil aMMHAUYHON CEJHTPBI, MOJYyUYEH-
HBIX OT pasJWYHBIX 32aBOJOB. MCHBITAaHHAM TOJNBEpPrasuch Kak psi-
IOBble TPOU3BOJACTBEHHEIE MAPTHH aMMHUAuHOHN CEJUTPHI, TAK U CIIe-
IHAJbHO IPUTOTOBJEHHBIE ONBITHBIE MNAapTHH, pa3IuvyaroLinecs o
XapakTepy U TNPOHEHTHOMY COAEPKaHUIO KOHAWIHOHUPYIOMIUX IO-
6aBoOK.

ITpomo/KHTENbHOCTD XpaHEHHs OTJAETbHBIX NMapTHH aMMUayHON
CeJIUTPHl B 3THX OombITax KoJebamnach oT 6 mo 14 mecsanes. Memkn
C aMMHaYHOH CeJUTPOH YKJIAABIBAJHCh B IuTabesasi MO BOCHMH
apycoB. Onst uccjaefOBAHUS COCTOSIHHS aMMHAyHOH CEJTHTPH B CO-
OTBETCTBYIOLME CPOKH M3 KaxKAOH 3aT0XKeHHOW Ha XpaHeHHe map-
THH OTOGHpANCh MEIUIKH H3 CPelHHX spycoB mrabenss (06BIYHO 13
4-ro spyca, cuuTas cBepxy). B 0ToOpaHHBIX s MCCIEIOBaHHS
MeIllKaX OIpefelIsINCh BJAXHOCTb INPOLYKTA H CTEHNEeHb ero cie-
JKMBAEMOCTH U PacceuBaeMOCTH.

BiaxkHOCTb aMMMAUYHOH CEJUTPHl ONpenessjiach IIyTeM Harpe-
BaHUSI B3BelIeHHOH NPOOHl B OTKPLITOM CTeKJISHHOM OIOKCe CHauana
npu 80° a 3areM B TeueHHe 6—8 yacoB npu 100° Ko mOCTOSAHHOrO
Beca. Cirexyer oTMeTHTDb, YTO IIOCJ€e HATPEBAHHS BJIAXKHOH CETHTPHI
B TeueHue 2 yacos npHu 100°, Kak 3TO peKOMeHAyeTCsI CTaHAAPTOM,
B npobe ocTaeTcs 3HaYUTENIbHOE KOJUUECTBO BJAru H3-3a o6paso-
BAHHsI Ha INOBEPXHOCTH CEJIHUTPBHl CILIOMIHON KOPKH, NMPENSTCTBYIO-
el ucnapeHuo.

CreneHp cJeXHMBaeMOCTH aMMMAuHOIl CeJUTPHl yCTaHABJIHBA-
Jlach 10 COMEPXAHHUIO BO B3ATHIX [JIA HCOBITAHUS MENIKAX CHIydei

* Cratba ony6auKOBaHA B JKypHale «XHMHYeCKas MPOMBIUIEHHOCTb» Ne 2,
1955.

** B mposemeHuu OonbiToB Ha I'pakoBckoM onbiTHoM nose HUYU® npuun-
Manu yuyacTue cTapiuiuil Hayusbifi compyamnk C. M. DIypesuu u H. M. Karpun.
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Qpakuuu M IO KOJHYECTBY BPEMEHH, 3aTPAuEHHOTO Ha ApobieHue
caexaBllelics 4acTd ceauTphl. /I 3TOro NPOAYKT BBICHIMAJCS U3
MelKa Ha (aHepHBIH JHCT, cbilydas (ppakius OTcCeHBaslach H
B3BEIUNBANACh, CJEXKABINASICA JKe& YacTb CeJIHTPBl (KOMKH HIH
rBIGB) H3MeJabuanach JepeBsSHHON TOJOKYIIe# BecoM 7 Kr. 3areM
pasapobseHHasi CeJHTPa NpoCenBajach Ha IPOXOTe C OTBEPCTHAMU
nuaMerpoM 7 Mm. OcraBuiasci Ha TIPOXOTe CeJIHTPa APOGHIAch
BTOPHYHO U BHOBb IIpOocenBajach. Bce omepanny mo H3MeabUCHHIO
CeJIMTPBI MPOM3BOLM/INCH OJHHM U TeM xKe pabounM, U Bpewms, 3a-
TpaueHHOe Ha ApoOJeHHe CeJHTPbl, TOYHO YUHTBIBAJOCH.

PacceBaeMOCTb CeHTPBl ONpefeNsnach Ha CTEHAE W B ITOJe Ha
cessiKax — Ha pasGpOCHON CesiiKe C TMaJb4yaThiM BbIOPACHIBAIOIIUM
annapatoM Tuna «Bectdanus» n Ha KOMOHHMPOBAHHOH pALOBOH
cesike CK-10.

B pesyabTaTe NpoBedeHHBIX HAOJIOAEHUHA YCTAaHOBJIEHO, YTO
CJeXKHBAEMOCTb AMMHUAUHOI CEeJHTPBHl PE3KO IOHHKAETCH MHPH JO-
6aBke K HeHl pasioKeHHOH B a30THOH KHCIOTe (OCHOPUTHOM
(P®M) wunu anatutoBoil myku (PAIl) B Ko/amMuecTBe, COOTBET-
crByioiiem cofepxkaunuio 0,5—1,0% P,Os B rorosom ynoGpenus,
uiu npu Ho6aBKe pAa3N0XKEHHOrO B a30THOH KHCJIOTE [HOJOMHUTA
wian mena us pacuera 0,2—1,5% CaO niu CaO -+ MgO B rotoBom
y 10O peHuH.

AMvmMmiiayHas cenunTpa 6e3 KOHAMNHOHHPYIOIIHX N00aBOK yXe B
MOMEHT NPHUOHITHS K MeCTy XpaHeHHs HpeAcTaBJsaa coboll CHILHO
CJIeXKAaBILIYIOCS CIVIOIIHYIO TJIBIOYy, HpoOJeHHe KOTOpod TpeboBasio
3HAQUUTEJNbHBIX YCHAHUH H BPpeMeHH.

AMMuauyHas ceJUTpa C yKa3aHHBIMH J00aBKaMu [axe B YCJIO-
BUSIX JJIUTEJBHOrO ee xpaHeHus (12—14 mecsues) HJIH COBePLIEHHO
He CJIeXHBaJjach, Hau ca1ab0 ClexHBajach B CPaBHHUTE/IbHO pHIX-
1ble, JerKo H3MesbyaeMble KOMKH.

W3 npuBemeHHbiXx B Tabaunax 1 u 2 MaHHBIX BUAHO, UTO JLO-
0aBKH Das3JlOXeHHOH! B a30THOH KHcaoTe (ochOPHTHON MYKH, ama-
THTOBO!I MYKH HJH [OJOMHTA OKAa3blBalOT NMPHMEPHO ORHHAKOBOE
BAHSIHHE Ha CJeXKHBAeMOCTb aMMHAUHOH CeJHUTPBl: INpHMeHeHHe
Ji060i u3 3THX [00aBOK MJIH MOJHOCThIO MpefOTBpallaeT CJekKH-
BaeMOCTb aMMHauUHON CeJUTpPBI, WJIH Pe3Ko ee yMeHbluaer. M3 pan-
HBIX Ta0aumel 1 Takxke CJAeAyeT, UTO OXJaXKIeHHAs aMMHavyHas
cequTpa ¥ 6e3 KOHAMIHOHHDPYIOUUX HO0OABOK CPaBHHUTEIbHO caabo
clexuBaeTcs NPU XpaHEHHH.

MexanusMm pe#icTBHs 06aBOK pas3/IoXKeHHOTO B a30THOH KHC-
JIoTe JOJIOMHTA, BHECEHHOIO B aMMHAUHYIO CEJHTPY B IpoIlecce
ee INOJYUYEHHs,, COCTOHT, IO-BUAMMOMY, B DaBHOMEPHOM paclpefe-
JeHHH B Macce TOTOBOrO IpPOAYKTa YaCTHIl HUTpaTa KaJblUs HIH
MarHus, 4YTO NPeNsaTCTBYeT CpPAIIUBAHUIO KPHCTAJIOB aMMHAYHOM
cenuTpul mpu ee xpanenuu. Ilpu po6aBke POM um PAII, xpowme
TOrO, TMPOUCXOAHT 0O0BOJAKHBAHNE aMMHAUYHON CeTUTPBI NJEHKAMH
CBEXKEOCAXKAEHHOTO Tpuka/bluidocdaTa, 4TO TaKKe NPENsTCTBYeT
C/IeKUBAHUIO CEJUTPHL.

-1
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Ta6anma 1

BansinMe KOHAMUMOHHPYIOIMX R0GABOK Ha CJAEXKMBAEMOCTh AMMMAUYHOH CEJHTDBE
npH XxpaHeHHu ee Ha ckaage NAOC HUYH D

CocTosHne cepuTpbl Npu
XpaHeHHH
Ilata . . CocTosHne ceanTphl
Koupuunonnpymouue B MOMEHT NPHOBITHS BpeMms,
nabaioxe- 106aBKH wa NAOC cpox | ceimy- | 3aTpauen-
HHA Xpane- yas HOe Ha
HMs, ¢pak- | npobae-
Mec. | nus, % HHe™,
4ac.-MHUH.

F'panynupoBaHHass aMMHauHasg ceJuTpa

1951 r. | Be3 nob6aBok CuJbHO caexanach 6 0 6—45

12/V PPM (0,96% P,0;) | Cyxas ceinyuyas 6 80 0—45

CaO (1,58%) » » 6 60 0—47

2/1X bBe3 no6aBok CHJbHO caexaliach 12 0 7—55

P®M (0,96% P,0;) | Cyxas cuinyuas 12 80 0—>50

CaO (1,58 %) » R 12 80 0—25

1952 r. | PAIT (0,99% P,05) R » 3 85 0—22
5/V1ll

1953 r. | To xe » R 12 50 0—25
15/1V

24/1X | PAIT (0,9% P,0y) » . 4 85 0—20

CaO + MgO (0,39% » » 5 85 0—12

YemylfiuaTas aMMHauHasa CeauTpa

15/1V | be3 mo6aBok CulpHO cllexanach 14 0 7—55

CaO + MgO (0,4%) Cyxasa cwinyuas 14 90 0—25

24/1X | Be3 mo6asok . CuibHO ciexanach 5 0 4—10

CaO + MgO (0,8%) Cyxasi coinyuas 5 90 0—25

CaO + MgO (0,48%) » » 5 50 1—10

UemyfiuaTasas oxJaXIeHHass aMMHauyHas ceJdHTpa
15/IV | Be3 no6aBok Cyxas, cnabo cae- 7 15 1—45
Kaaach
241X R R Cyxad, paccbinyaTas 4 50 1—10

* OpnuM paGoynM Ha 1 T CeJHTPHI

BBenmenne B cocTaB aMMHA4HOH CeJHTDPH YKa3aHHHX 100aBOK
He U3MeHsIeT ee APYroro OTPULATENbHOro CBOHCTBA — THTPOCKONHY-
noctd. OpHaxko no6aBKa pasJioKeHHOH anaTUTOBOH Hau (docdopuT-
HOIl MYKM MHOBBIIIAET BJArOEMKOCTb aMMUAYHOH CEeJUTpPHl, NOITOMY
NpH OZHOM M TOM K€ NpPOILEHTHOM CONep:KaHMH BJAru aMMHuauHas
ceautrpa ¢ pmo6aBkamu PAIT niu POM Gynmer kasaThcs Ha OLIYIb
Gosnee cyxoil yem Oe3 m0o0aBOK HJAX ¢ HOOABKAaMH pa3/OXKeHHOTrO
[OJOMHATA HJIH MeJa.

Crnenyer ykasaTb, UTO NpHBeJeHHBle B TalJaule 3 JaHHHE, Xa-
paKkTepHUsylollye CTeleHb OTCHIPEBAEMOCTH AaMMHAYHOH CeJIUTPHI,
[OJIy4eHbl B YCJOBHUSIX KpailHe BJa)KHOTO M OJHOBPEMEHHO TEMJIOTO
NeTHe-OCeHHero IepHofia, B TeueHHe KOTOPOrO CPelHsAs TeMmepa-

76



Ta6anna 2

Bausinne KOHAMUMOHMDYIOWMX 106aBOK Ha CJEMHBAEMOCTh AMMMAYHON CEJUTPHE
npu XpaHeHMH ee Ha ckaaje I'pakosckoro onbiTHoro noias HUYU D

CocTosiHIIe CeJNTPbI NPH
XPaHeHuHn
CocrosiHile cenuTPBl

Hata Konauumounpyioume B _MOMEHT NPHObITHS
HaGamone- 1062BKH Ha ['pakoBcKoe OMLITHOE cpox | CbIY- | BpeMs, 3a-
HHs nose xpane- |  ¥ai | TpaueHuoe
Hus ¢pak- | Ha 1pobae-
Mec, s, lue*,
% 4ac.-MHH.
IF'panynupoBaHHass aMMHauHasa CeAUTpa
1951 r. |Bes no6asox CHapHO clexanach 6 0 6--30
19/IX  [P®PM (0,96% P,O;) Cyxas colmyuas 6 65 0—48
CaO (1,58%) » » 6 95 0—24
1952 r. [ PATIT (0,999% P,Oy) N ” 6 85 0—18
12/IX
1953 r. | PATI (0,90 % P,O;) » » 6 50 1—06
12/IX | CaO + MgO (0,48%) » » 6 55 1—15
UemyfiuaTass aMmMuHauHas CeJUTpa
1952 r. | Bes no6aBok CuapHO cliexalach 6 0 8—00
12/IX | CaO + MgO (0,4%) | Cyxas cpinyuad 6 100 | 0—00
CaO + MgO0 (0,5%) » » 6 38 0—58

* OgsuM paGoudM Ha 1 T cesHTpHL.
P

Typa Bo3ayxa Owiia 13,7°C, cpenHssi BJIaxHOCTh 74,5% u KojH-
YeCcTBO OCAaJKOB cocTaBwio 528,3 MM. -

B sTux BecbMa JKeCTKHX [JIsi XpaHEHHS YCJOBHSX TPaHyJIHDO-
BaHHas aMMHauHas ceJHTpa co cepuueckol (opMoil rpanya co-
XpaHu/iach B 0OHIeM 3HAUWTEJNbHO Jyullle, yeM uellyiuaras ce-
NUTpa, a TpaHyJIupoBaHHasi aMMuauHas ceJuTpa ¢ mobGaBKaMHu
PAIl unu PO®M orchipeBana caabee, ueM c¢ nmo6askamu CaO wu
MgO. Ilpun stoM oOKaszasock, uTo npu Gosabmon no6aske PAITI
(0,9% Py0s5) cenurpa Jayuimie coxpaHsieTcsi, MeHbIIe OTCHIpeBaer,
yeM NpH HOHMXKEeHHOH mo3e 3toit mobasku (0,47%). Ysenuuenne
XXe NO3UPOBKU pasJjoxKeHHoro mosaomura ¢ 0,48 mo 0,82% CaO -
-+ MgO, Hao60poT, NOBHILIAET TUTPOCKONMYHOCTb AMMHAYHOH Ce-
autpel. IlpnMeHeHHe oOXJaXAeHUs NpPH NOJAYYeHHH aMMHauHOMN
CEeJUTPBl OKasblBaeT OJaronpHATHOe B/IMAHHE HAa €€ COXPaHHOCTb:
oXJaxKAeHHas celuTpa enabee OTChHIpeBasa W CONdepKaHHe B Hel
BJaru OBIJIO HAaUMEHbIUMM B CPaBHEHHH CO BCEMH HCCJIEIOBABIIH-
MIUCS TapTHSIMH.

B ycnoBusx 6oJiee cyxoro kjaumara [ pakoBCKOrO OIBITHOIO
nojasg (cpelHds BJaXKHOCTb BO3JAyxa 3a TOT Ke mnepuon 68,3%,
cpennsas TteMmneparypa 15,7°C u xomuuectBo ocankos 240,7 MM)
BCe NapTHH aMMMAyHOH CeJUTPH 3HAUHTEJbHO c/adee OTCHIpeBAJIH,
ueMm B omblTax Ha JAAOC. Ho u saech rpany/iupoBaHHas CeJquTpa
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Ta6auma 3

CopepxaHue BJIarM B aMMHAYHOM CeJUTPe M BH3yalbHOe ONpefeleHHe CTeNneHH
ee OTCBIPEBAEMOCTH NpPH JJHTeNbHOM XpaHenun (6—12 mec.) Ha ckaape JAOC

JNara Konanuuonnpyrouie BiaxkHOCTD,
Hab.ioeHHS nobaBKH % Oburee cocTosiHHE CeTUTPDI
FpaHynHpOBaHHAas aMMHayHAsT CEJNHUTpaA
1951 r. 2/X1| Be3 pmo6asox 2,78 QueHb cbIpas, MIOTHO CJEKAaB-
masicsi rJblba
P®M (0,99, P,Oy) 2,98 Curerka oTcbipeJia, PhiXJble KOMbS
B CMecH C Colnydel mMaccoi
CaO + MgO (0,75%)| 2,68 BuaxHasi, poiXible KOMbSl B CMe-
CH ¢ chimyyeli maccoi
1953 r. 5/VII| CaO + MgO (0,48%)| 2,58 CeIpasi, MEWKH BHYTPH ChIpble
PAIT (0,479, P,O5) 2,31 Cuerka oTceipesa, MEIIKH CyXue
PATI (0,909, P,Og) 2,10 To xe
24/1X CaO + MgO (0,48%.)| 3,29 BrnaxHas, Mewku BJaxHble
PAIT (0,479, P,Oy) 4,0 BrnaxHad, MEMKH OTChIpeau
PAIT (0,900/, P,O3) 2,40 OrTcbipena
UemyfiuaTasg aMMHaYHas CeJAUTpa
5/VII Be3 nobasox 3,65 BunaxHasi, CHJIBHO CJe¥KaJach
CaO + MgO (0,82%,)| 2,95 BuaxHasi, MEIIKH ChIpbIE
CaO + MgO (0,48%,)| 2,19 | Ceipas, MemwKH cyxue
241X Bes mobaBok 5,5 Mokpasi, CHJBHO CJE€¥Kanach,
MHOTO BTOPHYHO MepPeKpHCTal-
JIM30BABIIHXCS KPHCTAJJIOB
CaO + MgO (0,82%)] 4,80 Moxpasi, Ha JHO MEIIKOB CTe-
KaeT paccol
CaO + MgO (0,48%)| 4,15 Moxpas
YUemyliyaTas oXJdax/JeHHad aMMHayHas CeJHTpa
5/VII bBes mobasox 1,57 Curerka otchipena
24/IX » » 1,95 Bunaxuas

co cheprueckoll (Gopmoil rpaHy/J MeHbIUE YBJAXKHAIACh NPH Xpa-
HeHUH, ueM uemniyiuartas ceaurpa (Tabi. 4).

Hab6monennst Haf u3MeHeHHEM BJIaxKHOCTH aMMHAYHOH CEJIHTPHI
B pa3HOe BpeMs roja IOKas3ajad, uUTO B 3UMHee BpeMs THIPOCKO-
NMYHOCTb AMMHAYHOI CeJHTPBl PE3KO MOHUKAETCH.

B ompitax osarompynHofl arpOXHMHUECKOH OIBITHOH CTaHIUH

pasnuuHble MAapTHH aMMHAUHOI CEJNHTPBl OCEHbIO HMENH OYEHb BhI-
COKYIO BJIaXKHOCTh. BJIaXKHOCTb CEJNUTPHI B 3THX Ke NMapTHAX HociIe
WX TNEePEe3UMOBKH, T. €. paHHEH BECHOH CJeNyIoIlero roaa, pesKo
ynasa (tabua. 5).

Hawmu 6blnu mpoBefeHbl 1a60paTOpHBIE ONBITH,, B KOTOPBIX H3Y-
4yaTach HHTEHCHBHOCTH IIOTVIONIEHHS aMMHKAuHON CeJHTPOH BJA4rTU
U3 HACBIIIEHHOTO BJAarof BO3Ayxa IpPH pPas3IHUYHBIX TeMIepaTrypax.
Hasecka cemutpel 25 r B uyamke moMelanach B 3KCHKaTOp Ha
BOJOH, MOCJIe 4ero SKCHKATOP CTABHJICS B TEPMOCTAT.

Kak caepyer w3 manubix Tabauust 6, npu Temmepartype 3—13°
OPOUCXOAUT YMEpeHHOe MOrJoIleHHe BJIAard aMMHauHOH CeJUTPOH,
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Ta6auna 4

BaaxXHOCT aMMHAYHOIA CEJUTPbI MmocJjae 6-mecsauHOro XpaHenus
Ha Fpaxoscxom OTBbITHOM IOJIE

BuraxHOCTB,
%

Bul aMMHA4YHOM CeJHTPH Kounauonupyoie no6aski

I'panyanpoBannag PATII (0,47, P,O;)
PAIT (0,909, P,O5)
CaO + MgO (0,48%)
YewyiiuaTas CaO + MgO (0,62%,)
(0,40%%)
(0,06%)

—_CO DD
Nw —=Wwh

Ta6aunua 5

BiaxkHOCTD aMMHMauHOil ceqUTPHl B Pa3jauuHoe BPems ropa, %

Bua aMMMauHOl ceJHTPH Ne maprim Ocenp Hauvano BecHst
I'panyanpoBanHas 209 3,05 1,43
276 2,84 1,90
193 2,57 1,80
Yemyfiuaras 52 3,17 1,27
48 3,53 2,0

Ta6auna 6

TNoraowmenne Brarum aMMHayHoOiM ceJduTpoil B 9, K ee Becy NpPH PasiuYHBIX
temnepatypax u npu 1009%-Hoii BIaXKHOCTH BO3AyXa

I'panyanpoBaHHas ceJuTpa npu Yemyituatas ceautpa npi
IIponomxu-
TeJNbHOCTh
OmbITa, Yac. 3° 13° 23° 3° 13° 23°
6 0,15 0,11 0,82 0,24 0,20 1,02
30 0,44 0,58 3,08 0,79 0,83 3,23
70 1,25 1,83 6,03 1,83 2,05 6,11
94 1,62 2,61 Paccoua 2,27 2,93 Paccou

HO yXe npu 23° MHTEHCHBHOCTb MOTJIOUIEHHd BJArH pe3ko Bo3pac:
TaeT ¥ uYepe3 CPaBHUTEJbHO KODOTKHH NPOMEXYTOK BpPEMeHH
(94 uaca) NPOAYKT HACTONBKO CHJIBHO YBJAXKHSETCS, YTO B HeM
ob6pasyeTca paccod.

HcnbiTanne pacceBaeMOCTH Pa3JIMUHBIX NapTHH aMMHAyHOH ce-
JUTPHl, KaK yxKe OTMedasnoch, NMPOBOAMJIOCL HAa CTeHIEe H B IOJe-
BbIX ycaoBusIX. last 3TuX mesefl 06BIYHO HCMOJB30Ba/Iach aMMuay-
Has ceJdTpa, XpaHMBIUasgcAg Ha ckjaafe oxoso 6 wmecsaunes. [lpn
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9TOM HeCJeXHUBAIOUHUACA HPOAYKT 6e3 BCAKOH MNpedBapHTes]bHOH
NOJATOTOBKU 3aCHINAJCH B fILIUK CedJKH, a CleXaBllascs aMMHay-
Hasl ceJIUTpa NpPeABAPUTENBHO H3MeJsbyasnach U IpOCeHBaJach yepes
rpoxot. Ilpy uCOBITAHHM Ha CTeHJEe YUHTBIBAJH KOJHYECTBO YHOO-
peHusi, BEICEBAEMOrO IPH YHCJe 000POTOB XOAOBOTO KoJeca CesyIKH,
COOTBETCTBYIOIEM !/50 uacTu rekrapa. IIpu HCHBITaHHH B MOJIEBBIX
YCIOBUSIX YUYUTBHIBAJIOCH KOJHMYECTBO YAOOpDEHHS, BHICEBAEMOro Ha
niomanu 0,5 ra. ONbITEL ¢ pacceBaeMOCTbI0 KaXJ0H HapTHH IO-
BTOpsiNHCh 4 pasa. B xauecTBe 3afaHHOH HOPMBI BbICEBA B OMBITAX
C pa3BGpocHOll TYKOBOH cesiiKOH Oblla NpUHSTA /032 aMMHAuHOH
cenutpel 180 kr/ra, a B omplTax ¢ KOMOHHHDOBAHHOH CeSlJIKOH —
B 60 KT aMMHayHOH CeJIHTPHI.

HcnbiTaHne pacceMBaeMOCTH pasJHYHBIX MNApTHH aMMHAauyHOH
CeJIUTPBl Ha pa3GpoCHOHM TYKOBOH cesiiKe Tuma «Becrdanus» mno-
KaszaJjo, uTO ee KOHCTPYKIHS NO3BOJISEeT CPaBHUTEIbHO TOYHO BhI-
ceBaTh yAoOpeHHs, objajaollne [gaxe HELOCTAaTOYHO YIOBJETBO-
pHUTENbHOH ChINyd4ecTblo, 06/1arofapsi BO3MOXKHOCTH PeryJHpoBaTh
IHPHHY BbIceBaOLlell Lienu. Pe3ynbpTaTbhl HCOBITAHHH CBENEHBl B
tabauny 7. B rpade «YcTaHoBKa CeANKH» IOKasaH HOMep .3a-
pyOKH, Ha KOTOPOH 3aKpeNJsercd phluar, peryJupyloUlHHd MHPHHY
BHICEBalollell Imiend. BennunHa nopsimkoBoro Homepa 3apyOKH Ha-
X0JAUTCS B 0OpaTHOH 3aBHCHMOCTH OT IUHDHHBI BbICEBAIOLIEH IeNu:
yem OoJsblie HOMep 3apyOKH, TeM MeHbIe IIHPHHA BBICEBAIOLIeH
IieJd ¥ TeM, CJIel0BaTeNbHO, Jydllell CHIIydYecTbio 06/7afaer ynob-
peHue.

Kak ™Mbl BHAMM, CTeNeHb- CHIIYYeCTH aMMHAYHOH CeJIHTPHl B
9THX ONBITAX 3aBHCeNa IpeXJe BCEro oT ee BJaxHOCTH. Haun6osb-
ulefl cblmyuecTbio o6/Jajafna TpaHyJHpOBaHHAs ceauTpa ¢ A06aB-
xamu POM, PAII u 6e3 no6aBok. [panynupoBaHHas u yemyiuaras
cenutpa ¢ go6askamu CaO u CaO—l—MgO, conep}xamaﬂ 6osbni
HPOLEHT BJary, GblJ1a MeHee ChIIyueH.

HecmoTpsi Ha 10BOJBHO 3HAUMTENBHOE pas3HuMe B CTENEHH Chl-
Ty4ecTH OTHENbHBIX NApTHH aMMHA4YHOH CeJUTPBl, BCE OHI MpPH
COOTBETCTBYIOLIEH yCTaHOBKE CeSKH BBICEBAJHUCH NOCTATOYHO YAOB-
JeTBOpUTeNbHO. OTK/JIOHEHHS OT 3aJaHHOH HOPMBI BBICEBA Ha
c1eHae npu paboTe Ha pasGpOCHOH TYKOBOH cesyKe AT OOJbLIei
YaCTH MCHBITAHHBIX NapTui He npesbimanu 5—69%. Haumenee Tou-
HbIl BbICEB Ha CTeHAe ObLT AJS CEJUTPbl C IOBBILIEHHBIM COMEp-
:xanueM go6asok CaO um CaO -+ MgO, npu KOTOPOM OTKJIOHEHHUS
OoT 3ajmaHHOl HopMmbl jpocruranu 10—119%. B ombiTax ¢ pacceBae-
MOCTBIO CeJHTPB B IOJEBBIX YCJAOBHAX TOUHOCTH BhICeBa OblIa B
ofmeM BbIlle, 4eM Ha creHpae. Jlydmas pacceBaeMOCThb B IIOJ€
00yCJIOBNI€HA HEKOTOPBIM BCTDSXHUBAHUEM CeSITKH MpPH ee NBHKEHHH
[0 TOJIo, YTO HpefoTBpamiaeT oOpa3oBaHHe HYCTOT M CBOJOB B
yIoOpeHHH, HaXOAAIIEMCS B SIIHKe CesIKH.

l'opasmo Goubliee 3HaUeHHe HMEET CTENEHb CBHIIYYeCTH aMMHU-
4UHO¥ CeMUTPEl NPH paboTe ¢ KOMOMHHpOBaHHON cesiikoi. IIpoBo-
ausiuiica Ha JIAOC BhiceB CHJIBHO OTCBHIpeBLIel H ob/amarouied
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Ta6bunnrnma 7

Pe3ynbTaThl MCNBITAHAA PacceBaeMOCTH aMMHAYHOH CEJNHMTPLI MPH Pa3GpocHoi
TYKOBOH cesljiKe

Ha crenne B nouse
Nara KOHAHIHOHHPY IONL He Baaxe- | yerajonka YCTaHOBKA
Ha6M0ACHIS n06aBKu HOCTB, |” caqakn, | OTKAOHe- | CeSIKH, | OTKJOHe-
% Ne 3a- HIA *, % Ne 3a- HUT #, %
pybrH pybru
rpaﬂyJIHpOBaHHaﬂ aMMHayYyHad CeJHTpa
1951 r. 12/V | Bea no6aBok 1,25 8 6 7 2
P®M (0,99 P,O,) 1,47 10 5 10 3
CaO (1,589,) 2,44 5 10 4 4
CaO + MgO (0,79%)| 2,60 4 11 4 4
1953 r. 12/1X| PAII (0,9, P,O5) 1,52 6 1 6 7
CaO + MgO (0,4%,) | 2,45 2 3 2 3
YUemyfivuaTasds aMMHayHas CeMHTpaA
1951 r. 12/V | Bes mo6aBok 2,75 5 3 6 0
CaO = MgO (0,480) 3,08 | 1 5 1 2
1953 r. 12/IX|Ca0 - MgO (0,229)| 2,60 | 1 2 1 1

* OTK/IOHeHHe B BhICEBEe OT 3afgaHHON HopMmbl, +%.

N03TOMY €200 CBIMYYeCTbI0O aMMHAYHOH CEJUTPHl OBIT CONpPAXKEH
CO 3HauUTeJbHBIMH 3aTpyAHenusmu. CesuTpa 3abuBasna TYKONPO-
BOJBI CESJIKH, YTO BBI3BIBAJIO HEOOXOZMMOCTb YaCTOI'O UX BCTPSXH-
BaHUS M OTPHUIATEJBHO CKAa3bIBAJIOCh HA PABHOMEDPHOCTH BHECEHHS
yaobpenus. B ycaoBusx O6ojee cyxoro kJammara Ha [pakoBCKOM
ONBITHOM IIOJIe IOYTH BCE MAPTHH aMMHAYHOH CEJTHTPHI PACCEBasHCh

Ha KOMONHHMPOBAHHOH cesslke O6oJee

TeJbHO, YTO BUAHO U3 JAaHHBIX TaOJHIB! 8.

PaccesaemocTp amMmuauHoOit ceqautTpsl ¢ AoGaskoinr CaO + MgO

Ta6numnma 8

Ha KOMOMHMPOBAHHOM cesyike B 110JeBbIX ycaoBusix I'pakosckoro
OTBbITHOrO TOJSA

BaraxHOCTE, %

BeiceB, % oOT 3a-
NAHHOH HOPMbL

BraxHoCTb, %

BoiceB, % oT 3amaH-
HOK HOPMbI

Yemryfiuatasi aMMHaYHas

*3

cennTpa
0,9 118
2,7 110
1,7 110
3,3 120 *
abuBaeT TYKOMPOBOI.

I'panyinpoBaHHast aMMHayHas
ceuTpa

—
—CD

102
126
100

Bce nmaptum cemutpnl (kKpoMme 4-i, cM. 4-10 CTPOKy TaG.I.
xopowo pacceBanucb. Hekoropoe mpeBblllieHHe BblceBa NPOTHB 3a-

HAIM MeHee YHOOBJETBOPHU-

8)
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JaHHOM HOPMBI B NPaKTHUECKUX YCJHOBHSAX MOXKeT OBITb YCTPaHEHO
npenBapUTeJbHON YCTAaHOBKOH CeSJIKM MO pe3yJbTaTaM HPOOHBIX
BLICEBOB.

PacceBaeMOCTb pAa3/UYHBIX NAPTHI aMMHAUHOH CEJHTPEl H3Y-
uajsach Takxke Ha lleHTpanbHOH cTaHnMM MexaHusanuu HHCTHTyTa
xaonkoBoactea non Tamkentom (HWXM). Vcneitanune npousso-
IHJOCh HAa TYKOBBICEBalollleM ammapaTe Tapespuartoro tuna (CY3),
MIUPOKO NpHMEHSOLEMCcs B NPaKTHKe XJOMKOBHIX paroHoB Cpen-
Hell Asuu. Kpome uyucTOH amMMuauHOll CeNUTPBI, 37eChb HCIBITHIBA-
JINCh ellle W CMeCH aMMMAavyHOH CeNUuTphl ¢ cymepdocdaroM, ¢ co-
OTHOILEHHEM HCXOAHBIX KOMIIOHeHTOB 1:1. PesyjbTarhl ucnbiTaHuh
fpuBefieHbl B Tabauie 9.

Ta6auna 9
PacceBaemocTb aMMHa4HOH CeJHTPHl U ee cMecH ¢ cynepdochaTom

Ha TapeJbyaToM TykoBbiceBatomem anmapate (CY3) B ycaosusx
Llentpaabhoit ctanunu mexanusaunu HUXHW

Banannas | Beanupma | OTXJoHeHne
HOpMa BbICEBaIO- B BhiceBe
Bua yno6penus BLICEBA, weit wean, | OT 3aai-
Kr/ra MM HOM HOPMbI,
-0
Yemyiiuatas aMMHaUHas CEANTPA C KO- 50 6 2
‘6aBKoil PPM 100 8 2
150 12 0,6
TpaHyanpoBaHHast aMMHa4Hasl CeJqUTPa 50 5 18
¢ po6askoii CaO + MgO 100 7 1,0
150 9 0,6
CMech uemyiiuaToii ammuauHol ce- 150 12 5,5
auTpel ¢ cynepdocdarom (1:1) 300 18 1,7
CMechb TpaHyaMPOBaHHOH aMMHU2UHOH 150 11 2,6
ceautprl ¢ cynepdocdarom (1:1) 300 17 0,3

3nmech TakKe BeJHYHHA IleW BBICEBAIOLLEro ammapara B Ipe-
JeJgax OOHOH W TOH »Ke HOpMBI BbICeBAa XapaKkTepH3yeT ChINyYecTb
yaoOpeHuii: ueM YyxKe ILlesdb, TeM Jyullle CHINYYeCTb YyHOGpeHHIL.
H3 npuBemeHHBIX JaHHBIX BHIHO, YTO IPAHYJUPOBAHHAS aMMHAYHAS
ceaurpa obnagana 06oJee BHICOKOH ChITyyecTbio, ueM yellyiuaras,
U YTO, HECMOTPS HA HEKOTOPOEe pasjuyMe B CHIyYeCcTH, KAK UHCTas
ceJuTpa, TaK U ee cMecb ¢ cynepdocdaroM BNOJHE YLOBJIETBOPH-
TeJbHO pacceBAINCh HA TapejbuaTOM TYKOBBICEBAIOLleM ammapare.

Brisopgm

BBenenne B cocTaB aMMMAuyHOH CeJUTPHI B Hpolecce ee MHOJY-
YeHHs KOHIUIHOHHUDYIOLIHX [100aBOK — pPasjoXKeHHOH B a30THOH
KucyaoTe GocoputHoil uau anatutoBoil Mykun (POM, PAII) us pac-
yera oxk0J0 1% P,Os B roroBoM ymo6GpeHur HJIH PasjOKeHHOIO
B a30THO¥M KHCJIOTe MeJa HJIM HojJoMHTa H3 pacuera 0,2—0,5%
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CaO (min cymmbl CaO -+ MgO) B roroBoM yxoOpeHHH DEe3KO
yayduIaeT KauecTBO aMMHAYHOH CeJIHTPBL.

AmMuauHasi ceiruTpa C 3THMH J00aBKaMH [Jaxe B YCJOBUAX
IJINTEeJbHOTO ee XpaHeHHs (OKO0 | roma) HJIM COBEpIIEHHO He
CJeXHBAeTCs, WJIH C1ab0 CIeXHBaeTCs B CPAaBHUTENBHO PBIXJIBIE
KOMbsI, H3MeJbueHUe KOTOPBIX TIPH IIOATOTOBKE CEJIHTPHl K BHE-
CeHHIO B TMOYBY, KaK MPaBW/IO, He CONpPSKEHO CO 3HAUMTEJbHOH
3arpaToil Tpyma. BBemenwe B cocTaB aMMHAUHOH CEJHTPHL YKa-
3aHHBIX J06aBOK He YCTPaHAET €€ IHTPOCKONHUHOCTH.

[TpoBeeHHBIMII ONBITAMH YCTaHOBJIEHO, 4TO MPUMEHEHHEe [10-
6aBok P®M u PAII moBbiaeT BOMOYAEPKHBAILYIO CIIOCOOHOCTD
aMMHaUHON CeJHTPEl, B pe3yJbTaTe yero NPH OMMHAKOBOM abco-
JIOTHOM COJlep:KaHHH BJaaru ceaurpa ¢ go6askaMmu POM minm PAII
MeHbllle OTChIpEBaeT, 4eM ceauTpa 0e3 A00aBOK WJIM ¢ JOoOaBKaMH
Pa3/I0XKEeHHOr0 MeJa HJIU JOJOMHTA.

OnpITHI MO0 PACCEBAEMOCTH pa3/IHYHBIX NAapTHH aMMHadHOH ce-
JUTPbl TOKa3a/lH, YyTo JyullleHd CbIydecTbio OOJamaeT aMMHauHast
cequTpa co cthepryeckoil dopmoit rpany1 ¢ go6askamu PAIl uin
POM. Heckonbko MeHbIIeH ceimydecTbio o6/aajgana TpaHyJ/JIHpo-
BaHHAsi CeJquTpa ¢ HO00aBKOH pas3/oxKeHHOro moJomura. Yemryiua-
Tasi aMMHayHasg ceJHTpa ¢ AHo6aBKaMH PAasjIOKEHHOTO [JOJOMHTa
MeHee CBITyua, yeM I'PaHyJAHPOBAHHASA CENNTPA.

HecMoTpsi Ha yKa3aHHOe pasjuude B CBITYYECTH, BCE HCIBITAH-
HbBle NAapTHX aMMHAUHOH CEJHTPBl JOCTATOYHO YHOBJIETBOPUTEIBHO
pacceBa/JNCh Ha Pa3OPOCHON TYKOBOH CeflIKe C Ia/Jb4yaThiM BBICE;
BAIOIIKM AammapaToM M Ha TapeabyaToM BBICEBAIOIIEM anmapare
tuna C¥ 3.

PacceBaeMOCTh aMMHAUHOH CeJUTPHL Ha KOMOHHHPOBAHHOH ce-
sIKe 3aBHCHT IIPexJe BCero OT BJAXKHOCTH CeNHTPH. DBolices
CHUBHO OTCHIpEeBLIed CeJIUTPEl Ha KOMOHHMDOBAHHOH CefJKe B yC-
JIOBUSIX BJIaXKHOTO JeTa Ha JlolrompynHoOil arpOXHMHYECKOH OIBIT-
HOH CTaHIMH OBLI CONPSKEH CO 3HAUYUTEJIBHBIMH 3aTPYNHEHHSMH.
B yciaoBHSX CpPaBHHTEJNBHO CyXOro KnuMmara Ha [ pakOBCKOM OIBIT-
HOM TI0JIe IIOYTH BCe HCIBITAHHblE NapTHH aMMHAYHOH CeJHTPH
pacceBa/JHCh Ha KOMOHHHDOBAHHOH cesAke 6oiee HJIHM MeHee YIOB-
JIETBOPHTEJ/BHO.

O IEPCIIERTUBAX NPUMMEHEHUA
N3BECTHOBO-AMMUAYHO CEJINTPBI
B HEYEPHO3EMHOU ITOJIOCE CCCP *

MHOrouHC/IeHHBIMH HCCJIeJOBAaHUSIMH, INpoBefeHHbIMH Ha JloJ-
rONpyAHOA arpoxuMuyeckod omblTHON cranuun HHUYH®, ycra-
HOBJIEHO, YTO KaXKABIH KHJIOrpaMM a30Ta aMMHauHOH CeJIHTPH CO3-
naeT B NOYBE KHCJIOTHOCTb, paBHYIO 55—60 rpamM-3KBHBAJIeHTaM.

* CraTes onyGanKOBaHa B KypHame «YgoOpeHune u ypoxait» Ne 11, 1956.
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Ilna mefiTpanusauun Ttaxkoil kucaoTHoctH Tpebyercs 2,75—3,00 kr
CaCQO;. IlorennunanbHasi KUCJAOTHOCTb HaunboJee KHCAOTO ymobpe-
HUS — cyJb(ara aMMOHHS — NDHMepHO B 2 pasa Bbllle H COCTaB-
nser 120 rpaMM-3KBHBa/NeHTOB Ha | Xr asora, u [Jsa ee HelTpa-
ausanun norpedyercst 6 kr CaCOs.

ITpuMmenenye NMOTEHUHANbHO KHCJABIX (OPM a30THBIX yAOOGpeHHH
Ha TOA30JHUCTBIX ITI0YBAX NPHBOAMUT K BO3PACTAHHIO HMEHHO 3TOIl
BpeNHOII OOMEHHOH KHCJIOTHOCTH HOYBBI M K YBEJUUEHHIO COHep-
JKaHUSl aKTUBHOTO a/JIOMHHHS M Maprasua. B OJuTesbHEIX TOJe-
BHIX ONBITaX HA MOJ30JHCTOH CYIVIMHHCTOH mouBe JlosarompymnHoil
arpoXMMHYeCKOH ONBITHOH CTAQHUMH HCHBITBIBAJTHCH Pas3/HuHbe
(opMBl a30THBIX yHoOpeHHH Ha xucjaoMm (cymepdocdar -+ xmopi-
CTBIf Ka/au#l) W Ha LIeJOYHOM (TOMAacllak - XJOPHCTHIH KaJili)
(octaTHo-KanuiHbIX (oHax. 3a 7 JeT oneiTa B MOYBY OBLIO BHe-
ceHo 345 kr/ra asora u 3areM OblI NpOl3BEIEH aHaJH3 MOYBLI 113
pasJHyHBIX BApHAHTOB 3TOTO onbiTa (Tadsa. 1).

TaGaunma 1

OGmennas KHCIOTHOCTH (MT-3KB), aKTHBHBIA amomuumit (Al) w mapramen (Mn),
mr Ha 100 r noymsbl

don cynepdocdar + doH TOMacuLIaK +
-+ XJ0PIHCTbI Ka.IMit -+ XJa0pHCTHIH KaaHi
dopMma a30THEIX ynoépeﬂilﬁ = 5
£sa| Al Mo | ESa| Al | Ma
288 328
(= Q e
Bes aszora (dpon PK) 1,60 12,9 4,1 10,7 6,0 2,2
AwmMnayHas ceautpa 2,01 116,31 5,3 | 1,13 9,4 3,7
AmMuaynas ceautpa HeiiTpaanzosau- | 1,48 { 12,1 4,0 | 0,80 | 6,4 | 2,2
Has (M3BECTKOBO-aMMHAUHas ce-
antpa NHNO;+CaCO;3=1:1)
Cyabdar aMMonus 249 120,51 7,8 | 1,56 12,0 4,2
Cyabdar amMmonus nefitpanusosannwii | 1,80 | 13,4 | 4,7 | 0,83 | 5,3 | 2,2
(NH,),SO, + CaCO3=1:1)
Kanpnnesas cenntpa 1,66 1 13,1 | 4,0 | 0,88 | 7,2 2,8

Takum o6pa3oM, B pe3yJbTare BHeCeHHS B TeuUeHHE CeMH JeT
omblTa 345 Kr asoTa B BHIe aMMHAuHOIN ceJHTpPbl OOMeHHas KHc-
JIOTHOCTb NOYBBI Ha o6oux ¢ochaTHO-KaANNHLIX (OHAX TMOBBICHIACH
NpUMepHO Ha OOHY W Ty ke Beanuuny — 0,4 Mr-sks., a cojepxka-
HHe aKTHBHOTO aJIOMHHHS K MapraHia COOTBeTCTBEHHO YBEJIHUH-
Jock Ha 3,5 u 1,5 mMr B nepecuere Ha 100 © HOUBHL

Ilpn BHeceHum Tex e 103 cyabdara auMMmoHus* oOMeHHas
KHCJOTHOCTb NOYBBI NOBBICHWJAch Ha oboux ¢onax na 0,8—0,9 mr-
3KB., a cojepxKaHue OOMEHHOro aJIOMHHUS M MapraHua COOTBeT-
CTBEHHO BO3POCJIO NPUMEPHO Ha 7 U 3 MT.

* Buecenne Tex e 103 a30Ta B BHAE Cy/ibdaTa aMMOHHSI YBEJIHUHJIO OOMEH-
HYI0 KHCJIOTHOCTb 110 CPABHEHHIO C BAapHAHTOM, B KOTOPOM a3OT He BHOCHJIH.
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IIpumeHeHHe HeHTpalM30BaHHBLIX (GOPM aMMHAYHOH CEeJHTPH U
cyabara aMMOHHSI B 3THX K€ YCJOBHSIX He OKas3blBaJO HHKaKOTO
OTPHLATENBHOTO BJAMSHHMA Ha arpoOHOMHUYECKHEe CBOHCTBA INOUBHL

BunsiHve noTeHnHasbHON ((hHU3HOI0ruueckKol) KHCIOTHOCTH aM-
MHAUHBIX yAOOpeHH#l Ha HX 3((GeKTHBHOCTb ObLIO NpeAMEeTOM CH-
CTeMATHYECKUX HCCAENOBAHUH, NMPOBOAMBUINXCA B YCJAOBHUSX MHOIO-
JIeTHUX moJieBhIX onbiTOB Kak y Hac B CCCP, tak u 3a pybexoMm
(dosronpylnHas arpoxuMuuecKas OoNbITHas crtaHnus u JlroGepenxoe
onbiTHOoe mone HHUYU®, ConmkaMckasg onbITHAsi CTAHIUS, OIBIT-
nble monss Poramcrena B Aurnunm, IleHcuiabBaHcKasi ombITHAsl CTaH-
nus B CHIA w pgp.). B pesyabrate stux paboT YCTaHOBJEHO
COBepLIeHHO OeccropHOe IOoJIoXKeHHe, YyTo (DH3MOJIOTHUECKH KHCJbIE
(opMBl a30THBIX YAOOpPeHHH MpHU CHCTEMaTHYeCKOM IpHMEHeHUH
HX Ha IOYBaX, He HACHIIIEHHbIX OCHOBAHHUSIMH, MAIOT 3HAUHTENbHO
MeHbUIHH 3¢hdeKT, yueM (PU3N0JOrMUeCcKHd HeHTpasbHble UJAU LIeN0U-
Hble QOpMBI a30THBIX ynoOpenuii. HeliTpanu3oBaHHasi WM H3BeCT-
KOBO-aMMHAaUHas * ceJuTpa, B cocTaB kKoTopoit Bxomut 40—50%
CaCO; u 50—60% NH4NO;, asaserca ynobpeHueM, (PH3UOJOTH-
YeCKH HeHTpa/JbHBIM, II03TOMY OHAa JAOJXKHAa HMETb 3HAUHUTEJbHOE
NPEeUMYLIeCTBO INepel, OObIUHOH, (DH3HOJOTMUYECKH KHCJIOH aMMHuau-
HOH CeJIUTPOH NpPH CHCTEeMAaTHUECKOM INpPHUMEHEHHH 3TUX yAoOpeHui
Ha KHCJBIX NOYBaX.

OnHako IpH BHECEHUH aMMHAUHON CeJHTPHl U faxe Gojee KUC-
nmoro ynobpenus — cyjabdaTa aMMOHHUS — B HeOOJbIINX [03aX B
nepBble TOAbl NPUMEHEHHS BPeNHOE BJIMSHHE MOTEHIHAJIbHON KHC-
JOTHOCTH 3TUX YJA0OpeHHH, 3a peIKUMU HCKJIIOUEHHSMH, He CKa-
3bIBA€TCS HJIH OTHOCHTENbHO c1abo cKasblBaeTcs Ha ypoxKae pac-
TeHHH. DTO NPOUCXOAUT MO TOHl NPHUHHE, YTO aMMHauHas CeJaUTpa
M cylbdaT aMMOHHSI B XHMHUECKOM OTHOLIEHHH SBJAIOTCS Heli-
TpaJbHBIMU COJIIMH H KHCJIOTHOCTb 3THX YHOOpeHHi#l pa3BHBaeTCs
B IIOYBE, C OJHOH CTOPOHBI, B Mepy HepaBHOMEPHOro moTpebjeHUs
pacTeHHsIMH AHHOHOB H KaTHOHOB 3THX coJiefl M, C IPYyroi cTo-
POHBI, BCJENCTBHE HHUTPH(MUKANHOHHOTO IpoIecca, B pe3yJabTare
KOTOpPOTO COAepIKALINHACA B YAOOPEHHAX aMMHAUHBI Aa30T OKHC-
JsieTcs B a30THyI0 Kuca0Ty. O6a 3T mpouecca AJs CBOEro 3aBep-
HeHns TpeOYIOT H3BeCTHOTO BpeMeHU. I1o3ToMy B mepBwlii Tox BHe-
CeHHs Aa30THBIX YyAOOpeHHH BJIMAHME HX IOTEHIHANTbHOH KHCJIOT-
HOCTH MOXKeT COBEPIIeHHO He CKa3aTbCd Ha MX 3(PGhEKTUBHOCTU HJIH
CKa3aTbCs JMIIb B cJa6oH cTemeHH. KIMeHHO Takoll BBIBOA ObL1I
CleJaH HAa OCHOBAHMH MHOTOUHCJEHHBIX OIIBITOB, IIPOBENEHHHIX B
cBoe BpeMa B reorpatuueckoil cetu HUYM® npu omnokpatHOM
BHeceHHU YA0OpeHusl. IlosToMy maHHBIe ONHOTOANYHHBIX OTBLITOB, B
ROTOPBIX M aMMMauHasi M HM3BeCTKOBO-aMMHAUHas CEeJIUTPhl OblIH
ONMHAKOBO 3G (HEKTHBHBIMH, MO CYLIECTBY, HE MOTYT OBITb HCIOJb-/
30BaHBHI.

Ecnu npu ogHOKpaTHOM NpuMeHeHHH yIoOpeHHil noTeHuua bHas
KHCJIOTHOCTb HX He OKa3blBaeT CYILeCTBEHHOrO BJIMSHHS Ha Ypo-
XKaW, TO MOJIOXKEeHHEe CylleCTBeHHO MEHSIeTC HPH IJIMTeNbHOM IIpH-
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MeHeHHH ynoOpeHHHA. B 3THX yC/JIOBHAX KHCJIOTHOCTh NMOYBBI HEIpe-
pBIBHO BO3pacTaeT, M 3TO INpex[e BCEro CKasblBaeTCsi Ha Goiee
YyBCTBUTEJNbHBIX K KHCJIOTHOCTH KyJbTypaX, TakuX, Kak CBeKJa,
KJeBep, MIIEeHHIa, a NPH JajbHeHINeM CHCTeMaTHYeCKOM IpuMe-
HEeHHH OTpPHIATEeNbHOE BJHFHHE KHCJIOTHOCTH YyHAOOpeHHH [pOsB-
JfeTcd W Ha MeHee UyBCTBUTE/IbHBIX KyJAbTypax, Kak KapTodelb,
osec u ap. Ha omeitueix momax HUYH® — Jdonronpyanom u Jlwo-
GepeuxoM — B TeueHHe pfAjfa JIeT NPOBOAATCA OINBITHI MO M3YUYEHHIO
BJANAHNS HeATpaTH3alHN NOTEHIHAJbHOH KHCJIOTHOCTH aMMHAuyHOH
CeJqUTpHl U cyabdaTa aMMOHHA Ha 3((EKTHBHOCTb 3THX yHoOpe-
HUfl.

Ha [oJaronpyfHOH arpoOXHMHYECKOH ONBITHOH CTAHIWH OIBITHI
NPOBOASATCA HAa MOJ30JMUCTOI CYLJIMHHCTOH IOY4Be B CE€BOOOOPOTE
C TakHM YepeIOBaHHEM KyJ/JIbTyp: KapTodesab, CBeKla KOpMoBafd,
fipoBas MUIEHHIA C TOJCEBOM Tpas, Tpasbl, JeH. B 1952 r. BmecToO
JibHa B 3TOM ceBoobopoTe Obliia NocesHa TOPUHIA.

Pacnpenenenne ynoOpeHUil M0 OTHeNbHBIM Ky/JIbTypaM C€BO00O-
poTa NpUBOAMTCA B Tabauue 2.

Ta6auma 2

Lo3sa, xrfra

N P,0; K0

Kaprodenn 45 60 60
Ceekaa 90 90 90
SlpoBas mmeHuna 45 60 45
Tpasbl 0 0 0
Jlen (ropunua) 30 60 45
Bcero 3a ceBoobopor 210 270 240

OnelT npoBOAWJICA B [ABYX CEDHAX, pAa3NHYAlOMHXCA MeXIy
«coboii popmorr oHOBoro docdarHoro ynobpenus: ¢oH cymepdoc-
«aTa u (HOH TOMAcIIaka, BHeCeHHe KOTOPOro BCJEACTBHE HANHUHS
B 3TOM YIOOpeHHH 3HAUYMTEeJbHOIO KOJHYeCTBA AKTHUBHOH H3BECTH
JIOMKHO OBLIO OTYACTH HEeATpa/n30BaTh IOYBEHHYIO KHCJIOTHOCTD.
B kauectBe oTHenbHBIX (OPM as30Ta HCHBITBIBAMIHCH KaJ/blHeBas
CeNUTpa, KaKk yHaoOpeHHe (PU3HONOTHUECKH IIEJOYHOE, aMMHAYHad
cenuTpa ¥ Cy/i1b(paT aMMOHHS B YHCTOM BHJAE H 3TH Ke YLOOpeHHd
B HeliTpanusoBaHHOM Buie. HefiTpanusauua ykasaHHBIX yHOOpeHHH
NPOHM3BOJAHU/IACH IyTeM CMERLIMBAHHS HX Iepel BHECEHHEM C 3IKBHU-
BaneHTHbIM KosnuyectBoM CaCOsj, paccuHTaHHBIM Ha TOJNHYIO Hel-
‘Tpanu3aluil0  NOTeHUHaJbHOH HX  KHCJIOTHOCTH: HA  eIHHHIY
azora 3 yactu CaCO; maa NHNO; u 5 uwacren CaCO; nas
(NH,4) 2SO..

Huxe wnsnaraiorcs pesysnbTaThl OIBITOB IO OTHAENBHBIM KYJ/ib- -
‘Typam ceBoobopora.
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W3 mpuBeeHHBIX [AAHHBIX CJeAyeT, 4TO HeHTpasu3alMs NOTEH-
LUHaJbHOH KHCJIOTHOCTH aMMHAYHOHN CEJUTPH H cyab(ara aMMOHHS:
pesko moBbIIaa 3(P(PEKTHBHOCTb 3THX YAOOpeHHH IpH BHECEHHH

UX ToJ cBekay (Taba. 3).

KopMoBas cBekja. Ypoxkan W npubaBkd oT asora (u/ra) B cpeiHeM

no poranusm ceBooGopora

Ta6bauna 3

doH — cynepdocdar + don — TomacuLiak -+
-+ XJOPHCTHIH Kalui ~+ XJ0PHCTBHIH KaaMi
BapuanTt onbita
1-a 2-5 3-1 1-a 2-5 3-a
pora- | pora- | pora- | pora- | pora- [ porta-
uug ol uusg igée:s uns uug
don PK (6e3 asora) 156 182 192 175 209 300
$on PK + kanpuueBas cenutpa +90 | +141 | +134| 4-95|+135| 4106
®PoH 4 aMMHayHas CeauTpa +71 | +79| +53|-+103[+115f 78
®oH + cyabdar aMMOHIL +70 | +12| —24| +97| +92| —19
don | ammuauynag ceanrtpa Heiitpa- | +86 | +124 | 4114 | 4110|4126 4121
JH30BaAHHAA
®ou + cyapdar ammoHus HeHTpann- | +88 | 4137 +92| 492|132 4132
30BaHHBIA

Ecin nmpubaBxu ypoxKas KOPMOBOH CBeKJH OT aMMMAauHOH ce-
JUTpbl npuHATH 3a 100, To mpu6aBKU OT HEHTPANN30BAHHOH aMMH-
AuHOIl CeIUTPH MOTYT OBITb BHIpAyKeHbl CJIEAYIOLIUMH OTHOCHTEJNb-

HBIMH BeanunHamu (Tabu. 4).

Tabaunnma 4

OTHocHTedbHasA 3 (EKTUBHOCTh AMMHAYHOH U HeATPaJU30BaHHOM
aMMHAYHOH CEaUTPHI

Porauna cesoobopora

1-a 2-1 3-1
Don cynepgocghama
AmMnauHas ceantpa 100 100 100
HefiTpannsoBannas amMmMnayhas —ce- 123 159 215
JauTpa
Ll]enouHod ghor moitacwnaxa
AMMuauHasi cenuTpa 100 100 100
HeiiTpanusoBanHas aMmMmuauHad ce- 107 110 155
JHTpa

CyabdaT aMMOHHS, NOTEHHHAJNbHAsT KUCJIOTHOCTb KOTODOTO Npil-
MEepHO B 2 pasa CuJbHee, ueM aMMHAYHOH ceauTpl, 6Ge3 HeHTpa-
Ju3anuyu- B 3-# pOTAalMH JaBaJ OTPHIATEIbHBIH pe3yJabTar.

fAlpopas mwenuua. BciencTBrHe TOBHIIIEHHOH YYBCTBUTENBLHOCTH
APOBON IIIEHHIBl K KHCJOTHOCTH Ccpelxpl NpubGaBKH OT a30Ta Ha
¢one cynepdocdara B cpenHeM 3a l-to u 2-10 poTauuu GBIH OUeHb
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HU3KHMH Jaxe TpH BHECEHHH a30Ta B (pOpMe KaJIbI[HeBOH CeJUTpHI
uWJIM B BHIEe HEHTpaJH30BAaHHOH aMMHAYHOH CceJuTpPBl. BHeceHue
OOBIYHOH (HeHeHTPaJU30BAHHON) - aMMHAUHOH CeJHTpPBl U CyJbdara
aMMOHHS CHHKaJo ypoxkall mueHuns! npotuB ¢ora PK. Ha wmre-
JoyHoM ¢ocdaTHoM (oHe (ToMacuiak) NmpuGaBKH OT KaJbIHEBOI
CeJIUTPBHl U HeATPaNH30BaHHBIX (POPM aMMHUAYHOH CENUTPBI U CYJb-
(hata amMMOHHs OBIIM NPHMEDPHO OAMHAKOBBL. OOBIUHAS aMMHAauHast
cequTpa Ha 3ToM (oHe AelicTBoBa/ja cinabee, a OOBIYHBIA (T. €. He-
HeHTpanH30BaHHBIN) CyabpaT aMMOHHS CHHXKAJX ypoxkai. DBosee
TI0Ka3aTe/JbHBIMH SIBJASIOTCS TPUBOAMMBIE 3[eCh JAaHHBIE, MOJYUEH-
Hble B ombiTax 1950 r., xorga HefTpann3oBaHHbIe (OPMbI aMMHA4-
HOH CeJuTpBl U cy/Jbdara aMMOHHSI Ha oboux ¢oHax maBaju [0-
CTAaTOYHO XOpolune NpHOABKH ypoxas, a 6e3 HelTpanusauuu 3¢-
(DeKTHBHOCTb 3THX YHZOOpeHHH pe3ko mapgana (raGma. 5).

Ta6aunuma 5

PesynbraThl AAATENbHBIX ONbITOB C SIPOBOM MIIEHMLEH HA MOA3OMHCTOM
cyrauuucroii nouse JAOC

Ypoxait 3epHa 1 npubaBKH
OT a3oTa, u/ra
o — cynepcoc-| ¢on — Tomac-
Bapuant onoita dar 4 x0pu- | wrax 4 xropu-
CThlM KaJHH CTHIH Kaaui
1950 r., 1950 r.,
2-1 porauus 3-1 porauus
doun PK (6e3 asora) 14,8 16,7
dou PK + kaapunesas ceautpa +3,8 +4 .4
$on PK -+ aMmuaunas ceautpa +0,1 +4.4
dou PK + cyapdar aMMoHHs —1,3 -+1,2
don PK -+ amMuayHas cennutpa HeiiTpa- 2, +5,6
J130BaHHAS
$on PK + cyabdar ammoHns HefiTpanu- 42,3 45,5
30BaHHbIH_

Kaprodenp xapakTepusyeTcs OTHOCHTENBHO CJaGOH YyBCTBH:
TeJIbHOCTBIO K KHCJO0THOCTH mouBel. ITosTomy B 1-10 u naxke Bo 2-10
poranuio ceBoobopoTa oOblyHAs M HeHATpaJW30BaHHAs aMMHaYHasn
cequTpa OBUTH TMPUMEPHO OmxuHAKOBO >¢dexTuBnbl. Ho npum manb-
HelllleM BHECEHHH yHOOpeHUH K Hauaay 3-# poTalMu OTPHUILATeNb-
HOe BJIHSIHHE KHCJOTHOCTH YAOOpPeHHs HAYajao CKas3biBaThCA YikKe
M Ha 3TOil Ky/JbType. B pesynbrarte B 3-if porauun HeATpanan3oBaH-
KEble BUAB aMMHAuHOH CeJHTPHl M Cy/ab(aTa aMMOHHS HMeJNH 3Ha-
yuTeJbHOe MNPEeHMYLIeCTBO Mepen OOBIYHBIMH (He HelTpa/TH30BaH-
HBIMH) BUAAMHU 3THX yRoOpeHuit (ta6.n. 6).

Jlen B yC/OBHAX paccMaTpHBAaeMOrO ONBITA CPaBHUTENBHO C/1aG0
pearnpoBsa/l Ha BHeCeHHe Aa30THBIX YAOOpeHHIl u HX (OPMBI, MO-
sToMy B 1952 r. Bo 2-f porauuu BMecTO JbHa B CeBOOOOPOT ObliIa
BBeJleHa ropyHia Kak pacTeHHe, TpeOGoBaTeNbHOE K YCJIOBUSIM a30T-
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Ta6aunna 6
Ypoxah kaprodens m npubaBku OT a3oTa, l/ra

doH — cynepdocdar + XJIOPHCToIA Kaaui

2-1 poranus | 3-1 porauus
don PK 165 223
don PK + amMmnagnasa ceaurtpa +34 440
®on PK + cyabdar aMMoHus +22 428
don PK + aMmuaunas ceantpa HefTpali3oBaH- +31 -+59
Has
®on PK+ cyabdar aMMOHHS HeliTpai30BaHHblH © 138 -+60

HOTO THTaHHA. B CcBA3M ¢ 3aKpHITHEM ONBITA rOpuyHIa He AOBO-
Iujach 10 CO3peBaHHSI M Oblla y6paHa Ha 3efeHyl0 Maccy. Pe-
3yJbTaThl NpHBeJeHH! B Tabauue 7.

Ta6auna 7
Ypoxait 3eneHoit Macchli ropyMupl W npuGaBKH OT as3oTa, u/ra

don — cynep- doH — ToMac-
dopMa a30THHIX yRoOpeHwuit docdar + xa0pu- | WK - XAOPH-
CTHIH Ka.aIu# CTBIH KaJaui
bes asora 36 84
ITpu6asxu om azoma
KanpnueBaa cenutpa +43 431
AMMuauHas ceauTpa 412 —0,6
Cyapdar aMMoHus Het ypoxas; —24
pacTenus
nornéan
HefiTpannsoBaHHas aMMHauHas CeIHTpa +58 —+30
HeifirpanusoBannbiii cyabdar aMMoHHS +29 +15

Taxum 06pa3oM, Ha TAKENHIX CYITHHHCTHIX NOA30JHCTHIX IMOY-
Bax OTpHUIaTeJbHOE BJHSHHE HOTEHIHAJbHON KHCIOTHOCTH aMMHAay-
HOH CceNuTpH, a TeM GoJee cyabdaTa aMMOHHsA MpeXie BCEro
OpOABJSAETCS Ha YyBCTBHTENbHBIX K KHCJOTHOCTH KyJabTypax. Ha
MeHee UYBCTBHTEJNBHBIX KyJbTypax, Kak KapTodenas, JeH, OBeC,
pOXb, BpelHOe BJHSHHE KHCJIOTHOCTH YIOOpPEHHH CKa3biBaeTcs
TOJBKO TOCJEe CPaBHHTEJNbHO IJIMTENBHOTO HX NPHMEHEeHUs, KOrja
KHCJOTHOCTb MOYBBl MOCJE MHOTOKPATHOTO MPHMEHEHHS KHCJIBIX
GopM yno6peHHH HACTOJBKO BO3pacTaeT, YTO 3TO HAUHHAET yrHe-
TaTb Jaxe CPaBHHTENbHO YCTOHUYHMBBHIE K KHCJIOTHOCTH PacTEHHS.

Ha mnecuaHbIX u JIerKMX CylnecYaHBIX MOYBaX, BCJAEICTBHE cCJa-
6ot 6y(epHOCTH 3THX IOYB, OTPHIATEJIbHOE BJIHSIHHE NOTEHIHAJb-
HOH KHMCJOTHOCTH YNOOPeHHH NpOSBJSETCS 3HAYHTEIbHO OBICTpee
Y pesue, YeM Ha CYIVIMHHHCTHIX MouBax. B omeiTax Ha mop3osncToi
cynecuano#i mouse JlioGepenkoro omeiTHoro mnoas HUYU® spen-
HOe BJIMSHHE TMOTEHIHAJbHOH KHCIOTHOCTH aMMHAYHOM CeJNHTPb
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PEe3KOo MPOSBUIOCh Ha 3—4-i TOJl ee NpHMeHeHUsl JaxKe MOJA TaKoe
YCTOHUMBOE K KHC/JIOTHOCTH pacTeHHe, KaK o3uMas poxb (Tadu.8).

Ta6aunma 8

Pe3yJbTaThl AJHTENbHbIX MOJEBbIX ONBITOB C 03UMOIl POXbIO
Ha MOA30JIUCTON cynecyaHoi noyse JlioGepeLKOro OMbITHOTO

nois HUYU D
Ypoxait 1 npubaska OT a3oTa,
u/ra
KOpMOBas 031Masg PoOXb —
csexsaa (2-# rox | 3epuo (4-it rox
BHeCeHHd BHeCeHHS
yaobpeHmit) yaob6peHuit)
$bon PK 255 7,0
Ipubasku om aszoma
AwmMHayHas ceayTpa +70 +4,9
Cyabdar aMMOHIs -+-66 42,8
AwmMiuaunasi cequTpa HefiTpaal3oBaHHAs 4148 -+6,0
Cyabdar aMMOHHSA HeHTpPann3OBaHHbIH +132 +5,7

[IpenMyuiecTBO HEeHTPATH30BAaHHBIX (OPM aMMHAYHOH CEJHTPHI
M cyibdaTa aMMOHHMS B 3TOM OIBITE CKa3aJoChb JOCTATOYHO PE3KO.
Oco6enno BbICOKHH 3¢ (eKT Ha NecuaHbIX M CyNecyaHbIX MOYBAaX
OKasblBaeT HeATpaNH3anyss NOTeHIHANbHOH KHCJIOTHOCTH aMMHay-
HO CeJUTPBI KoNoMHTOM (TabJu. 9).
TaGanmga 9

AdheKTUBHOCTb HEHTPATH3OBAHHONH NOJOMHTOM aMMHAYHOH CEJHTPLI
Ha Jierkoil cymecuaHoil nouse JIloGepeukoro onbITHOrO NOJst

Ypoxait, njra

Tpoco (3epHo) Kaptodean
®on PK (6e3 asota) 16,7 162
PK 4 amMmuauHas ceiautpa 242 261
PK -+ HefiTpanu3oBaHHast HLOJOMHTOM aMMH- 28,9 291
ayHas CeTHTpa

Tlecuanble ¥ CynecuaHble MOYBBI XapaKTePH3YIOTCS BeCbMa HH3-
KHM COJepKaHHeM YCBOSIEMOTO MarHus, a Ha 3THX MNOYBAaxX pacTe-
HHSI 4acTO B TOH HJIM HHOH CTeNEeHU HCMBITBIBAIOT HELOCTATOK Mar-
HHsg B nuraHud. [IpuMeHeHHe HeHTpa/M30BAHHOH JOJOMHTOM
aMMHayYHOH CeJUTPbI CHHMAeT OTPHIaTeNbHble NMOCTEACTBUS NOTEeH-
UHAJTbHOH KHCJAOTHOCTH aMMHAYHOH CeJTHTPBl H OJHOBPEMEHHO
ofecreunBaeT HOpPMa/jbHOE MarHHeBOe NMHTAaHWE DACTeHHII HA Jer-

KHUX, OeITHBIX MarHHeM MouBaXx.

90



HefiTpanusanus noTeHLHaNbHOH KHCJIOTHOCTH aMMHauyHOH ce-
JUTPHI, Tak Xe Kak M cylbdaTa aMMOHHS, HMeeT BMecTe C TeM
CYIIleCTBEHHOE 3HaueHHe AJd HCIOJb30BaHUA pacTeHHaMH ¢ochop-
HO KHCJOTH COTMYTCTBYIOIIUX ymoOpenuil. eno B ToM, 4TO yBe-
JUYeHHe TMOJBUKHOCTH aJIOMHHHS M MapraHna B TOA30JHCTHIX
NOoYBax, NPOMCXOAdAIlee B pe3yJbTaTe INPHMEHEHUSl KHCJABIX (GOpM
a30THBIX yJHoOpeHHH, BBI3bIBAET, B CBOIO Ouepelb, INOBBIIICHHYIO
perporpananuio P;Os BcaenctBue o6paszoBanus B 3THX YCJAOBHAX
TPYIAHOPACTBOPUMBIX (pocaToOB aqIOMHHHSA W MapraHma. JTo BHIHO
U3 NMPHBENEHHBIX HUXKe NAHHBIX BereTallHOHHOTO ONBITA, B KOTOPOM
K3yyaJoch JeHCTBHe PasiH4HBIX (OpPM as30THBIX YAOOpeHHH Ha
NOJ30JHCTON CYIJIMHHCTOH HOYBe Ha (pOHe HHU3KOH U BHICOKOH HO3LI
tdocthopa (raba. 10).

Ta6aunua 10

Ypoxxaii suMeHs, T Ha cocyn

Hosa P,O; Hosa P,O5
015r ) 05r
obuuit | 3epno | obuunii | 3epHo
dou 6e3 asora 11,1 4,8 1 11,8 4.3
Kaapuuesas cexutpa 23,2 | 11,7 | 31,5 | 12,6
AMMuauHasl cexuTpa 17,2 7,4129,0 12,7
Cyabdar aMMOHHS 11,4 4,4125,5( 10,6
HeilitpannsopaHHas aMMHauHas CeJIITpa 23,7 1 10,5 | 32,9 | 14,9
HeiiTpaiu3oBaHHbld CyabdaT aMMOHHS 23,21 9,7129,0| 12,6

Taxum o6pasoM, npu BHecenun HeOoJsbinol Ho3bl P2Os Bpennoe
BJHUSHNE NOTEeHIHAJbHOH KHCJIOTHOCTH YHOOpDeHHH CKasblBaJgoCh
3HAYUTETbHO CHJbHEE, UeM TPU BHECEHHH BBICOKOH n03bl P3Os.
B nocnemneM cayuae u3GBITOK BHeCeHHOH B MouBYy QochopHOH
KUCJIOTH (B KauecTBe HCTOYHMKA €e B 3TOM OIbITe IPHMeEHAJICH
IBoiiHoll cynepdocdar) cBA3biBad NOABHXKHBIE (GOPMBI aMIOMHHHUS
W MapraHna B TPyAHOpPAacTBOpPHMBEe (DOC(HOpHBIE HX COJH.

Ilpn majsoit ke nose docdopa, BHECEHHOTO Ha (OHe KHCJIBIX
($hopM a30THBIX YAOOpeHUH, pacTeHHs ONHOBPEMEHHO CTpajalu Hu
oT HejgocraTka (ochopa H OT HaJWUHS B MOYBE MOBBIIIEHHBIX KO-
JIMUEeCTB aJIOMHHHSI M MapraHua.

IlpuBeneHHble 37ech SKCIEpUMEHTAJbHBlE IAHHBIE, PABHO KakK
u obmue TNpeACTaBJAeHHS O NPHPOXe NeHCTBHS pPasIHYHBIX (GopM
yLoOpenuli, MO3BOJNAIOT YTBEPKIATh, UTO He HMeeTCsl HHKAKHX OC-
HOBaHUH [JI TOTO, 4TOOBI UTHOPHPOBATH 3HAUEHME IIOTEHLHANBHOMN
KHCJOTHOCTH aMMHa4HOH CeJUTPHl NPH HCIONb30BAaHHU €€ B JOCTa-
TOYHBIX MacmTabax B yCJAOBUAX HOX30JNUCTHIX MHOUYB HeYepHO3EM-
HOW TOJIOCHL.

Nssectno, uro B mrarax (CIIA), umelIHX KuCJble MOUBHI,
M3JaHbl Jaxe CcHeliMaJbHble 3aKOHBI, OOS3BIBAIOLIHE NPOU3BOIUTE-
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Jiel HM3rOTOBJASATH (DU3HOJOTHUECKH KHUC/IbBlE TYKOCMECH TOJNbKO B
HefTpaJM30BAHHOM BHIE.

Ilemecoo6pasHoCTh HeHTpPaNH3alUHd MOTEHUHAJbHOH  KIICJAOT-
HOCTH aMMHAayHOH CeJUTPbl OCO3HAHA H B JPYIHX 3apybekHbIX
cTpaHax. °

B CUIA, TAP, ®PI, TNoapme, YexocaoBaxiik, AHMJIHE ¥ B
APYTHX CTpAaHax H3BECTKOBO-aMMIlayHas CeJHTpa NpHMeHHeTCa B
BeCbMa 3HAUHTE/JNbHBIX KOJHYeCTBaX.

HenpaBunpHO yTBepKAeHHe, YTO 32 IPaHHIElH H3BECTKOBO-aMMHU-
ayHasl CeJquTpPa BBIYCKAeTCs BMeCTO OOBIYHOH YHCTOH aMMHayHOH
CeNUTPBl €QUHCTBEHHO M3 HeOOOCHOBAHHOTO CTpaxa Mepel B3PBIBO-
OMAaCHOCTBIO TOCJIeIHEeH.

B MHPOBOM acCOpTHMEHTe a30THHIX yHAOOpeHHH 4HCTas aMMHad-
Hasi ceJMTPa A0 BTOPOH MHDPOBOH BOHHBI NEHCTBHTENBHO [OYTH OT-
CYTCTBOBAJa, HO elle BO BpeMs BTOPOH MHDPOBOH BOHHBI H OCOOGEHHO
B TOCJEBOEHHblE TOJbl IPOH3BOACTBO aMMHAYHOH CeJIMTPHL 3a pPY-
0exKOM HempepLHIBHO BO3pacTaeT [PH OTHOBPEMEHHOM pOCTE H3Be-
CTKOBO-aMMHUAUYHOH CEJHTPHI.

B CILA, nanpumep, e WHPOKO PaCHPOCTpaHeHbl KaK KHCJHBIC
DOI30JUCTBle, TaK M HeHTpaJsbHble IIeJOYHBIE [OUBBI, B OOJBLIHX
KOJIHYECTBAaX BBIMYCKaeTCs H3BeCTKOBO-aMMHauyHas cenauTpa (4gas
KHCJABIX MOYB) M 4YHCTass aMMHayHas ceautpa (AAS HEKHCJBIX
MOYB). ’

B 1952—1953 rr. mpoH3BOACTBO UUCTOH aMMHAYHOH CeIUTPHI I
H3BECTKOBO-aMMHUAYHOH CEeJUTPHl COCTABHJIO COOTBETCTBEHHO 22 H
13% obuiero MHPOBOrO IPOH3BOACTBA A30THBIX YAOODPEHHIL.

Ha xopouro n3BecTKOBaHHBIX MOA30/HCTHIX MOYBAX MOTEHIHAMb-
Hasi KHCJOTHOCTb yHoOpeHHil He OyneT WrpaTh TaKOH OTpHILATe/b-
HOH pOJIH, KaK Ha KHCJIBIX, HEH3BeCTKOBAHHBIX NoYBax. B Hamei
CTpaHe HMEIOTCS OrPOMHbIE TEePPHTOPHM KICJIBIX I[OYB, a H3BECT-
KOBaHHE MX OCYIIECTBJISETCS CPABHUTENBbHO MeJJIEHHBIMH TeMIIaMH.
Kpome Toro, mpuMeHseMble B HacTosilllee BpeMs O3Bl H3BeCTH B
pasMmepe OKoJI0 3 T/ra yCTpaHSIOT TOJAbKO 0OMeHHy!O, HalboJsee
BpeJHYIO, KMCJIOTHOCTb INOUBHL. IIpH BHeceHHH KUCJIBIX yA0OpeHHH
[axe Ha M3BeCTKOBAHHBIX IOYBAX, B YCJOBHUSIX NePHOBO-TOA30JH-
CTOrO THIIA TOYBOOOpA30BaHHsA, Heu3bexkHO OymeT NPOHUCXOAHTH
pe3Koe yCHJIeHHe BBILIEJAUYMBAHUS NOUBBl, OOeLHEHHE ee H3BeCTBIO
U MOBTOpPHOE BO3HHKHOBEHHE OOMEHHOH KHCJIOTHOCTH. JTO, B CBOIO
ouyepenb, mnorpebyer YCKOPEHHOro MOBTOPHOTO H3BECTKOBAHHSA
nouBsl. [Io3TOMy B GOJIBIIMHCTBE 3aMafHOEBPOMEHCKUX CTpaH, maxe
Ha M3BECTKOBAHHBIX IMOM30JUCTBHIX MOYBAX, AJS TOrO UYTOOBI Hpen-
OTBPATHTb HX yXyZAUIeHHE, NPHMeHSIOT a30THble yI0OpeHHS B Hell-
TpPaJbHBIX H MLIeJOYHBIX (GOpMax HIH BHOCAT B CPABHHTEJNbHO He-
60JIBIINX 103aX H3BeCTh B ceBOOGOpOTe.

Hawm npenacras/siercsi, YTO Bcs CHCTeMa MepONPHATHH Mo ymo6-
pPeHHAM B Haulell CTpaHe JOMXKHA MPOBOJHTBCHA C YUETOM HE TOJBKO
HemocpeJCTBeHHOH 3(¢eKTHBHOCTH ynoOpeHHil B TOA HX BHeCEHHd,
HO H C y4eTOM BCeX TeX H3MeHeHHH, KOTOpble MPOHCXOAAT B MOUBE
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LpU IJIUTEIBHOM BHeCeHMH yRoOpeHuii. Bo BcsaKoM ciydae ciaemyer
NpUMEHATb Takue (OpMbl yHOOpeHHH, KOTOpble He yXyAwadn Obl
nousy, a, HaobopoT, obecneyuBaju Obl [POrpPecCHBHOE BoO3pacTa-
e ee miaogopomusa. KoneuHo, He 00s3aTeqbHO B acCOPTHMEHTe
yNOGpeHHH A/ MOA30JUCTON 30HBL HMETb MMEHHO H3BeCTKOBO-aM-
MHauHyio cequTpy. Ho ee MoxeT 3aMeHHTb He OOBIUHAs aMMHay-
Hasi CeJIHTpa, a Takoe (HU3NOJOTHUECKH IHeJOuYHOe yAOOpeHHe, Kak
KaJblHeBas CeJuTpa, KOTOpas B psAfe CaIydaeB fBJIAeTCd elle 60-
Jiee 3((PeKTHBHOH, YeM M3BECTKOBO-aMMHayHasl CeJHuTpa.

OnHako CTOMMOCTb E€QHHUIBI a30Ta B H3BECTKOBO-aMMHAaUHON
ceuTpe OOXOAMTCS 3HAYUTENbHO [eHIeBJe, YeM B KaJblHeBOH ce-
JIMTpe, UTO, pasyMeeTcs, TakK:kKe HeJab3d YINyCKaTb M3 BHAA IIpH
pellleHHH Bompoca 00 accOpTHMeHTe YAOOpeHHH AJd KHCJABIX IO0YB
HeuepHO3eMHOH IOJIOCHL.

ATPOXNUMHUYECKAA XAPARTEPUCTHKA
RAJINMNHO-AMMHUAYHON CEJIUTPBI *

KanuiiHo-aMMHa4Has ceTuTpa NPUTCOTOBJISETCS CMELIEHHeM HUT-
para aMMOHHS H XJIOpPHCTOro kamus. IIpH B3aUMOIEHCTBHHM HMUT-
patra aMMOHHS M XJOPHCTOTO Kasusi B pe3y/bTaTe peaxuuu o0-
MEHHOIO DasJIOKeHHsl MoJydaeTcs KajuHHas CeluTPa M XJOPHCTHIH
AMMOHUH.

OnbiThl, NPOBeNEHHbIE B TexHOJorHyeckoM otaene HUYU®D, mo-
Ka3aJju, 4TO HauboJee OBICTPO peaknus OOMEHHOIO pPa3/IokKeHHs
mexny NH4NO; u KCl nporekaer nmpu CMellleHHH 3THX BEILeCTB B
miaBe. [lpn mpocToM MexaHHYeCKOM CMeIIeHHH TBEPABIX COJIeH
peakuHss MeXKAy HIIMH IpOTeKaeT MeJJeHHo. B cooTBeTcTBuH C
3THM H (u3NUeCKHe CBOHCTBA MPOAYKTOB, MOJYYEHHBIX IyTeM, CMe-
nieHus TBePAbIX COJell M HyTeM CMelleHHs B IJaBe, DPa3JIHyHBI.
B mnepsoMm cayuae roroBas cMmechb 00JIaflaeT CHJIbHOH CJlexHBae-
MOCTBIO H THIPOCKOHNHYHOCThIO. ClieXUBaeMOCTb TaKod cmecu 060-
Jee MJIH MeHee YCTpPaHsAeTcss TOJNbKO IOC/ae [JIUTEIbHOTO ee
XpaHeHHs Hu Hociaedyoulero pasmona. Cmecp Xe, NOJTyYeHHast
B IUaBe, HAobOpOT, C MepBHIX [HeH Ioc/Ae ee HPUIOTOBJEHIS
obsafaetr AOCTATOYHO yIOBJETBOPHTEJNbHBIMH (U3HYECKHMH CBOH-
CTBaMH.

Ko/nuecTBeHHbIE COOTHOINEHHS CMEIUHBAEMBIX BEIIECTB TaKKe
0Ka3bBAalOT 0o0JbLIOe BJAHAHHE Ha (HU3UYEeCKHe CBOHCTBA T'OTOBOTO
ryka. KanunfiHo-aMMuayHasi ceiutpa 0O6/1aLaeT yIOBIETBOPHUTE/b-
HBIMH (U3MYECKHMH CBOHCTBAMM TOJBKO B TOM Clyuae, eCau s
ee NPHUrOTOBJEHHs B3ATO He MeHee oxHoro Mosas KCl Ha opun
mMoab NHiNOs. Ilpu Gonbmem orHocuTenbHo KouunuectBe NH NO;
B HMCXOJAHOH CMeCH TOTOBBIH TYK, KaK MOKa3bIBAIOT OMBITHl TEXHO-

* CraTea OmyG/IHKOBaHAa B KypHade «MumuepanbHble YROGPEHHS H HHCEKTO-
¢dynrucuger» Ne 4, 1935.
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noruyeckoro ornena HUYU®, noxsep:xken BecbMa CHIBHOMY CJe-
JKUBAHHUIO.

IIpn MOJSIPHBIX COOTHOHIEHIISIX HCXOIHBLIX KOMIIOHEHTOB TeOpe-
tiyeckoe comepxkanne N u KoO B roToBOM TyKe HOJKHO GBLIIO GBI
6piTh: N—18,6%, K:O0—30,4%. Ha camom pnene comepxaunue
N u KoO B kanuiilHO-aMMHauUHOH CEJUTPe BCJENCTBHE HAJHUUYHS B
Hell HeOOJBIIOrO KOJHYECTBA INpHUMeceH HECKOJbKO HHXKe. B Top-
TOBBIX 3arpaHHuHbBIX o0pasnax KaJHHHO-aMMHAuHOH CeJUTpPHl CO-
JepxaHHe NHTATeJbHBIX BelleCTB MNPHUMEPHO TakKoe: OKoJjo 16—
17% Nu 26——270/0 KQO

Tak kKak KaJIuHHO-aMMHayHas CeJHTpa SBJSETCH CJAOXKHBIM
a30THO-KAJUHHBIM YIOOpeHHeM, TO OuUeBHAHO, UTO pasMellleHHe
3TOr0 TyKa AOJIKHO NMPOM3BOAHUTBCS B Te€X paifloHAX M IO TE KYJb-
TYpHl, I'Ie OJHOBPEMEHHO HYXKHBI KaK a30THble, TaK U KaJuHHBIE
WLo6peHus. .

B ycmoBusx CCCP 310 6yayT mpexae BCero paloHbl MOA30-
JUCTBIX TOYB. DOJBIIMHCTBO  CEJbCKOXO3SICTBEHHBIX  pacTeHHH
B 3THX pafloHax OT3LIBAETCH MOJIOXKHUTEJbHO HA a30T H KaJauii.
W3 rexHuuyeckux Ky/JdbTYp a30THO-KasauiiHble ynoOpeHHsl mpexie
BCero OYyAYT HamMpaBAsATbCA 37eChb NMOA KapTodeb, JeH, KOHOIIO. -~

Ha uepnosemubix mnousax (¥YCCP, IIUO) u Ha xapGOHATHHIX
ceposeMax B XJONKOBbIX paflonax Cpenneit Asuu moTpeGHOCTH B
Ka/JHUU 3HAYUTETbHO MeHee BBISBJIEHA, TO3TOMY Aa30THO-KAJTHHAHBIE
yrXoOpeHHst AJS 3THX PallOHOB UMEIOT B OOJbUIMHCTBE CJAYYaeB BTO-
POCTeNeHHOe 3HAueHHe. 37eCh TpeXAe BCEro HYXKHHI a30THO-(OC-
(aTHble YAOOPEHHS.

Takum 006pa3oM, OCHOBHBIMH paloHAMH IPUMEHEHHS KaJHIHO-
aMMHA4YHOH CeJUTPhl OyAyT NPEHUMYIIECTBEHHO paHOHBI MOA30JH-
CTBIX TOYB.

OcoGeHHOCTBIO KaNHHHO-aMMHAUHOU CEJMUTPH SIBJASETCH HaJH-
yie B Hell MOJOBHHBI BCETo a30Ta B (OpMe XJOPHCTOTO aMMOHUSA.
Hpyras mosoBuHa asora mnpejcrasiena B ¢opme KNOs.

Ecmn KNOj; sBiaseTcs XOpOHIMM HCTOYHHKOM a30Ta, TO 3TOTO
OTHIOJAB HeJb3s CKasaTb O XJODUCTOM aMMOHHH. [IpoBemeHHBIE B
TeueHHe NocjJelHHX Tpex JeT onbitel B HUYW® noxaswiBaror, yto
XJIOPHCTHIH aMMOHMH BCJIEACTBHE HATHUMs B HeM OOJbIIOTO KOJH-
4ecTBa XJopa [Jas MHOTHX KYJbTYp, B TOM uyuc/ie IJa Tabaka,
Kaprodens, JbHA, KOHOINIM H psJa OBOLIHBIX KYJbTYp, He sB-
JifeTcs 2KeJaTeJbHBIM yAOoOpeHMeM, Gosee OTpHIATEIbHOE AeHCTBUE
colepxKamyics B HeM XJIOp OKasblBaeT MpPH BHECEHHM CDaBHH-
TeJIbHO BEICOKHX JG3 3TOT0 YAOOpEHHUs.

Tak kKak B KaJUHHO-aMMHAYHOH CEJHTPE TOJBKO IIOJOBHHA
a3oTa CBsi3aHa C XJOPHCTEIM aMMOHHEM, TO MOXKHO OBLIO Mpeamno-
JIOXKHTh, YTO COJAEPXKAIIHHACA B HeH XJOP He CKaxKercs TaK OTPH-
nareqbHO Ha ypoiKae, Kak 3TO HMeeT MeCTO IPH BHECEHHH GoJiee
Goratelx XJ0poM yHAoOGpeHHil (I0Tasor, XJI0pHCTHIA amMoHuit). IIpo-
BefleHHble B HUYU® eme B 1932 r. BereranoHHbIe ONBITHL B 3HA-
YHTEJbHOH CTeNeHW NOATBEPAMIH 3TO MPEITOJTOKEHHE,
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Hmeloniuecss B HHOCTPAHHOH JUTepaType AAHHBIE IO HU3YYEHHIO
KaJuHHO-aMMHauHOH CEeJUTPBI TakkKe B OOJBIIMHCTBE CAydaeB AAlOT
VIOBJETBOPUTEIbHYIO OLEHKY 3TOMY TyKy. Tak, Hampumep, B IO-
JIeBBIX ombiTax, npoBedenubix Guyon Bo ®panuum (cm. Ropport
sur le foucteonment de L’Inst. de Rech. Argon. 3a 1931 r.),
3¢ ¢exTUBHOCTD KaNHHHO-aMMHAYHOH CEJHTPHl NOJ KapTodesab
(pacTeHne, 4YyBCTBUTEJIbHOE K H30BITKY XJopa B yZOOpeHHH)
6blia  paBHa 5¢G(GEKTHBHOCTH CTaHZAPTHOH KoMOHHaumuu yrob-
DEeHHI.

B 1934 r. HaMu OBLIH IPOBeJeHbl BereTallMOHHEIE OIBITHl, KOTO-
pble JOJIKHBEI OBLIM JATh XapaKTePUCTHKY Ka/JaHHHO-aMMHA4HOH
CeJUTPHl ¥ BBIIBUTH BJUSHHE COJAepKalllerocsi B HeH XJjopa Ha
IelicTBUE a3o0Ta.

OmneITHl ¢ KaJTUNHO-aMMHAYHON CEJUTPOH OBIIH NPOBEAEHB C S4-
MeHeM, JbHOM U rpeuuxoil. IlepBoe pacTenue MaJjo YyBCTBHTEIbHO
K XJOpY, JIeH U I'Deurxa pearupyioT Ha XJOP OTPHIATENbHO.

OnbiTel ¢ siumeHeM npoBemennt (M. M. KanamHukoBa) Ha Kuc-
JIOM IOJA30JJUCTOM CYrIuHKe [LoarompynHOTo ONBITHOrO IOJS H Ha
sBIIIeN0ueHHOM yepHo3eMe IllaTunoBckoil ONBITHOH cTaHHuH. B sToM
OmbiTe pasauyHele «(OPMBI a3ora (BHocHAuCh Ha ¢oHe PK
Ca(HsPO4)2+ KCIl. KanuiiHo-amMuauHast ceJuTpa BHOCHJIACh HA
¢one ogHoro ¢ocdopa.

Cienyer OTMETHTB, 4TO COZepIKaHUE KalHf B KaJUIHO-aMMHay-
HOH ceJuTpe BHILIE, UeM B OOBIYHO NIPHUHATBIX KOMOHHANUAX YIO-
6peHudl. B 3aBHCHMOCTH OT YC/JAOBHH KyJbTYpPbl U MOYBH COOTHO-
menne N : KO B ynobpeHusx oOBIUHO KoJseGJeTcsi B Ipelesax
1:1—1:1,5; B cocTaBe KaJHAHO-aMMHAYHON CEJUTPBI COOTHOIIEHHE
N:K,0 paBHro 1:1,7.

B naxHOM omnbiTe B KauecTBe KaJuifiHoro oHa Mbl Opanau 03y
kamusi B 0,0 r KyO Ha cocyn npu Takoil ke H03e asora. Takum
o6pasom, cootHomedne N:K,O B cpaBHHUBaeMBIX C KaJHHHO-aMMH-
ayHO¥ CeJUTpoll KoMmMOuHamusx Owro 1:1 (raba. 1).

Ta6nuuma 1
Slumenb. Ypoxafi B I' Ha COCYR

IToasoaucTolil Bolue roueHH bl
CYTJIHHOK YepHO3eM

Yno6peHus

o6uimii | ypoxait| obuimit | ypoxait
ypoxaii| sepHa | ypowaii| sepHa

dou P 11,8 1. 5,6 | 24,91 12,0
Pou PK 13,0 5,6 25,81 12,3
PK -+ HuTpar aMMoHHS 24,91 11,9 | 30,1 13,6
PK + cyabdar aMMoHHS 25,6 | 11,8 | 30,9 { 13,6
PK -+ HatpoHHas ceauTpa 28,0 | 12,7 | 33,3 | 15,0
$oH P + kanuiiHo-aMMuauHasi CexiTpa 27,2 | 12,9 | 32,9 14,7
dou P + HUTpPAT aMMOHUS 23,4 11,1 | 31,51 13,6




U3 >Tux ODaHHBIX BHUAHO, UTO KaJMIHO-aMMHayHas CeJHTpPa Ha
t(oHe P Ha o0eux mouBax [afna HECKOJNBKO NOBBHIIIEHHBIH YyporKall
N0 CpaBHEHHIO C HHTPATOM AaMMOHHS WJH CyJab(aTroM aMMOHWUS,
BHeceHHbIMH Ha ¢one P u K. Ilo-Bupnmomy, sty pa3HHLy B ypoxkae
obyc/aoBiauBaer OGosee BHICOKOE CONep:KaHHe Kalusg B KaJlHHHO-
aMMHauHOll ceJIuTpe, Tak KaK Pas3/nyus B NeHCTBHH a30Ta KaauilHO-
aMMHAuHOH CEJHTPHl M a30Ta CMecH HUTpPara aMMOHHS € XJOpH-
CTHIM KaJlieM TPYAHO OXKHIATh.

Harponnas cenurpa, ABAfAOMAACA JYYLIUM UCTOUHHKOM a30Ta,
ISl s'YMEHsl B YCJAOBHSIX 3TOTO OMbITA NEHCTBOBAJAa TakK e, Kak
U KaJHHHO-aMMHayHas ceauTpa.

TaxpnMm oOpasoM, HMeOIUiCH B KalWHHO-aMMHAYHOH CeIuTpe
U30BITOK Kajus B psAle CJAyuyaeB Ha PACTEHHAX, XOPOLIO OT3BI-
BalOLNUXCA HA KaJHuH, MOXeT JaTb AONOJHHUTEJNbHBIH 3 (eKT.

OneiTel €O JbHOM OBIIM NPOBEAEHBl 'HAa KUCJIOH II0A30JHCTOH
nouse Hoarompyauoro ombiTHOro monas. Josza N—O0,42 r Ha cocya.
Hosa P,Os— 1,07 r Ha cocya.

B sTtux omnelTax BMeCTO INpPOAAXKHOH KaJUIHO-aMMHauyHOH ce-
JIUTPBI BHOCHJIWCH B MoJapHBIX cootHomeHusix NHyNO; u KCI,
a takxke KNO3; n NH,Cl.

Sti KOMOWHAUMKM CPaBHHUBAJHCh, C OLHOH CTODOHHI, € KOMGHHA-
uueit  NH,Cl 4 K,HPO, 4 (NH,4) ,HPO, -+ KCl, cozepxaueii B
IBa jpa3a Gosbplle XJopa, U, ¢ APYrofl CTOPOHBI, ¢ KOoMOMHanuei
(NH,) .HPO, + K,S0,, coBepuienHo He cofep:xkallleél xJaopa.

YnobpeHusa BHOCHJAHCH OBOAKUM OoOpa3oM: a) Bce ynoOpeHd
Iepe] BHeceHHeM pacTBOPAINCH W CMEUINBAJHCL MexXAYy co6O0H H
6) ynoOpeHns BHOCHJIMCh B TMOYBY B TBEPAOM BHJE, KaxKA0e YIO-
O6peHHe CMEIIHBAJIOCh C MOYBOH OTAEJILHO.

Dro pasanuue B cmocofax BHeceHUs JNOJMKHO ObLIO Obl BLISIBUTb
3HauyeHHe 00beNiHEHHS B KaTUHHO-aMMHAyHOI CEJUTPE ee KOMIIO-
HeHToB (KNOj; -+ NH,Cl). PesyabraTel OmeiTOB €O JBHOM mNpHBe-
JleHHl B Tabauue 2.

Camble HHU3KHE YPOXKAH JbHA M3 BCEX XJOPCOAepIKaIlux KoMOHu-
Hauuii OBLIH TIOJyuYeHbI Npu BHeceHwn Bcero asora B, NH,Cl. Ilpu
3TOM OCO0EHHO 3aMeTHO CHH3WJCA YpoxKall 3epHa JbHA, YTO HMEHHO
SIBJISIeTC XapaKTepHbHIM NpPH BpelHOM JeficTBuM XJaopa. Ilpu BHe-
cernn asora B (NH,).HPO, u xamus B ¢popme KCIl ypoxau sapHa
OBLIM HecKOoJbKO Bhime. OJHako npu CMelleHHH Iepej BHeCeHHeM
pacrBopoB (NH4),HPO, u KCI ypoxaii 3epHa u B 3T0il KOMOHHa-
oy 3aMeTHo orcraBas. [lpun BHeceHWM KOMOHHAIMI, COCTaBJIA-
IIUX KaJuiHO-aMMHUAaYHYI0 CEJHTPY, Ie Ho3a xJaopa Ouia B 2 pasa
menbme (NH;NO;-F K,SO,;, KNO; + NH,Cl), ypoxau nbHa Oblin
TIpUMEPHO PaBHBIMH YypOXKadM, NOJYUYEHHBIM IO YyA0OpeHUAM, He
copepxamum xaopa [ (NH,):HPO, 4 K,SO,l.

OmnbiTH ¢ rpeunxoil OBLIM NPOBeLeHH Ha TOM XK€ MOJA30JHCTOM
cyrauHke JLoATOMPYAHOrO ONBITHOTO IIOJA.

Hannune B ymoGpenun Goapinoro komuuecrsa xaopa (1,07 r Cl
Ha COCYZI) NpH aMMHauHOH ¢opMe a3oTa Aajo BO BCeX CAyYasax OT-
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Tabaana 2
Jlen. Ypoxait B r Ha cocyx

Kaxpoe ynobpenne Yaobpenus nepen
HnepeMeIlBaIoch BHECEHHEM CMEIIHBAaJHCh
Koanuecrso| . ¢ noygoit orzensno B PacTBOpax
XxJ0pa
YnoGpenus B yrobpe-
HUH o6urui ypoxa# obuni ypoman
ypoxai 3epHa ypoxai 3epHa
bBes yno6penus — 12,1 2,4 — —
(NHy),HPO, 0 25,5 5,9 — —
(NH,),HPO, + KCI 1,07 27,6 5,1 26,8 3,7
K,;HPO, 4+ NH,C! 1,07 24,4 4,2 23,5 3,6
Ca (H,PO,); + NH,NO; + 0,54 28,8 6,1 28,9 6,5
+ KCl ‘
Ca (H,PO,); + 1/,KNO, + 0,54 29,92 6,1 29,0 6,5
-+ 2NH,CI ,
Ca (H,POy), + 0 31,0 5,9 28,5 6,4
+ (NH,);HPO, + K,SO,

Ta6numa 3
I'peunxa. Ypoxait B r Ha cocyn

Kaxnoe ynobpenne.| YnoGpeHus mepen
nepeMelnBaloch | BHECEHHEM CMEILH-

Conepxa- | ¢ noypolt orzeasHo | Baxuch B pacTBopax
Y robpeuns 1";;;%%%%

HUU o6nrui ypoxa# | obmui ypoxait

ypoxan 3epHa ypoxxait 3epHa

bBes ynobpenuns — 9,7 3,6 — —

Ca (HyPO,), 0 20,7 | 3.6 — —

(NH,),SO, 0 33,1 14,4 — —
(NH,),HPO, + K,SO, 0 38,3 16,7 40,3 17,5
(NH,),HPO, 4+ KCI1 1,07 30,8 12,1 30,7 10,2
(NH,),HPO,+ NH,CI 1,07 35,5 14,3 32,5 12,8
Ca (HyPOy); + NH,NO; + KCl 0,54 41,6 19,2 38,3 15,5
Ca (HyPOy)y + NH,CI 4+ KNOg4 0,54 42,3 19,1 38,6 16,8
Ca (HyPO,); + NaNOs-+KCl~ -| 1,07 42,7 | 19,8 | 42,0 | 17,6
Ca (H,POy), + NaNO; 4 K,SO, 0 42,6 19,1 43,3 18,9

punareapHeli addexr. 3nech, KaK M B OMBITE CO JbHOM, NPEXKIC
BCEr0 3aMeTHO CHU3WJ/ICH ypoxall 3epHa.

Ilpn HATpaTHOM Ke HCTOUHMKe a30Ta BPEJHOE BIAHSHHE xJ0pa
Ha rpeynxy He ObL10 DOHapyxeHo. OTCYTCTBHe BPeNHOrO HeHCTBHA
BBICOKHX JI03 XJIOpa Ha TPEUHXy B YCJOBHSIX HHTPATHOTO MHTAHUS
OBLIO KOHCTATHPOBAHO M B APYTHX HAIUHX ONBITAX. DTOT (GaxT yxa-
3bIBAET Ha TO, UTO A IPEYHXH, KaK U JI1 HEKOTOPHIX IPYrHX
pacrenuii, BpenHoe AefCTBHe XJ0pDa CBSA3aHO € OCOGEHHOCTSIMH aM-
MHa4HOTO NMATaHUs pacreHuil. He BraBasick B monpo6uoe oceemmenne
9TOr0 BONPOCA, OTMETHM, YTO 3TOT (aKT BeCbMa BaXKeH MM KOM-
GUHHDOBaHMA PA3IHUHBIX GOPM yH06peHHIL.
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Uro xe kacaercs KoMOWHAIHH, COCTaBJIAIOIIMX KaJURHO-aM-
muaunyio cesutpy (NHsNOjs; 4 KCIl, KNO; 4 NH,Cl), To oru nouru
He YyCTymaauw KOMOWHAUHUSM, He CcoAepxkalluMm xviopa. KM TOJBKO
IpM BHECEHHH (CMeCH YILOOpPeHHH u3 pacTBOPOB KOMOWHAIUH
NH4NO; + KCl u KNO3 4+ NH4Cl ganw Hexotopoe, moxanyi maso
I0KazyeMoe, I[OHMXKEeHHMe IIPOTHB KOMOWHALMH, He COAepKallux
xJopa.

Takum o6pa3oM, CPaBHHUTEJbHO HEBBICOKOE COMAep:KaHHe XJopa
B KaJUHHO-aMMHAUyHOH CeJUTPe ¥ Ha/JWuue IIOJOBHHBEI a30Ta B Hel
B HHUTpaTHOH (opMe MONMyCKAalOT TpPUMeHEHHe KaJuiHO-aMMHauHOH
CeJIUTPHL JaxKe IOJ YYBCTBHUTENbHBEIE K XJIODY KYJbTYDHI.

"3aKkIHOUYeHHUe

KanunitHo-amMuauyHas ceauTpa, mosiydaeMmas INpH CMeLIeHHH B
MoasapHbix cooTHomenuax NHsNO; n KCl, moxeT OBITH HCIOJb-
30BaHa B KauecTBe a30THO-KAJMHHOro ynoOpeHHs B paHoHaX, xa-
PaKTepH3yIOIIUXCsS OLHOBPEMEHHOH MOTpeGHOCTBIO B a30Te M Ka-
JIUH. .

B npenenax CCCP ozxHoBpeMeHHass HOTPeOHOCTh B a3oTe W Ka-
Jud HanGosiee pe3Ko BBISIBJAEHAa B palioHAX MNOJ30JHUCTBIX II0YB;
3TH pafioHbl W ABJAAIOTCA HauboJee NOAXOASIIMMH M pasMelle-
HHS KaJHHHO-aMMHa4uHOHA CeJTUTPHI.

Hasnunuue x0pa B KaTuiiHO-aMMHauyHOH CeJHTpe (IPHMEpPHO
22—23% oT Beca TyKa) He OKas3hIBAeT 3aMETHOTO OTPHUIATETBHOTO
BJIUSIHAS Ha JeHCTBHEe COLEPIKAIIMXCS B HEH NMUTATe/JbHBIX BeIlecTs,
naxe NPH BHECEHHH ee IOJ PAaCTeHHs C NOBBIILEHHOH UyBCTBUTeEJb-
HOCTBIO K XJIODY.

OTCyTCTBHE OTpPULIATENBHOIO HEHCTBHS XJOpa KajanfHO-aMMH-
ayHOH CeJUTPHI 'OOBSCHSIETCH KaK CPaBHHTEJIBHO HEBBICOKHM ero
colepXKaHHeM B TyKe, TaK ¥ HaJHUdeM B IOCASIHEM I[IOJOBHHEI
BCENo asoTa B HUTPaATHOM (opme. DTO HMeeT CYIIeCTBEHHOe 3Ha-
yeHHe, TAaK KakK IpOBeNeHHble y Hac HCCAeNOBAHUsS I[OKAa3EIBAIOT,
YTO OTpHIATeIbHOEe HeHCTBHe XJopa Haunbosee PE3KO CKa3blBAETCSH
IpH KOMOWHHPOBAHMU XJOpa C aMMHAyHEIM a30TOM, IPH BHECEHHH
JKe asora B HUTpPaTHOH ¢opme BpeNHOe BJHAHHE XJOpa IIPOAB-
JISIeTCsl B TOpPa3io MeHbllel CTelleHH.

IODPEKRTUBHOCTSH CJOKHBIX YIOBPEHUMN,
INOJIYYAEMBIX HA OCHOBE A30THORMCJIOTHON
IIEPEPABOTRI ®OCDATOB *

Cpoxy u crocoObl BHEeCEHHS pa3UYHBIX BHAOB yJAoOpeHHH Ha
IpaKTHKe BO MHOTHX CJAyuasfix COBMNAfaloT. JTo O6YCIOBIMBAET Iie-
JIecoo6pasHOCTh IIMPOKOTO IPOU3BOACTBA KOMOHHHDPOBAHHBIX yX00-

* Crarbs Hamucana B coaBropctBe ¢ B. M. CokosmoBoil u ony6iIMKOBaHa B
KypHale «YmobpeHne u ypoxai», Ne 10, 1959,
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peHHH, 0 CBOEMY XMMMYeCKOMY COCTaBY H (H3HUECKHM CBOHCTBaM
B HauboJbllell Mepe OTBEYaloIMX TPeOOBaHHAM CeJLCKOrQ XO03fii-
ctBa. [Ipx OTCYTCTBUHM TOTOBHIX KOMOMHHPOBAHHBIX YJAOOpEHHH KOJI-
XO3HHKH ¥ PAOOTHHKH COBXO030B BBIHYXK/JEHH CaMH H3TOTOBJIATb
HYXKHBle UM CMecH yJA0oOpeHHH, 4no TpefyeT 3HAUHTEJNbHHIX 3aTpaT
TPyAa B HaNPSIKeHHBIH NepHOJ NOCeBHHX paboT M BMeCTe C TeM
He BCenia obecnednBaeT LOJIKHOE KaUYeCTBO H3NOTOBJSEMBIX CMeCel.

ITponsBeneHHHEe B IHOC/AeqHee BpeMs B HayuHo-TexHMuecKOM:
komutere npu Cosere Munucrpos CCCP cnenuaibHBle pacueThr
NoK33ajH, 4TO B TeKyIleM cemuetun He MeHee 309 ot obmero
KOJIMYeCcTBa BhIpabaThIBaeMBIX TYKOB Ies1ecOO0Pa3HO BHINYCKaTb B
BAle KOMOUHHDOBAHHHIX — CJOXHEIX MM TOTOBBHIX CMeNIaHHBIX —
yno6penuii. IlponsBomcTBo KOMOWHMPDOBAHHBIX YHOODEHHH MOXKET
OBITb OCYIIEecTBJEHO PAa3JuyHBIMKM HYyTAMH. B Hacrosnee Bpems B
Hallle§ CTpaHe, KaK M B psile APYrux CTpaH, BecbMa 6oJbIIoe 3Ha-
yeHHe NPHOGPETAaoT METONBl a30THOKHCJIOTHOH mepepaboTku ¢oc-
¢daroB, Korja as3oTHasg KHC/A0Ta OJHOBPEMEHHO MCIOJNb3YeTC M ISk
npeBpamieHnsi QocgarHONO BellecTBa B YCBOSIEMYIO [IJs pacTeHHH
$hopMy M KaK MCTOYHHK a30THOTO MHUTAHUS pPacTeHHH.

CocraB CJO0XKHHEX YHNOOpeHHH, TONydaeMHX IIPU a30THOKHCJOT-
HOIl mepepaboTke ¢ochaToB, MOXKET 3HAYMTEJIbHO H3MEHATbCS B
3aBHCHMOCTH OT IPHHSTOH TeXHOJOIHYeCcKOH cxeMmbl. Ecau npuusrta
kapOoHaTHasA cXeMa, PN KOTOpPOH H30LITOK MOHOB KaJbllH CBA3bI-
BaeTcs YIVIeKNcJaoToHd ¢ o6pasoBaHMeM KapOoHaTa KaJblus, TO BCA
ycBosieMast ¢ocopHas KHCJIOTa B TOTOBOM INPOLYKTe TIpeCTaBJeHa
B [UTpPAaTHOpacTBOpUMON (opmMe B BHIe AMKaabuueBoro gocdara
(mpeuumurara).

Ilpu cBsispiBaHAM H30OBITKA HOHOB KaJbI¥sg CEePHOH KHCJIOTOH
(cxema ¢ no6aBjeHHEM CEpHOH KHCJIOTH) WIM IIPH YHAJEeHWH H3
npomecca 4YacTH KaJblisl B BHJe A30THOKHCJIOH €ro COJH IyTeM
BBIMODaXKHBaHUs, B COCTaBe FOTOBOrO NMPOAYKTa ycBogeMasn docdop-
Has KHCJIoTa MOXKeT OBITh IpencraB]eHa ABYMsa (opMamu — BOJO-
pacTBOPUMEIM GochaToM aMMOHHS M LHUTPATHOPACTBOPUMBIM IH-
KauabuesuM (ocparom. Ilpn stom mons Bomopactsopumoii PsOs,
€CTeCTBEHHO, TeM GoJjblle, yeM GOJbIE BBEAEHO B IPOIECC CEPHOI
KHCJOTHI Mav yeM OOJbIle BEIMODOXKEHO H3 IpOIlecca HUTpara
KaTblIys. Xopoumas YCBOSIEMOCTb pacTeHHAMH LHTPATHOPACTBOPH-
moii PyO; mpenmmnrara mpH OCHOBHOM, JONOCEBHOM, BHECEHHH
ynoGpeHnii He MOXKeT BBHI3bIBaTh COMHeHmH. VIMeeTcss orpomuoe Ko-
JINYEeCTBO SKCIIEPHMEHTANTbHBIX JaHHBIX, KOTOPHIE MOKa3BIBAIOT, 4TO
nperumurar Aasi Bcex mouB CCCP aBaserca He XYIAIIAM MCTOY~
unkoM P20s, uem cymepdocdar. Ha kucabix moyBax MNperumurar,
Kak NpaBujio, Aaer maxke Gojee Bblcokui sddexr. Ho mpeuummrar,
collepxalIMiicd B COCTaBe CJAOXKHHIX yHOOpeHHH, MOJYYaeMBIX NpPH -
A30THOKHCJOTHHIX MeTofax nepepabGorku ¢ocdaTos, no csoeMmy ¢u-
3MYECKOMY COCTOSIHHMIO OTJIMYaeTcss OT OOBIYHONO NMPELHUNHTaTa TeM,
YTO OH arperHpoOBaH-B CPABHHUTENbHO KPYIHBIE YaCTUIBI, TaK Kak
CIIOXKHBIE YAOOpeHHs [IJs TMPUIAHHS HM XODOWIHX (HU3HUIECKHX
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XHMHYECKH cocTaB

TaG6aununma 1|

CJOXKHBIX YA00penuil, uayyasmuxcs B onbirax HUYH®

Conepxannie P05, % g %
2o
Haﬂmeﬂoaaﬂne u npouc- é .§ éi =§ %ES’E
. [=} ] =
X0MeHHE Y106peHHs Meton noayuenus g,,; éé‘ 255 §_§‘§§ N K0
g2 | &5 |285|353% '
34 | 53| BEg|Saxs
Hurpodocka Ne 83 | Cxema ¢ Bnimopa- (10,20 8,70(18,90| 54,0 |15,50| 16,8
OTEYECTBEHHOT O WHUBAHHEM  HH-
HNPOU3BOJLCTBA TpaTa KaJbLUs
Hurtpodocka Ne 78 | To xe 6,30] 8,50/14,80| 42,5 |16,56] 14,40
0TEYeCTBEHHOTO
MPOH3BOLCTBA
Hurpodocka N 72 , 3,54{10,45(13,99( 25,8 |16,10{ 17,40
OTEYECTBEHHOTO -
TIPOHU3BOLCTBA
Hutpodocka kap6o- | Kap6onatras cxe- | 0,07| 7,94( 8,01 0,9 |14,80| 11,30
natHast 1958 r. ore- Ma
4eCTBEHHOIO MHpO-
U3BOACTBA
Hurtpodocka kapbo- | Cxema ¢ Bmimopa- | 0,14] 6,75] 6,89 2,1 (13,40} 18,0
HatHasg 1957 r. oTe- JKHBaHHEM HH-
4eCTBEHHOI'0 NpO- TpaTa KaJbLHUsf
H3BOJCTBA
Hurpodocka 12-12-12 | Cxema ¢ no6asae- | 0,90{10,8 (11,70 7,7 11,70{20,40
(®PT) HHEM cepHOH
KHCJOTHL
Hutpogpocka 10-8-18 | Kap6onatnas cxe- | 0 | 7,50{ 7,50 0 | 9,82| 18,00
(®PT) Ma
Hurpogoc 11 (dpan- | Cxema ¢ gobasae- |12,70(17,80(30,5 | 41,6 {15,30] —
uus, ,PEC*) HHEM docdop- .
HOH KHCJOTH
Hurpodoc 111 (Ppan- | Cxema ¢ xobasie- | 2,50{14,00{16,50| 15,2 [15,30] —
" nua, ,PEC*) HHeM cepHOH
KHCJOTHL

Ilpumeuanue Bce ymo6peHus GbUIM NMOJNYYeHHI B TPaHYJAMPOBAHHOM BHJE,
paamep rpany’a ot 1l g0 5 MM.

CBOMCTB MPOU3BOASAT B TPaHy/JIMpOBaHHOM Buae. IloCTymHOCTh Ke
pacTeHusiM He pacTBOPHMBIX B BoZe (pocdaToB B 3HAUNTENbHOH Mepe
sBJsAEeTCS (DYHKUMEH WX IOBEPXHOCTH, ONpeNe/sIoliell CTeleHb BO3-
MOZKHOI'O KOHTaKTa KOpH@BOfI CHETEeMbl paCTeHus C yacTHLaMHU YIO-
Openusi. Tak Kak yAenbHas NMOBEPXHOCTb YHNOOPEHHH NpH MX TpaHy-
JIHPOBAHUKM COKpALLAeTCsi, TO TEOPETHUYECKH 3TO JOJKHO BBHI3BIBATH
NOHMKEeHHe JOCTYMHOCTH pAacTeHusiM OuTpaTHopactBopumoit PyOs
TPaHyJHPOBAHHHIX CJIOXKHHEIX yHoOpeHuii. B oTHouleHHM a3oTa #
HaAus HeT HUKAKHX OCHOBAaHMI AyMaTb, YTO HOCTYIHOCTb pacre-
HUAM JeNKOPACTBOPUMBIX COeIMHEHHH 3THX 3/1eMEHTOB B CJOXKHBIX
yno6penusx 6yjaer 1pyroi, yeM B COOTBETCTBYIOIIUX BHUAAX IPOCTBIX
yro6penuii. [Tosaromy MOXKHO mpeamosaratb, 4ro ynoGpuTeIbHAs
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IEHHOCTh CJHO0XKHBIX YAOOpeHHI OyZAeT IpeXJe BCEro 3aBHCETb OT
COOTHOLIEHHSI B HHX BOJOPACTBOPHMOH H HUTPAaTHOPACTBOPUMOMH
PyOs ¥ OT HX IPaHyJOMETPHYECKOTO COCTABA.

B reuenue nocaemuux tpex ger (1956—1958) 8 HUYU D usy-
gajach 3P GheKTHBHOCTb CJAOXKHBIX yAOOpEeHHH, MOJyYeHHBIX [0 pas-
JIMYHBIM CXeMaM a30THOKUCJIOTHON nepepaborku ¢ocdatos. Uccie-
JOBaJUCh KaK YHOODEHHS OTeYeCTBEHHOI'O MHPOH3BOMACTBA, TaK H
HOJy4yeHHBIE K3 JPYrux CcrpaH o0pasmbl CAOXKHBIX YHOOpeHHH.
B Tabaune 1 ykasaH uX cocrTas.

Haubosee nomHOoe W cHcTeMaTHYeCKOe H3YyueHHe 3THX yHobpe-
HHH Opod3BOAMIOCh B 1958 r. B CTpPOro KOHTPOJHPYEMEIX YCJO-
BUSIX BETeTAllHOHHOTO ONBITA Ha TpeX OCHOBHBIX THnax noys CCCP:
[FOJ30JMCTOR CYMJIMHUCTOH mouBe JOJITONPYIHOIH ONBITHOH CTAHIUH
(MockoBckast o0macTb), MOIIHOM uepHO3eMe I'pPaKOBCKOro OIBIT-
HOro noJsi (YxpauHa) um kapOOHATHOM cepo3eMe u3-moj TalkeHTa
(Cpennsia Asus).

OmnbiThl NPOBOJAWINCH OJHOBPEMEHHO B TPeX CepHusix. B mepBoit
cepun ynoOpeHHsT PaBHOMEPHO pacHpemesIuCh B HouBe. Bo BTO-
poll IPUMEHSJOCh JIOKAJbHOE, WM MECTHOe, BHeceHHe YHIoOpeHHH,
4TO OCYILeCTBJSJOCh B BeleTAMOHHBEIX ONBITaX NyTeM pasMelleHHs
yIoOpeHu#i oyaraM# B BepXHEM D-CAHTHMETDOBOM CJIO€ [OYBH He-
IIOCPEACTBEHHO IO/ BbICEBAEMBIMU CeMeHaMM. B TpeTbell cepuu usy-
4ajoCh BJIMSHHUE BEJHYHHBI TPaHY/J CJAOXKHBIX yAOOpeHHH Ha HX
3 (HeKTUBHOCTD.

Bo Bcex OmbITax C/IOXKHBIE YHOOpeHHS NPHMEHS/IM HO cojepiKa-
HHI0O B HHUX YcCBOsfeMO# (CyMMa BOJO- M HHUTPATHOPACTBOPHMOIL)
P,0s na BripaBHenHoM ‘pone NK.

Asor BHocWIM B (opMe HHTpaTa aMMOHHS, Kaaui—B ¢opMme
XJIOPHCTOr0 KaJausi. Peaynbrarhl aTHX ONBITOB NpPHUBENEHB B TabJ/H-
nax 2, 3 u 4.

IlpuBenennble NaHHEE YKAa3BBAIOT NpeXJe BCEro Ha Jajeko
UAYIHUE [apajaequ3sM MeXIy CcoJAepKaHHeM BOLODACTBOPHMOH
P,Os B rpaHy/JHPOBAHHBEIX CJIOXKHBIX yNOOpeHUSX H UX 3(PGeKTHs-
HoCTblO. ['pamysupoBaHHas kapOoHaTHasi HUTPO(dOCKa, COZepKa-
mas Bcio GochOpHYIO KHUCJAOTY B IUTPATHOPACTBOPUMOH (popMme, IpH
BCeX CNoco6ax BHECEHHS He MOIJIa CIYXKHTb CKOJBKO-HUOYAb YHOB-
JIETBOPUTENbHBIM UCTOUHHKOM PyOs.

ITopomkoBuaHas kapGoHnarHasi HHTPO(OCKA NpPH PaBHOMEPHOM
ee pacmnpefes]eHUH II0 BCell Macce NOUYBHL OKasajach He MeHee 3(-
(pexTUBHBIM HCTOYHHKOM P30 ueMm cymepdochar uam mpenunu-
tar. Ho npu JoxanbHOM pasmelleHWH yjnoOpeHHss B mouBe sddex-
TuBHOCTb P90 mopomkoBHIHON KapOGOHATHOU HUTPOGOCKH, TAK KE
Kak<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>