I'nasea5. OBUWUE CBOACTBA
MUWHEPAJIbHbLIX YAOBPEHMN.
A30THbIE YAOBPEHUA

5.1. KNACCUOUKALIMA 1 CBONCTBA
MHWHEPANIbHBIX YAOEPEHUH

ChIpbeM IS IPOM3BO/CTEA MUHEDATLHEIX YIOOpEeHIIT cay-
sgar uckonaeMele (48 GochopHEIX, KaTu#AHBIX U ApP.} U aT-
Mocdepa (A8 A30THLIX}, 4 TaKxe n0D0UHBe IIPOAYRTEl OPO-
MEILLAEHAON) TPOH3BOIACTEA.

Ho codepxcanilo 3AeMeHMO6 TTHTAHHA PABAMMAICT OXHO-
KOMIIOHEHTHEIE M KOMINeKCHBIe MEHepanabHEIe yaobpeHud.
ONHOKOMITOHEHTHEIE COZEePAT OfNH OCHOBHOH 3JeMEHT mu-
TAHHA: a30T, dochop, Kanui, Mmarauit, 6op 1 1.4. Tlo azpezam-
HOMY COCIMOAHLI OHW BLHIEAIOT TEEPALIC, KHAKHE CYCIeMIH-
POBAHHEIE, 4 110 CIMPOCKL — NOPOKOBMIHBIC, KPHOTAJLIN-
YecKHe H TpaHyrIupoBaHHbie. KoMILneKcHBie yaoOpeHus
copep:KaT IBa M O0Jiee 3JIeMEHTOB THMTAHHA If B 3aBUCHMOCTH
OT TeXHOJOTHH HPOMIBCACTEA MOTYT OHTE CROMCHBLAML, CRONC:
HOCMEUIARHOLML M CMEULEHHBIMU.

Ta yacTb yAOOPEHHA, KOTOPAH MOMKET OBITE NCIOABI0OBAHA
pacTeHHEM, HASHIBaeTCd ACHMCTEYIIMM RellceTBoM (A.B.),
Copfep:ranie AefiCTBVIOIIETO BeIECTBA B ynoOpeHHSX BHIpa-
JKaeTCHd B IPOHEHTaX OT PH3uvecKoil MACcChl: B A30THBIX yH00-
peHusax — B pacdere Ha N, B drocopruix — ma P,0,, rammii-
mrix — Ha KO, marnuessrx — Ha MgO. Jina nepecuera pexo-
MEeHAYEeMOH A03nl yAOGpeHMH, BLIPAXKEHHONH B KHJIOTPAMMAX
A.B., HA (PHINUECKYIO MACCY KOHKPETHOTIO BHAA YAOOpeHH: f03y
N (P,0,, K,0) ymuoxaror na 100 u AeJAT Ha IPOUEHT JEHCTBY-
w1jero BemecTsa 8 yaobpenun. Hanpumep, mpn gose 70 kr/ra
a30Ta 038 BHECEHNA MOYEBHHEI, coflepikaiiei 46% n.8., Syjer
152 xr/ra [(70x100):46].

BasxHeH UMY husndeciiMil, XUMULECKUMU I MEXQHUYLEC-
HUMU CEOTCMEBAMU MEHEPDAILELIX YA0OpeHNH, KOTOPEIe Heob-
XOAUMO VUMTHIBATE IPH HX XPAHEHWH M TDAHCIOPTHPOBKE N
OT KOTOPEIX SABUCHUT 3(PQeKTHBHOCTL MX AeHCTBUA, ABIAIOT-
CH: PACHBOPUMOCME, ZUZDOCKONMULHOCIMb, CACHUBAEMOCHLYL;
BAAZOEMKOCTD, PACCEUBEEMOCTLb, 2DAHYIOMEMPULECKLIL CO-
cmae, a TAKIKe NPoYHOcme 2pany.a. KpoMe Toro, Ha COXpaH-
HOCTH YVAOOpeHNH NpH XpaHeHHH BIHAIT TAKUE YCIOBHS U
CBoOiiCTBA, KAK HACBIMHAA IIJIOTHOCTE; YTOJ @CTECTBEHHOTO OT-

94

koca Oypra; ¢moce0HOCTE K PacCIaAMBAHMIO (AJIA CMELIANHLIX
ynobpeHuit); BASKOCTb; OTHEe- H B3PEIBOOIACHOCTB, A TAKKE
cBOGOHAA KHCIOTHOCTE, BEIAEICHEE AMMHIAKA.

Baaxuocrs He JO/KHA [TPEBEIIIATE 3HAYEHUSA, YTBE DI IEH-
HEI® TOCYAADCTEEHHBIM CTAHAAPTOM H TEeXHHYECKMMH YCJIO-
BuAMY. Tak, cogepkaHue BIaTH B cY2bgAaTe AMMOHIA He JO-
#HO npesrmare 0,6% , B aMMuagHOH cexuTpe U MOdeBHHe —
0,2-0,3% , MakcHMaTbLHAA BIAKHOCTh BOAOPACTBOPHMEIX (HOC-
bopHEIx yaobpeHHit B 3aBHCHMOCTH OT BHAa — oT 3 g0 5%,
KaIUAHBIX — oT 1 g0 4%, BJAAKHOCTH N3BECTHAKOBOH MYKH —
1,5—4% . Ilpn OTKJIOHEHMH BAAXKHOCTH MWHEDAJBHBIX ya06-
pPeHUH OT CTARAAPTHOH CYUIECTBEHHO MEHAITCH HX (BHIHKO-
MEXAHHYEeCKHEe CROHCTRA, CHUMKASTCA KadecTRO.

I'arpocKOnMYHOCTE — CNOCOBHOCTL TOTMOIMATE BJATY U3
BO3AYXA — MUHEDANBHEIX YA0OpeRnH olleHusaetea no 10-6ax-
ABHOMH cucTeMe. CHNILHON MHIPOCKONUYHOCTHIO 00IANAI0T KaIh-
uxesan ceautpa (fo 9,5 Ganna), aMmuauHas (TpaHYMMPOBAH-
HasA) cenurpa (9,3); cpegne- ¥ CNabOrMrpoOCKONEYHAA MOYEBH-
Ha (3,6), rpamynupoBaHublil ZBOHHON cymepdocdar (4,7),
xnopHceTht xanuh (3,2—4,4). IIpn BrIicokoil THrpocKoONHYHO-
CTH YA0OpeHns CAeKNBAKTCA, IDAHYMLL CTAHOBATCH HEIpPOY-
HBIMM, YXV/IIIAETCHA CHINYIECTEh ¥ PACCENBAEMOCTh MaCCEl. Ye-
JIOBUA XPAHEHUA U TPAHCIOPTUPOEKH YAOGpeHUH, TpefoBaHNA
K YIAKOBKE 3aBMCAT OT HX I'NI'POCKORMYHOCTU. Bea Tapsl Jo-
NYCKAETCH NePeBO3NTE U XPAHUTE TOABLKO CHAGOrHTIpDOCKOIIIY-
Hele yxo0peHus — ¢ HaanIoM 3 U HMIKE, CUThHOTHIPOCKOTINY-
uele ynobpennsa (7-10 6awnoB) XpaHar B repMeTHUHoO# Tape
{IONMMITUAEHOBEIX MeNmIKax).

BaaroeMKrocTs BILAET Ha KATECTBO PACCEMBRHNA (pacIpe-
AeseHHA) yro6peHNll U yeTaHABIWBaeTCH cTaHAapTaMi. I1pe-
AeJbHAA BAATOEMKOCTE YA0OPEHNH COOTEETCTEYET MAKCHMA B-
HOM MX BAAMHOCTH, NPH KOTOPOH COXPAHAETCA BOAMOMHOCTD
VAOBJIETBOPHUTEJIBHOIO HX BHECEHMA TYKOBHMH CesIKAMH,

CrexuBaeMOCTs YAOGDEHUI B3ABMCHT OT HX BIAMCHOCTH,
THTPOCKONMYHOCTH, MPAHYJIOMETPHYCCKOrO COCTABA, 8 TAKIKE
YCHOBMI M TPOAOJNMHUTENBHOCTH XpadeHUd. ClesXBAeMOCTD
OIIPEAEIAETCH [T0 COMPOTHRIEHHIO K PA3PYIIEHNI0 THIHHIPH-
Ka cuaexaBeroca yoobpenus. CTelmeHs cAeREBAaeMOCTH oIe-
HUB&ETCA No ceMHbaNNLHOM mKare. K CHALHO CIeMMBAII{HM-
ca yAoBpeHHAM oTHOCATCH KapGamup (¢ rpamymamu 0,2—
1 mm) — 7 6amn0B, MEJIKOKPHCTA/LTMMECKHN XIODHL KANNT —
6 Gasnos. CrrexxpBaeMocTs KapbaMuaa dpaxknmit 1-3 MM, cyan-
thara aMMoOHKA, aMMHAYHON CENMUTPHI OIEHMBAETCA COOTBET-
¢reeHHO 1-2, 2-3, 3—4 Gannamu. [IpaxkTHYECKH He CHAEMHEA-
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OTCA CyNbhAT KAJHA H KANHMATHESHA. YMEHBIIEHHID CJe-
JKUBAEMOCTH YEOOpeEWH cnocoBCTEYIOT KPYITHOK PHCTANIIHYEC -
K¥e 1 TpaHyAHpOBAHEEE (DOPMEL BEINIYCKA, XpAHEHIEe H TPaHe-
OOPTHPOBKA B IeépMEeTHIHOHN Tape.

PacceHBAEMOCTE 3aBHCHT OT MPAHYIOMETPHYECKOIO COCTA-
Ba, CHINYYECTH W MpouHocTH rpanyn. Onennpaerca mo 12-6ai-
JABLHOH cHCTeMe: YeM JYUIINe paccenBAeMOCTh, TeM BEIITE Gaiti.
PaBHOMEpPHOCTL pacnpefeleHHs yAo0DeHHH Ha NOBEePXHOCTH
TOJA 3ABHCHT TAKMKe oT pasdpackBAIILUX OPraHOB MAIIHH.

I'panyjomerpHueckuil COCTAs, JJIH TOHWHA noMoa (xo-
AMUECTBO YACTHI] DASHOI'O pasMepa), onpefelsgeTcad MeXaHH-
qeCKH —~ TIpoCeuBaHUeM yaobpenuii uepes cura. OT yEeaBHOTO
Beca KPYIHBIX B MeAKUX QPaKnuil 3aBHCHT CJEKHBAEMOCTH
M paccempaeMocTh yaoGpennii. IIpM HenosmszosaHuH yAoOpe-
HUH ¢ OJHOPOAHEIM I'PAHYJIOMETPHUYECKHM COCTAEOM LEHTDO-
OeKHBIMH pasdpacEIBATENAME OHU PABHOMEPHO IIOCTYIAKT HA
AOSHPYIONIEE YCTPOHCTBO M QAMHAKORO DACHPeAENAIOTCH IO
IIOJIH).

IIpoyHOCTs rpaHYX 3aBHCUT OT. BIAMHOCTH, pagMepa M
(GOPMEL HACTHUIL, [IAOTHOCTH YIIAKOBKHK M ONpeResAeTes UCIIbI-
TRHMAMH Ha pasgapmuBasade (krc Ha 1 cM”) u pactHpanue (B
%), KOTOpPbIE ITPOBOAATCSA HA CIEIHANBHEIX Tpubopax.

¥rox ecTecTEEHHOTO OTKOCA (IOKOA)} — 3T0 yroJ KOHyCa
(kyun) yaoGpenvid, HACKIIANHOTO HA MOPHEOHTANBHYEC TIOBED-
KHOCTH. DTOT IMOKASATENbL VIHTHIBAETCH IIPH CTPOUTENbCTEE
CKJaJOR, TAe YAOOPEeHNA CRAAJIUPYIOTCA HACKITLIO, MPOEKTHPO-
BAHNH GYHKEeDOR, TPAHCTIOPTHEIX CPEACTB. YT0J eCTeCTBEeHHO-
r'o OTKOCA XAPAKTEDPHIVET DACCEUBAEMOCTh YAOOpeHuii.

IlnorHOCTE — 06BeM 1 T B M? — yYETHIBAETCH TIPH (POEK-
THDPOBAHMM CKJIAACKHX lloMelleHnuii, HyHKepoR, 3aBHCHT OT
rpaHYIOMEeTPHYSCKOTD COCTABA YA0DDenii, pasMepa ¥ GopMEI
YACTHIL, BALKHOCTH, THIPOCKOIIHYHOCTH, A TAKIKE OT MABICHHA
BePXHHX CJOEB.

5.2. ABOTHbIE YOOBPEHUR
5.2.1. PONb A30TA B MATAHUX PACTEHUA

Kax Xummpdeckuii sneMeHT a3oT Owul oTKpHT Pesepdop-
mom 8 1722 r., Ho Haseaxue emy aan A. Jlapysee B 1777 1,
Hassanue IPONCXOINUT OT IPedecKOro ¢ — OTPHIATeNbHAA Ya-
CTHIIA ~ H 200 — XUIHL — “He HOAAePKUBAOIOUN HKUSHA", TAK
KAK AZ0T He NOLLADHHBAET JEIXaHuA u ropenus. [loaxke GRIIO
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VCTAHOBIICHO, YTO A30T — OAMH U3 OCHOBHBIX 3JIEMEHTOB, Heo-
XoauMbIX pacrennam. OH BXOHUT B COCTAB RMHHOKHCJKOT, BeeX
OPOCTHIX M CHOA{HBIX DEMKOB, HYKJIEHHOBHIX KHCJIOT, UTpalo-
WX HMCKAKNYHATENBHO BAXKHAYIO POIb B 0OMeHEe BeIlJeCTR B PAC-
TeHMAX M Hepefiade HACJeACTBEHHEIX CBOWCTB. A30T copep-
RUTCH B xaopocduine, pochaTngax, aTKaIoRzax, PepmMeATax 1
BO MHOTHX APYTHX OPTAHMYECKUX BeIlecTBaX pPacTHTeJbHBIX
KJIeTOK. Beg azoTa pocT ¥ PAazsuTHE pacTeRUH HeBO3MOMKHBI.

OCHOBHBIMU UCMMOYHUKAMI A30TA AJIA PACTEHUHA ABISIQT-
CH# OpraHHYecKHe M MHHERAJLHBIC YI00peHNA, GHONOTHIeCKIH
a30T, HAKAIJMBAEMLIN KAYDeHBKOBEIMM GAKTEpHUAMH U CRO-
00JHOKUBYIIIAMHA MHIKPOOPIaHM3MaM#, 4 TAKXe A30T, TOCTY-
nawimyi ¢ arMochepHEIMH OocagraMy 1 cemenamy. I'naBHEbIe
XIMHUYeCKHe COHHEHNA, U3 KOTODPHEIX PACTEHHA YCBANBAKOT
A30T — COJM A30THOH KUCIOTEL (HUTPATHI) H cONM AMMOHHEA. B
eCTEeCTBEHHEIX YCAOBUAX PACTEHHA NOTPEeDNAIT HUTPAT-HOH
M KATHOH AMMOHKS, HAXOXAITHECHA B [IOCUBEHHOM PACTBODE K B
00MEHHO-TIOIIOMEHHOM NOYBEHHOM KOJUIOHAAME COCTOAHHH,
ITocrynusiiie B pacTeHUA MHHepalbHEIE (DOPMEl A30Ta IIPO-
XOAAT CHOAHBIH MUK IpeBpallledn#l, B KOHeTHOM MTOTe BHII10-
4aACh B COCTAB OPTAHHYECKHX 8230THCTHIX COBXWHEHUH — aMH-
HOKHCIOT, AMUAOB 1, HAKOHEI, OeIKoE.

Humpamuw n Humpumbs! (A30THOKHCAEIE ¥ A3BOTHCTOKHC-
Aele cony M 5MUPHI) He CIIOCOOHEI BCTYIATH B PearIIIo ¢ Ke-
TOrPYHITAME OPTAHHYECKHX KapOOHOBHIX KHCAOT, IOFTOMY ANA
00pasoBAHMA AMWHOKMCIOT OHM BOCCTAHABIHERAKOTCA B THKAa-
HAX paCTeHHH N0 aMMHaKa. Bean pacTeHUs coflep:KaT ZOCTa-
TOYHOE KOJUUECTBO YIAEBOJOB, TO HHTPaTH BOCCTAHABIMBA-
I0TCA 00 aMMHaKa elje B Kopuax. IIpouece depMeRTATHBHOrD
BGCCTAHOBAEHUA HUTPATOB, IPOMCXOAAIUH B pacTeHuax ora-
TOAAPA OKHCISHMIO YIJAEBOAOB, HAET Yepe3 PAM TPOMEeKyToM-
HBEIX COEMHHEHHH W KATANU3HUDPYETCA HeCKOJIbKHME (epMeH-
TAMH:

HNO3-—-»HNO,7 - (HNO); - NH,OH — NH3.
naTpat HHTHT IHIDHHTPHT HAPTKCHIAMHAN AMMHAK

Ha mepmoil cragum npouecca HHUTPATH! Hoj AeficTBHEM
¢epMeHTa HATPATPEAYKTARE! BOCCTAHABAHBAIOTCH A0 HHUTPA-
TOB:

HNO,+H, - HNO,+H,0.

JHanee npy y9acTus GepMeHTA HUTPUTPEIVKTASE HHTPHT
BOCCTAHABJIHBAETCH O THNOHATPHTAS

2HNO,+2H, — (HNO),+2H,0.
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3aTeM nof AeHCTENEM (JEPMEHTA I'MIOHHTPUTPELVKTASBE
TIPHCOEEUHANOTCH eXle IBa ATOMA BOHOPOAa M oGpasyeTcd I'UA-
POKCHTAMAN;

(HNO),+2H, —2NH,0H.

ITocnenylomee rOCCTAHORIEHNE FUAPOKCHIAMITHA TIPH y9a-
CTHH QlepMeHTa ruAPOKCHIaMAHPeIYKTASHI IpUsoguT K olpa-
BOBAHKIO AMMMAKA!

NH,0H+H, ~»NH_+H,0.

depMeHTH, 110/ BIHAHHEM KOTODLIX HUTPATHI BOCCTAHAB-
MUBAKITCA A0 AMMMaKa, [IpeAcTaBasgior coboit merannodaason-
poteuasl. Jna ¢gepMeHTa, YUACTEYIIETO B BOCCTAHOBJASHHH
HUTPATOR 40 HUTPHUTOB, HeofxoamM MoauOZeH; OAA OpeBpa-
IWEHHA HUTPHTA B PHOOHHTDHT B THIOHHTPHTA B THAPOKCH-
JIAMHH — Me[h, ¥KeIes30 I MATHHUIL, a AJA NepeXofa ROCIeSHEr0
B aMMHAK — mMapradend X Marsuii. M3 scex HagramHBIX sne-
MeHTOB 0cofyI0 DONb B YCUJIEHUU HPOTECCOR ROCCTAHOBISHIA
HUTPATOB UTPAET MOIHOAEH.

HurpaTer B pacTeHHAX BOCCTAHABAMEBAIOTCA [0 Mepe He-
MOML3OBAHHA AMMHAKa HA CHHTE3 OPraHMYeCKHUX AB0TMCTHIX
coermreHnid. HUTDHTHEIE asor cnocobfeH HAKAIIHBATHLCH B
pacTEHMAX, He IPUINAAL UM Bpefa, B 3HAYHTENbHEIX KOJIHIYe-
creax., OAHAKO COREpPKAHHE HUTPATOB B KOPMAaX, OBOINAX H
ADPYIHX IOPOAYKTAX PACTHTENBHOTC IPOMCXOMKACHWSH BEHIIUE
OIIpeARNEHHOTO YPOBHA BPeZHO AJA XHBOTHEIX M Ye€JOBEKA.

B cBoGogHOM BUAe AMMUAK COACPIRATCH B BHICIINX pacTe-
HHAX B HE3HAYHTENRHEIX KOJAUYECTBAX, pe3MepPHOe erg Ha-
KOIJIeHHe, ocobeHHO NpH ZedHINTe YIEEROA0R, BEAST K OTPAR-
JEeHVI0 DACTEHHH,

Ecnu e yrileBoJoB JOCTATOUHO, AMMHAYHEIN a30T, MOCTY-
MUBIIKH B PACTEHUA B3 NOUBLL By o6pasoBaBIIHICH [IPH BOC-
CTAHOBJICHMY HUTPATOB, HPUCOSHHHAETCH K OPrAHUYECKHM
KETOKHCIOTAM — TPOAYKTAM HEIOJHOI'C OKUCIeHHSA YIVIEBO-
Z0B (L1aBENEBOYKCYCHOM H KeTOJIYTapoBoH niau dpymaponoii),
ofpasyd NepBHYHEIC AMUHOKHACIOTEL — ACTIADATHHOBYIO U Iy -
TAMWHOBYIO:

+NH
COOH-CO-CH,-COOH - *COOIi-CH, - CHNH, - COOH

ATEREICHOYRCYC AR KHOIOm - E MO BCHAFUHTICBAR KACJDTY

COOH-CO-CH, -CH, .GOOEE — COOH - CH X

KETOUAYTAPOBAA KHCIOTA - Hl.—. 2 O CAYTANHECBAS KHCTOTA

XCH, - CHNH, - COOH

JTOT Ipomecc HAILIEAETCH NPAMBIM AMUHMDOBAHMEM H
SIBJISAETCHA OCHOBHEIM criocofGoM o6pa3zoBaHuA aMUHOKKACAOT. OH
VK&GBIBAET HA TECHYIO CBA3b YIMIEROLHOrO M 0eJK0BOro ofme-
HOB. Bee Apyriae aMHHOKHCIOTE, BXOJALLINE B cocTae Gesika (6o-
nee 20), cHETE3HDYIOTCA IIepeaMHIBHPOBAEHEM ACHAPATHHOBOI
H TIYTAMBHOBOM KHCJOT M HX 8aMHKOB — acllaparnHa M IJIyTa-
MEHA, 8 TAKIKE B PeayIbTaTe APYFHX CHeNUGIYeCKX PeakLIHi.
B npouecce nepeaMHHMPOBAHWA IOXK BO3ZeHCTBMEM COOTRET-
CTBYICINX epMEHTOR TIPOHCXOLUT NepeHoC AMHHOIDYIII YKa-
SAHHEIX M APYIHX AMUHOKHCIOT HA APYrHe KeTOKHCHOTHE.

Harnprmep, NHPOBMAOIPATHAS KHCIOTA, IPUCOSTMEAS AMMIH-
HVIO TDYIOY OT ACOAPATMHOBOM HIM FAYTAMIHOBOH KHCIOTEL,
JaeT anaHEWH. [IYTAMMHOBAA W NIABEJEBOYKCYCHAA KHMCIOTHI
B PEAKIHA NEPeaMHMHMPOBAHKA o0pasyioT ACHADATHHOBYK) U
C-KeTOrJIYTapOBYI0 KHCIOTEI.

1. COOH-CH, -CHNH, -COOH+

RACNAPALHIOBAR KHEIOTE m,-::c._._uw:nnvOﬁWuw

+ om—u . no . OOO.—VH B Ao

ITHPOBRAITCOTTHIU S KHCIFTe

— CH, -CHNH, -COOH+ COOH-CH, - CO-COOH

ANANKHN LLAHL UCED Y RLYCEGH KHEIFTL

2. COOH-CH, -CH,-CHNH, -COOH +

LY TAMHI[OBIA KHOUOTS

+COOH-CH, -CO, - COOH _Zuuenpoucporan_

MABLACHOYRCY CIAR KACIIOTD

= COOH-CH, - CH,- CO-COOH +COOH - CHNH, - CH, - COOH
X — RSO T OBAW KRCILITE AL YA WITOEIN KHOUOR

IepeaMuBEHpPOBARKE EMeeT BOABLINOE 3HAYSHHE KIA CHHTE-
3a GenKoB, a TAKMKE A JEe3aMHHHDOBAHHA AMHHOKMCIOT.
JesaMUHUPOBAHNE — OTHICIJIEHWE aMHUHOTPYLIBl OT aAMHHO-
KYCHOTH, B pesyabTare Jero ofpasyeTcs aMMH&K H KeTOKHC-
nora. IocaegHas nepepabaTeIBaeTcA pacTeHHEM B YIVIEBOZHL,
SKHPLI U ADYTHE BEIllecTEA, 8 AMMHUAK BHOEEL UCIIONEIYETCH JJIA
CHHTeZR aMUHOKHCIOT,

Bonremoe 3naueAre B a30THOM o0MeHe NDHHAANIEHKHT AMH-
LaM — acnaparidy U INIyTaMUHY, KOTOPEIe 00pasyloTca IpHco-
eIMHEHNEM K aCHaparMHOBOH U IIIyTAMHHOROMH KHC/IOTAM EIle
IO OAHOH MOJEKYNe AMMHAKA:

COOH - CH, - CHNH, - COOH + NH, - H,0 =
ACITAPAHIOBAN KHL1IOTL
= CONH,-CH, - CHNH, -COOH

AMHLL ACITAPArHIOEOH KHENGTH (acuaparaiy




Kaxk norkaszanu ncenegosanus . H. Ilpammnankoea, 6xa-
rogapa obpaz0oRAHAI aMHAOE ofeasapasxnbaeTcd AMMIIaK, Ha-
HONMHBIINHACA B PACTEHUAX IpM 00HMNEHOM AMMHATHOM IHTA-
HIM ¥ HeJOCTATKe B PACTEHMAX yriaeBoaos. IIpu HegocraTke
YrIeBOJOB U, CIEOEATEILHO, OPTAHWYECKHX KHCACT (ocobeRHO
MIpH IPOPACTAHVH CeMAH, HMEIONINX MAaablil 3an1ac yriaeBogos,
HATIpHMeD CAXAPHON CBexABI) AMMHAYHBIN 430T He yCIeBaeT
HCIIOTbL30BATECA HA CHHTE3 AMHAHOKHCIOT W HAKAIIIHNBALTCH B
TKAHAX, BLIZLIBAA WX “AMMHAYHOR OTPABNeHHe” . Pacterns, pen-
POAYKTHBHEIE OPraHE KOTOPBIX coAep:sar GONbIIoe KOoJHYe-
CTBO YIVIEBOJOB (HAIIDHMEp, KapTodens), 06ICTPO YCBAUBAIOT aM-
MHAYHLH 4307 H XOPOTIO OT3hIBAIOTCH HAa BHECCHNE AMMHAY-
HBEIX YZOOpeRWH.

CnHTez DeKOB, COCTOAIMX M3 AMHHOKHCHOT, COEAMHEH -
HEIX MEEAY co60H NeITHABIMY CBA3SMM, IPOHCXOSHT C YYa-
CTHEM HYKJEHHOBLIX KHCJIOT, ABIAIOIIAXCA MATPHIE, HA KOTO-
POl GMECHPYIOTCA M COSAUHAIOTCA aMHHOKHCIOTEL B ONpele-
JEeHHOH ToCIeAOBATENbHOCTH ¢ 00PASOBAHVEM pazHOOODABHEIX
OeJKOBBIX MOJeKyaA. OAHOBpEMEHHO ¢ CHHTE30M B PRCTEHHUAX
NPOMCXOART pacnaf OeNKOE Ha AMWHOKHCAOTHL (OTHIEIISHHUE
aMMHaKa 104 AeficTBHeM NpOoTecldTHYeCKHX depMeHToR). B
MOJOOBIX PACTYILHX OPTaHAX K pacTeHHAX DeJKOB CHHTe3H-
pveTca GoJblIe, YeM pacoafaercs; IO Mepe CTapenud, HaoGo-
POT, pacujelienne uger Oricrpee, deM cHHTe3. Taxum obpa-
30M, CHHTE3 OPrafudeckKHUX BelllecTB HAYMHASTCA ¢ AMMHAKA,
4 pacoazg asagepiiaetrca ero obpasoBammem, Kak ckasaxn
. H. IIpaaumsukos, “aMMUAK ecTh alkha 1 oMera B o6MeHe
A30THCTHIX BELIECTE B PACTeHHAX”.

Pacredus IOTIOIAIOT 30T U CHHTEINPYIOT GEIKY U ADY-
TVie OPraHMYEeCcKHe Aa30THUCTEIE BEI[eCTBA B TEYEeRHE BeeH Bere-
TAIIMM, HO WHTEHCHEHOCTE THX IPOLIECCOB B DAa3HbIE (hadbl POCTA
M pAa3BHTHA HEOMHHAKOBA.

IIpy npopacTaH¥uH CeMAH PaCIelNATCs 3anacHHe Oen-
KM 3HAOCTIEepMa HJIH CeMATONEH H IPOAYKTHL PHAPONH3A HC-
TNOABIVIOTCH JUIA IOCTPOEHHA OIKOB APDYTHX OPTaHOB pacTe-
AudA. [Io Mepe QpopMupoRanusa GHOTOCHHTESUDYIOIEro JHCTO-
BOTO AlllIapaTa M KOPHEBOH CHCTEMEl HMUTAHUE DACTEHHH M
CHHTe3 DeJKA NPOUCXOAAT 3a CUeT MAHEPAJNLHOTD A30TA, IIO-
TaoInaeMore us noussi. Haubosee MHTEHCHBHO a30T OOTJIO-
MaeTcA PACTEHHAMH OPH MAKCHUMAJBHOM [POCTe BereTaTHB-
HLIX opra’or — crefmeil 1 aucrees. Ha craperomux uacreil
pactTeHnil, rae npeobragaer pacuag 6enka, IPOAVKTEL IHAPO-
J¥3a TepeABUTalTeA B MOJOALIE PACTYINHe opransr, IIpm
0GpazoBaHHH PEUPOAYKTHBHEIX Oprados OeJKOBLIE BEIECTRA
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BETETATHBHBIX YACTel DACTEHHMA PACTIAAAIOTCA H NPOAYKTEI
pacnajia HOCTYHAIOT B PeNpOAYKTHRHEIE OPraHsl, TAe H3 HHX
BHOBb CHHTe3NpYIOTCH OenkH. [locTemenHo norjomeHme aso-
Ta U5 IOUBR YMEHEINAETCH, HOKA He TPEKPAIAaeTCA BOBCE.

Conepsranue a30Ta CHILHO BAPLHPYET B PASHEIX PACTEHH-
AX 1 OpPraHax OfHOTO ¥ TOT¢ e pacTeHnsA. CeMeHa cogep:xar
GoaBIle a3oTa, UeM JHCThA u creban B xounne sereranmu. flo
90% azoTa BXOAHT B cocrak GeaxoB. BoBoeble pacTeHHs BO
BCeX oprasax CONepIKaT BONBINEe a30Ta, YeM 3JTaKOBEIE.

IIpn HefocTaTKe a30Ta POCT U DA3BHTHE PACTEHMH DPESKO
yxyomarorea. IIpeskae M cunbHEEe IPYTUX OPraHOB CTPajaroT
JHCTRA: OHH PACTYT MeNKHe, ¢BETNO-3JICHOTO IBeTa, Mpex-
JleBPEMEHHO KeNTeloT, CTebIN CTaHOBATCA TOHKUMH H caabo
BeTBATCHA. YXyAIaeTca GOPMIPOBAHNE DENPOAYKTUBHBIX OR-
TAaHOB K HaJue zepHa. [IpH HOPMAJBHOM A30THOM ITMTAHHM
pacTerus o6pasyOT MOIHEIE TUCTLA U cTebam ¢ MHTEHCUEHOI
3eJleHol OKpAacKol, XOpomo pacTyT U KYCTATCH, HOPMAaNLHO
thOpMHpYIOT PENPOAYKTUBHEIE OpPTanLl. B yerosuax A365ITOM-
HOT'O &3QTHOrO TATAHKA, 0COBEHHO BO BTOPOMH NOJOBHHE Bel'e-
TAIIVH, 398ePHHBACTCH CO3PEBAHNE PACTeHHH, OHH dOpMUDY-
10T GOBINYIO BETETATHBHYIO MACCY, HO MAJIO 3epHa, Kaybaeil n
KOPHENNTOXOB. YBeJWdeHHe COJep:RaHud B HHX A30THCTHIX
RETI[ECTB OTPUIATENBHO CKA3BIBAETCA HA XOBAHCTBEHHOM IieH-
HOCTH yposkas. Hanpumep, 1pH H30LITOYHOM a30THOM IUTAa-
HHHE B KOHIle BereTAllMM B KOPHAX caXxapHOl CEeKJkl HAKAMN-
JUBaeTcs MEOTO HeGeNKOBLIX A30THRIX COSNUHeHWNH, H3-32 Yero
CHIRKAETCR colepoKanye caxapa. Kak ormeanoch, Ipu u36bI-
TOYHOM 830THOM [IMTAHHAH B PACTEHUAX HAKATIIMBAIOTCA OHAC-
HBI@ AJS JIoAel B MUBOTHEIX J03bl HUTPATOR.

KauecrBo pacrenneBOfUYecKod NMPOAYKIHMH 3ABHCUT M OT
BMJA A30THRIX COSHMHEHHIl, YCBARBAGMBIX PAcTeHHAMH. IIpn
aMMuagHoM (NH) ) OUTaHHAU IOBBIIIAETCH BOCCTAHOBHTEMB-
Has cHoCcOGHOCTL PACTHTENLHOR KiXeTKu, Goapme obpasyercs
BOCCTAHOBICHHEIX OPTAHMUGCKYX COeQHHEHNH, TPU HUTPATHOM
{NOQ;) nuraauu, Haobopor, npeobiafaeT OKUCIAKTENLEAN CIIO-
cOBHOCTS KASTOYHOTO COKA, Gonbire 06pasyeTea OPraHn4eckix
kuciaer. J{. H. IIpAEMIIHUKOR M €70 YIeHHKH AOKa3aa, YTO
AMMMAYHEIH U HHTPATHEI a30T OpH ONpeAeNeHHOM codeTa-
HMH BHEIIHENX 1 BHYTPEHHUX YCaoBuil MOTyT GLITH pABHOLEH-
HBEIMH HCTOUHMKAMH NHTaHUA PacTeHHIl.

OTHoWeHNe PACTERUI K AMMUAYHOMY H HETPATHOMY a30-
Ty 3ABHCHT OT PEaKIlui cpefibl, KOHI@HTPAlNK B II09Re COMyT-
CTBYIOIIMX KATHOHOR, AHHOHOB H 30JbHLIX 31eMeHTOB {(ocdo-
pa, cephl, Kalld, MEKDOIEMEHTOR), KOHIEHTPAIMH B TIOWBEH-
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HOM PACTBOPE KANLIMA, MATHAA, AMMOHHMNHBIX ¥ ENTPATHLIX
coneit, ofecnedeHHOCTH PACcTeRNH yraeRoZaMu U SHoJOrMYec-
Kkux ocobennocredl KyJabTyphl. IIpm He#Tpamsmoll peaxIun
AMMHa4YHbie COJHM YCBAWBAIOTCA PACTEHUAMH JYUINe, A OpPU
KHCHOH — Xye, 1eM HUTpaTHLIe. IIpH aMMHATHOM THTAHHH
HOJOMUTERBHG BAUAET HA YPOJKANH NOBBINIEHHAA KOHIEHTPA-
OMA B MUTATENLEHOM cybeTpaTe KAaNblHA, MATHUA M Kaius, 4
NpH HATPATHOM THTAHWY BAKHOE FHAUCHHE HMeeT JOCTATOT-
noe obecrnedenre pacresnuil GochopoM B MOAHGAEHOM.

OrpunaTelbHOe BIRAHNAE A30BIToOuHOIM KOHIIEHTDAIAH aM-
MHAYHOTO A30Ta B pacTBOpe Haubonee BepOATHO NpPH BHeCe-
HUHY A30THBIX YA0BpeHHi B pAAKK npu nocese. [loaromy AaA
BHECEHHA OZHOBPEMEHHO C CEBOM Jy4lle HCIIONB30BATE HHT-
PaTHBIE, & HE AMMHAYHbie GODMEI YROOPeHUH U BHOCHMTE HX
HeSONBIIMME HO3aMH.

5.2.2. COAEPXXAHME U ©®OPMA A30TA
B NMOYBE U UX NPEBPALLEHMUE

OcHornan 4dacTe asora (94-95%) HaxomuTcs B IOUBE B
BHIE CTOMHEIX OPraHUYeCKHX COeIHeHNH, B maXoTHOM cloe
(25 cM) moUB pasHBIX BHAOE KOJMYECTEO ero KoJebJercs B
Wpokux npegenax — ot 0,05 g0 0,5% wu sasucur or comep-
JKAHHS B HHX OPraHUYecKHMX Belllects: Boaplue asoTa B mol-
HEIX YePHOZEMAX, MeHbIIE — B feJHLIX IyMYyCOM AePHOBO-IIO]-
BOJIHCTHIX [IOYBAX.

B mpefienax opHOH MOYBEHHON 30HE! KOJTHYECTBO A30TA B
DOYBaX TAKIKE CHJIBHO PAGIMIACTCA B 3ABACHMMOCTH OT X Ipa-
HYJOMETPHYECKOI'0 COCTaBa. B HepHORO-NOAIOIUCTRIX CyTIec-
YaHBIX [OYBaX CoAep:kUTcH B cpexHem 0,05-0,07% asora,
cyrauancTeix — 0,1-0,2, ranancrax ~ 0,1-0,23%, B Topdha-
Hux — 0,6—1% ., O6mue sarmacs a30oTa B IAXOTHOM cjoe 1 ra
MoryT Kojdebareesa or 1,5 T (cymecuasas mepHOBO-IOZB0MIHC-
radA) xo 156 T (mowHLI uepRosem).

Onraro cHa0MHeHNEe CeJbCKOXO3ARCTBERHBIX PACTe N a30-
TOM 3aBHCHT He OT oDIlero ero KQJIUYECTBA B 1104Be, a OT CO-
AeD;KAHNA YCEAMBAEMBIX DACTeHHAMH MUHEDaJdbHBIX COeNH-
ueHnit. Ho ronsko oxosno 1% asoTa MOYBL] HAXOAUTCA B Jor-
KOYCBOSeMBIX MHHEDANEHBIX qiopMax (HETpaTHOHR ¥ obMenHOTO
AMMOHMS).

Hapaay ¢ 06MeHHEIM aMMOHHMEM B MOYBE MPUCYTCTBYET
$uECHPOBAHHBI aMMORWIH, KOTOPHIH He M3BIEKAETCA M3 TO-
uBrl 1 M pacrsopom KCl. B maxoTHoM ropmsonTe ZepHOBO-
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NOA3OJHCTEIX TIOYE ero cogepiurceda or 20 go 60 mr B 1 kr
nousbl (B mepecaere Ha N), T.e, Ha GUKCHPOBAHHEIH aMMOHKH
npuxoguTcA 2-5% ofmero a3oTa nouski. B noysax cBA3HOTO
TPauy/ICMETPUYECKOr0 COCTABA B HIMKHWX I'OPUZOHTAX MOUBEH-
HOro Npomia coaepkange HUKCUPOBAHHOIO AMMOHIH COCTAB-
aser yxe 12-20% ofmero. @Purcanua moHoB NH; ofycnasn-
JHBAETCA BXOMIEHHNEM UX B MEXTIAKeTHEIE [[POMEXYTKH KpH-
CTAJNIHYECKON PEeIeTKH NMOYBEHHBIX TAHHHCTEIX MHHEPAJOB
(BepMUKYAUTA B AP.) ¢ HOCAEAVIOIIHM TPOHUKHOBEHHEM B
reKCAroHANMbHbBIE TYCTOTH B CETKe KHCJIOPOJHEIX ATOMOB TeT-
pasApPHUECKHX ¢l0eB, JacTh QUKCHPOBAaHHOTO AMMOHHMA MO-
sKeT OLITH AOCTYIIHA PACTEHHAM: Ta erc Qpaxkitua, KoTopas He
SAIBJIAETCA CTPYKTYPHBIM 9JIEMEHTOM PelreTHH.

TaxuM o6pasoM, TAK KaK TONBKe 1% azora copepuTCH B
NerKOYCBOSAEMEIX GopMax, 4 oCTANEHAA JacTh MHHEDATBHOIO
azora {3—5% obmero) maxoaurca B GUKCHPOBAHHOH (Hero-
CTYNHOH) Gopme, TO HOPMANLHOe cHafxeH#e DacTeHHH azo-
TOM SABHMCHT OT CKOPOCTH MUHEPATH3aUWH A30THCTEIX Opra-
HIYeCKHMX BeIllecTE. B ofiyeM BUAe Pa3yOiKeHHEe HOCNeTHHX
NPOHCXOAUT TaK: GEJIKH, TYMUHOBLIE BelllecTBA — AMHHOKUC-
JOTHI, AMHAALI — AMMHMAK — HHTPHUTHL — HUTPATHL — MOJEKY-
JAAPHEBI a30T.

[ponecc pasaoxeRHs OPrAHMYECKUX A30TCONEPHAINUX
BEL(ECTB IIOYBHI 0 AMMHAKA HAJLTBAETCH aMMORMpHKATME.
OH ocyIeCTBAAETCH MHOTOUHCIEHHBIME aspobHBIMHM B AHAD-
pOCHBIMK NOYBEHHEIME MEKDOOPraHiaMaMy, baKkTepuamu, aK-
THHOMHLIETAMH M [IJecHeBuiMu Tpubamu. OHH BHIASNAIOT IPO-
TeoaRTHUYECKHe (hepMeHTRI, oA BO3AeHCTEHEM KOTOPLIX Oel-
KOBHIE BeliecTBa pacOaganrcs Ao aMaHokuchaor. Iocnepuue
JIEFKO VCBAMBAKTCA MHUKPOOPraHM3IMAMYA W TIOL AeHcTBHEM
(hepMeHTOE MUKDOBHBIX KJeTOK (AesaMuHA3 U hmwmzsnmmv.
MOABEPralTcA ACSAMHUHUPOBAHWIO M Ae3aMUAWPOBAHHIO: OT
AMWHO- H aMUA0COeIHHeHH OTIIEINIAST S AMMUAK 1 obpagy-
OTCH PASNMYHLIE OpraHHYdecKHe KHCJIOTHI, KOTOPHIE B CBOKO
OUepenh PA3NAralTCA [0 IpocTeRnX coefunenuit — CO,, H.HNO,
H,, CH,. Bugenusimuiica ammuak (NH,) o6pasyer conu ¢ co-
OTBETCTBYIOMMMY OPTaHHYEeCKHMH ¥ MHHePaNLHBIMH KHCIO-
TaM# (YToJAbLHOH, A30THOH, MyPaBEHHOMH, YKCycHoi I ZD.), KOTO-
phle TaKiKe NOAYYAKTCH IDH MUHEEDATHEALMH OPraHU4eCcKoro
BEIIECTEA ITOUBHI:

2NH, + H,C0, = (NH,),CO,
NH, + HNO, = NH,NO,.




AMMOHHH IIOTJIOLIAETCA MOYBEHHEIMH KOJJIOHLAMM}
NH;
+ (NH,),CO, ~ IIIIK) NH; + CaCQ,.
Ca

AMMOEUGUKANUS OPONCXOAUT BO BCEX TOYBAX, NPH pas-
HOH peakliuyl cpearl, B IPUCYTCTEHM BO3AYXA U 6e3 Hero, HO B
AHASPOOHBIX YCAOBHAX HPH CHALHBIX KHCAON H LOIETOYHOH
peaKIusAx peako samMeindgeTca. Ha cKopocTh aMMoHMpHKATIN N
BIMAIOT TAKXME TEMIEPATYPa H BJAKHOCTH MOYBEI, Xpyrude
taxropel. B aHaspoOHBIX (Ge3KHCIOPOIHEIX) VCAOBUAX A30-
THCTHIE OPrAENYECKHEe BEI[eCTRA PAa3aarapwTed 4o aMMiaKka. B
aspobHEIX YCAOBHAX COMH AMMOHHA OKHCJIAMTCA OO HHTpAa-
TOR.

IIpouccc BHTPHPHKAIHE BHINIONHACTCHA PPYNION CICIEH-
hugecknx aspobHEIX DaKTepHH, Aid KOTOPHIX OKHCIeHHE M-
MUAKA ABIAETCH HCTOYHHKOM 3Heprun. C. B. BuHorpagckum
YCTAHOBJEHO, UTO B OKMCIEHHN AMMHAAUYHBIX coael 1o asorTHc-
TOH KWCAOTH (epBaf asa) MpHHUMAIOT yuacTHe HakTepuu
poga Nitrosomonos, Nitrosocystis u Nitrosospira, a a0 asor-
HOH KucaoTH (Bropas dasa) — DakTepun poia Nitrobacter.
Hurpudmranuio MOKHO ONUCATE CAERYIOUUMY YDABHEHHAMMI:

Ca
Ca

THIK)

ZNH, + O, ~ 2HNO, + 2H,0 (nepraa pasa)
2HNO, + O, =~ 2HNO, (sTopas dasza).

Hurparsaa opma a30Ta IpH COOTRETCTBYIOIIHX YCIQORU-
AX MOMeT XOPOLIO NOrJICIATECR pacreHuamu. Ofpazorarma-
fiCA B IIOYBE B Pe3yNbTaTe HUTPHQUHANMH AZOTHAA KHCIOTS
HelTpanuayeTca BHKApPGOHATOM KAJBIHA WIXM MArHHS HIH
TNOrJOMEHHBIMH OCHOBAHUAMY TIQYREI:

2HNO, + Ca(HCO,), = Ca(NO,), + 2H,CO,

H
Ca
2HNO, + IIIIK) Ca™ IITK) H + Ca(NO,),.

. Ca
Hurpuduranus nporexaer MHTEHCHBHO OPH XOPOHIEM
ZocTyile Bognyxa, 60—70% -Holl BAAXKHOCTH MOYBLI, TeMIIepa-
rype 256—32 °C u pH KCl 6,2-8,2. Panneil necHol ma-3a HM3-
KHX TeMOCPATYP ¥ NEPEYBIAMKHEHMWSA MOUBLI ITH TPOHECCHE
npoTexaioT MeAnenHo. [10 Mepe IpOrpeBaHUA MOYBEL KOMMUe-
CTBO HUTPATOB YBEJWIWBACTCH, JETOM OHO HRIBAST MAKCHMAIE-
HbIM, & OCEHBI0 CHOBA yORIBaeT. M3BecTKOBARME KUCHKIX NOYA,
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CUCTEMATHUECKOe BHECEHHE ODTAaHHYEeCKHMX K MHHEDANBHBIX
yaoGpeHH# cnocoBeTRYI0T AXTUBHZAINH AeATEJIHBHOCTH MHK-
POOPTAaHMZMOB M TE€M CaMiIM Gonblinell MUHEPATHSALWH OPra- .
HHIECKOPO BellecTea ¢ 00pasoBaHueM yCBOSEMEBIX COeIHHe-
HUH A30TA.

Onnaxo obpasyloMiecH B TIPOLecce HUTPUPUKALHUHA HUT-
PaThI, 6yayIH HOABUKHBIME COSIRHEHUAMM, MOT'YT BEIMBIBATLCH
¥3 MOYELI, A TAKME I0ABepraTocsi neHnurpuuranun — obpa-
30BaHNMIO rasoobpasueix ¢opM asota (NO, N,On N,), B peayin-
TaTe Uero TAK:Ke TepHeTCH asoT NOUEH. B meHmrprduralin
yuacTByeT ofmimpHas rpynna GaxTepHi-AeHUTPHGHKATOPDOB
(Bact. denitrificas, Bact. stutzer, Bact. fluorescens u ap.}).
IToT npouece UAeT ocoGeHHO MHTEHCHRHD, €GN T0Y9B8A UMeeT
IEJOYHY PEAKIIHIO, COAEDHHAT MAJIO BOBAYXA, HO B H3OBITKE
HMeeT OpPraHM4YecKoe BemecTso ¢ OOJBITHM COAenKAHUEM
KJeTyaTEu. B BOCCTAHOBAGHWHM HHUTPATOB JO0 HHUTPHTOB yda-
cTByeT (hepMEHT HUTPATPEAYKTA3A, & B JalbHeilleM BoccTa-
HOBJEHHH HHTPHTOB — HHTPUTpPeAyKTaza. BoccraHOBIeHHE
HHTPATOB JeHUTPUPHUHPYIOMUMY OaKTeDHAMHA HAET Yepes piaj
MPOMEXYTOUHEIX 3TATIOB.

HNO, — HNO, - (HNO), -» N, 0 — N,
HHTpaT IHTPHT THIHIH I T JAKMCE 230°TA =c__.ﬂ-nu._==ﬂ__r~ﬂ 3o

OcHOBHEIMY Tazo06pasHBIME IPOAYKTAMH GHOMOTHIECKOH
ACHATPHAQUKALINY ABIAIOTCA MOJEKYJNAPHBIH a30T X 3aKNCh
a30Ta, VAeTYUHRAIIIHECH K3 T0YBLL. KpoMe TorT0, MOTEPH a30-
TA MPOHCXONAT H3-3a KOCBEHHOH AeHUTPUGUKAIMK HIH Xe-
MOASHUTPHHKALUHN, T.8. H3-33 XHMHYIECKOTI0 BOCCTAHOBISHUA
HUTPATOE, 06pasyloniuxcs B Xoxe uurpuduranuu. B xemozne-
HATPUGHKAIIME YYACTHE MUKPOODTAHN3MOB OTPAHNYEHO Das-
AOMKEeHHEM OPraHHyecKors aloTHCTOTO BELISCTRA A0 aMUHO-
KHCJIOT, AMMHAKA B a30THCTON KHcA0TH. Berynas Medxxpy co-
60it B peaknuio, 3TH COeTHHEHUA BOCCTAHABAUBAIOT CBOI 4307
xo momexkynapuoro. Ilocnepuuii ofpasyerecsa Taxk:xe OpPH XH-
MHYeCKOM B3aHMOZEHCTEMH TAKUX MTPOMEKYTOYHBLX IIPOAYK-
TOB OKMCIEHHA B Ipouecce HUTpuUKATHE, KAK THAPOKCUIAa-
MHH M A30THCTAH KHCJIOTA:

3NH,0H + HNO,»5H,0 + 2N,

Boceranosnerue Hutpatos 1o NO, N,O u N, BosMoxHO K
IIpH PEaKIIWM HX ¢ IOYBEHHLIM ODTAHHUECKHM BEIECTBOM,
COXPAHAIOMM QeHONbHEIE H XMHOHHEBIEe 'PYINE], H P B3aH-
MOREHCTRHY ¢ HOHAMH HeKOTOPRIX THKeJHX Metaanos (Mn?',
Fe?'), KpoMe Toro, asoTHcTas KMCIOTa, OYAydN oueHb HECTOH-
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Koit, 8 Kucaslx neueax (pH KCl < 5) rerxo paznaraercd c
ofipasoBaHHeM a30THON KHCIOTHL U okucH azoTa (NO), a moe-
JeAHAA YASTYUUBACTCSA U3 IOUBRI:

3HNO, —» 2NO+ HNO, + H,0.

Beero B pesynwrare gemurpudukanuu repaerca ot 15 o
30% asora, BHOCHMOrO ¢ YAOOPeHMAME.

Kax nokaszanu nociegHue Hcenef0BaHMA, agoT B Tasool-
pasHoli hopMe TepaeTcd Takke NpY AMMOHAMDHKANAY M HUT-
PHGQHKANMNH. .

OmHOBpeMEeHHO ¢ MUHEpPaNH3aTHell OPraHiYecKoro Bele-
CTBa, HATpudHuKaned 1 Aerurpuduranmedi B NoYBe Npouc-
XOZAT OGpATHEIE ITPOLECCH — K3 MUHEPAJLHLIX BHOBDL 06pasy-
0TCA OpraHrdecKHe COSANHEHUA A30TA, HEYCEBAMBASMEIE Pac-
TeHHAMYE, MHUKpoOprauuasMel YrieBOALI M 830T NEPEeBOIAT B
fenox maasMel ceoux rei. Cxema TpaschopMaOHiy asoTa B
nouse npaBefieHa uHa puc. 5.1. IIpy orMupanuun ¥ pasmoske-
HHH MHKPOOPraHH3MeB OeIKOBEIN A30T YaCTHYHC CHOBA nepe-
XOAHT B MUHepaXbHYK dopmy (NH,), a uacts ero s mponecce
ryMuHKaiE MUKDODHOrO felKa BRIKYUaeTEs B cocTan of-
pasyoiuxcd B II0YBe I'yMYCOBEIX Bemecrs. IIponeccsl Mmobu-
JAUIATHHE M HMMOGHIN3ALHH A30TA IPOTEKAIOT B IIOYBE OJHO-
BpeMeHHO. X MHTeHCHBHOCTD ¥ COOTHOUIEHNE MEXKAY HUMHM B
SHAYHATENLHOH CTeNeHN OHPEeAeNSIOT A30THLIA perkuM IIOYBBI
M YCIORMA a30THOI'O IHTAHHA DACTeHI,

No4BEI
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5.2.3. KPYTOBOPOT #1 BAJIAHC A30TA B 3EMJIEAENAN

A30T MUHEDANBHBIX

Obpasyoiuecs B 10YBe MEUHEPATLELIE COSJUHEHUA A30TA
He HAKAIINBAOTCA B Hed B HOMLIMHUX KOJWYECTBAX, TAaK Kak
noTpefAAIOTCH PACTEHUAMH, 4 TAKKE HCIIOJL3YIOTCS MUKPO-
OPraHH3MAMH ¥ HACTHIHO CHOBA IPEEPAIlAlOTCA B OpraEwyec-
Ey10 opmy. BHeceHUe a30THEIX yHOOpeHHUH He TOALKO 3HATH-
TeNbHO YBeIMYHBACT COACPAHAHME A30TA B IOYBE, HO H CO0COB-
CTBYET YCHIEHWIO MHHEPAMHIAIHN Opragn4eckoro azora, Kax
TIOKA3aMH MCCIEeFOBAHNA, NPOBeJeHHEIe ¢ HCICABIOBAHHEM
crabuneHoro HsoTona agora N B noNeswx yemaoBuAx, pacTe-
HHA YCBAWBAIOT HemocpeECTBEHHO N3 yaobperuit 40-50% aso-
ta. B oprannvueckoil dopme B noure saxpenagorea 10-20%
azora HUTpareelX U 30-40% aMMHAUHBIX, AMMOHHHHRIX CO-
eAuHeHNH u ModepuHLL IIpeBpalienre a30Ta B oprauyyuecKie
(QOpPMEI Pe3K0O BOSPACTAET IIPH 3allaliKe B HOUBY OPTAHAUYEC-
KMX BeIecTB ¢ HUIKHM COAeDMaHHeM asora (NoKHHBHLIS
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Puc. 5.1, Cxema TparchoDpManAN A30TA MUHEPATREEIX YACGPEEHH B mouse.

/e razcoBpasHeie foTepn

B pesynLTaTe apoanv
(515 %)

BhtMeiBaHue v noTepu

durcayua NH,"
MUHEpPaNbHON
HACTh{O NO4ELI




pacTUTeNbHBIE OCTATKH, COJIOMA 3MAKORRIX U COJOMUCTHIN Ha-
BO3). 3aKpeMHBIIHACA 30T MeJIeHHO MIHEPAINIYETCA 1 caabo
YCBAMBAETCH PACTEHHAMY, IOITOMY AelCTBHE adOTHBIX YHOO-
peHUIT B HOCKEAYVIONINE MOABL HesHATNTEARHG — 2—3% .

JiA gaxpenyeHUs HETPATHOTO A30Ta B UOYRe ocoboe 3HA-
YeHHe MMeeT OHOJOrHYEecKOoe erc MOTJAOUeHHe (MHXpoopTa-
HH3MaMH, pacTeHuamu). HETpaTsl MOTYT BRIMBIBATECH H3 KOD-
HeoBHTAEMOTO CJIOA OCAfKAMHE, ApeHaAHEIMU Bogamu. Ha Ta-
JKeJBIX IMOYB 00BIUHO BRIMEIBAGTCH WX HeMHoro — ¢ 1 ra B
cpegHeM 3—5 Kr, 3 JerKHX, ocobenHo ecaun oto nap, — go 20—
30 xr. B ccHOBHOM TepaeTcA rasoobpasssrit agor. IloTepH asoTa
M3 aMMUAYHBIX yAo6peHH cocTaBaaoT oxoxo 20% , HETpaT-
uHBix — A0 30% oT BHecennoro. [lorepu azora ua yxoGpeHuit
Ha ITapaX SHAaUMTeNBHO Ooapiue — go 40—50%.

Onsa cHHIKEHHS NOTEeph A30TA NOUBLl U yYACDDEHHH K3-3a
AeHUTPUGUKAIIMA H BHMBIBAHHA HHTPATOB HCOONBL3YIOTCH
RHIHGHITOPRL, KOTOPEIE TOPMO3SAT HUTPHPHKAIMD, TEM CAMBIM
MEHEPANLHBIE AA0T NOYBLI B yA0OpEeHH COXpaHAETCA B AM-
moHuiHON dopme. Ocobenno adeKTHBHL MBIHOUTOPEL HA
JIETKHX, JOCTATOUHO VEJIAMHEHHEBIX IOTBAX.

IIpy MOBePXHOCTHOM BHECEHHH TEEDABIX AMMOHUIHRIX
yaoOpeHHi H MOYeBHHBl MOIYT TEPATHCH ¥ aMMHUavuHble Gop-
MEI 430Ta, 0cO00eHHO Ha KapOOHATHEIX H ITPONERECTKOBAHHBIX
nousax. OQHAKO IpU CBOSRPEMeHHOH M TIPaBHJILHON 3afenKe
yAoOpeHENY B DOUBY NOTEPEL yHAETCH N30eKATE.

A30T B IOUBE TOMOMHAETCH 38 CUeT OPTAHHYECKHX H MH-
HepaAbHLEIX yA0OpeHHi, OHOMOTHIeCKOro a3oTa, a30Ta aTMOoC-
dhepHBIX 0CAJKOB, 430T4, TIOCTYIAIOINers ¢ ceMeHaMu. B macro-
samiee Bpema B Benapycu ¢ oprasfuecKuMu yAoOpeHUAMU B
TOUBY BOZRpauaeres ToaeKo 35--40% azora, BEIROCUMOrO BO3-
ZeJEIRAEMBIMH KYJIBTYPAMH.

CBAZKMBaHME MOJEKYIAADHOTO A30TA BO3AYXA A [IONOIHE-
HHF BANACOE a30T4 B II0YBE [POMCXOAMT ABYMA crocofaMmu.
HauGoasinee KoamdgecTBO CBAZAHHOrO asora obpasyercA B aT-
Mocihepe BO BpeMA IPO3OBLIX pAa3pAACE U B (hopMe azotucroit 1
A30THOI KUCNOT TIOCTYIIAET B IOUBY ¢ ocagramu {10 3—5 xrua 1
ra). Bropoii cnocof — ycBoeHne azoTa Bo3ayxa asoThHKCHpYIO-
ITAMH MHKDOODTPAHH3MAMH MTOYBH (230T0D4aKTED, KIOCCTPUIH-
VM H Jp.), pusochepHEIME MEKDPOOPTAHH3MAMH (aCCOTUTATHB-
HASA A30TPUKCAIUA), KIYOeHEKOBLIMM DAKTEPHAME, KUBYII[H-
MH Ha KopHAX Oobosmix. Ha ocHoBe asorfakrepa
(cBODOTHOKUEYINEr) A30THUKCATOPA) METOJAMI EHHOH HHMKe-
HepuHu B HHeruTyre remerwrm u nuronoruu AH PecnyGmuxn
Benapyces coazan GakrepnaisHbelil mpenapar pusodhmia. B ro-
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CYAAapCTBEHHLIX WCILITAHHAX ITOT Npemapar npyu 3aMeHe 21%
asora yaobGpennii Suonornuyeckyn (PUKCHPOBAYHBIM 430TOM IIO-
BHIMIAT YPOKAHHOCTL TOMATOB H OTYPLIOB B CpegHeM Ha 26%.

Q0'beMbl DHOJIOIAYECKOTO 830TA, NPOAYIAPYEMOro CBOGOI-
HOKHBYLIIMMH MUKPOOPraHU3MAMH MOYBLI, BECHMA SHAUUTENE-
HEI H B B3ABHCHUMOCTH 0T KOJHUecTBa OpraHwdecKux ymnobpe-
HU# U KOPHeBHIX ¥ MOXHUBHLIX OCTATKOB PACTEHMIH, TOUBEH-
HO-KIUMATAYECKHX YCIOBHE Moryr cocrasnars 15—50 xr/ra
u Gonee. OcHornaa mMacca GHONOTUULCKOTO 430TA OCTASTCH B
NOYBe M BKJIKOYAeTCA B COCTAB TyMyca.

Brrcorxue 103bl MAHEDAABHEIX YEOOpeHwit (Gonee 60 kr/ra)
PERKO CHHKAKT OPOAYKTHBHOCTE CROCOAHOKUBYIUY MHKDO-
oprannsmoB. Henpeccus aaurca 2-2,5 Mec mocme BHECEHUSA
yaofpenni, 3aTeM yPOBEHB A30T(HHKCAIME BOCCTAHABNWBALT-
ca. B mousax ¢ BrICOKNM cogepixannem rymyca (Gonswe 2,5% )
AenpeccHA He Habaogaercs.

YAVIMIHTE a30THOE TNTAHHEe HeGODOBRIX KVJILTYD (KYKY-
py3a, NIIeHNa, AYMeHS, MHOTOJIETHIE 3NaKOBLIE TPaBEL U AD.)
CIOCOBHBI ACCOIMATHEHBIR a30TPUKCATOPLI, TIPEXJe BCEro Ta-
KOl UX B, KAK AZ0CHHPHEIAA. ITH MUKPOOPraNAIMbl pagMe-
UIAIOTCHA B BEDXHUX CAOAX KOPHe# DACTeHUH u B Oaaronpusr-
HEIX YCJIOBHUAX MOTYT obecnednTsh go 45% norpebHocTH pac-
TeHHH B azore. QUTHMHA3UPYA CBOHMCTBA IOYBHI W BHOCH
opragpudeckyne yroGpeHus, NpoyKTHEHOCTE MIPUPOJHONA NoIy-
AAMHYL ACCONMATHRHLIX azorduKcaropos (6e3 BHeceHHA HX B
BH7le DAKTEPHANBHBEIX yA0OpeHu#t) MOMHO NHOBHICMTH B 2—4
pasa. Baxrepuansable yROOPeHUA HA OCHOBE AS0CIIMPUIINIKL B
oneiTax BenHHUHIIA B cpesnem 3a TpH roja gaand npubaBry
ypoxaitHocTH gauMedd 5,8 u,/ra u 10 11/ra ceHa MHOTOJETHUX
TpaB. B page cnyuaes ofpaGoTka ceMAH AUMeEA NPEIapaToM
Ha OCHOBE A30CIIMPMINbLL ObLIA 3KBUBaNeHTHa AeiicTeHio 30—
60 Kr/ra MUHEepAJLHOT'C a30TA.

BHaunTenbHO HONbIIEE, YeM ACCONHATHBHEIE a3zoTdHKca-
TOpHI, 3HAYUEHUE XA TMOMONHEHUA NOYBLL a30TOM MMEIOT HIY-
GeHBROBEIE GaKTEDHH, KUBYIHEe B cuMOnoze ¢ 6oboBRIMU pac-
TeHMAMH. VHTeHCHBHOCTE CHMOHOTHYECKOH A30ThHHKRCATIHHT
3ABUCHT OT BHUAA U ypomxaildHocTH 6000oBBIX pacTeHuii. Tak,
GHonoruYecKas Macca Kiesepa Ha 1 ra Harkamausaer go 150—
160 xr agora, jgionnsga — 100-170, mouepusr — 250300, ropo-
xa, BUKYN B acoan — T0-80 kr. {IpuMepHO TpeTE CBA3AHHOTO
GoGOBEIMY A30TA OCTARTCH B MOXKHUBHEIX M KODHEBEIX OCTAT-
KaX ¥ I0C/]e MHHePANH3ANMH MOKeT HCHOAB30BATLCH IoCe-
AVIOUWIMME KyasTypamu. B cpeadem Ha 1 T ceHa KJeBepa B
KOPHEBBIX M MOMMHUBHBIX OCTATKAX COAEDMKUTCH K IOCTYIAET
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B nouBy 10-15 xr/ra azora, ceHa MHOroJeTHIX 6000BO-3n8K0-
BEIX TpaB — 6, seneHoil maccw aronuHa — 1 Kr/ra agora,

IIna nopslmenusa asordukcupylomel cnocobzocru Hobo-
BEIX KVJIBTYD IPHMEHAIT Oakrepuanchoe yRoDpeHNe DH30-
roppun. Mo ganuemm BenxHHUUWILA, obpaborka ceman 6Gobo-
BEIX PH3OTOPHUHOM JaeT MpHOABKY 3epHA HOBOBLIX KYILTYD
(onMHA, TOpoXa, BUKY, KOpMOBEIX Gobos} 1,56—3 1,/ra, ceHa
KJeBepa — 25, monepHel —~ 5—12 n/ra. Bonee sderTunen
pusoTOpHHH HA JETKHX MOYBAX, B KOTOPBIX MeHee aKTHBHA
npupogHEas MONYIanus azorhurcaropor. I'paHYIMpPOBaHHEIH
pH3oTOPHHA, OCBOCHHEIH ITPOMBILIJIEHHOCTEIO, HA KPYITHOCEMSH-
HbIX Go6oBEIX Kynerypax Ha 10-12% addexrnsHee, YeM 10-
pomkorHaHan ¢opMa Opemapara. Joza rpasyaspoBaHHOTO
pHBOTOPHHA JIA MeIKOCEMAHHLIX KYARTYD — 2, KPYIHOCE-
MAHERIX — 10 kr/ra.

B xosaiicrrax pecnyBiaHKM MPOXOIHT UCTIEITAHHE CAIIPO-
nesesas dopMa Epenapara (canponesieBElit RUTparua). B psae
cayuaes on shbexTusHee, yeM pusoropdulH. Ocoferro moro-
HUTENHHO OH BIHAET HA CEMEHHYO IPOAYKTHBHOCTE H COZEp-
xanve GeAKA B PACTEHHAX. .

- AKTHBU3AIKEN GHOJOTHYECKOH azordHKCALINHA criocobeTRY-
0T U3BECTKOBAHUE KUCAERIX OYB, ONTHMU3ANUA doc@opHOTO
B KAnMHAHOTO NUTAHHA PACTEHHIT, BHeCeHNEe (PU3NOJCTHYeCKH
ONPABAAHHBLIX }03 MUHEPAIBHOFRO 830Ta MAHM €ro HOJHOEe He-
KJI4YeHne, ONTuManbHBIMHA AJIA JIOUEPHE, KIeEepa, Topoxa,
BHKH, KOPMOBEIX §000E ABNAETCA MATAA—IIECTAN MPYIIITLL KHC-
JOTHOCTH, AJA JIONMHA ¥ CepajedNil — TPeTbA—HeTBEDTAN.
Hautomnee sdpexTusen pusorophus Ha MOYBAX YeTBEpPTOH—
ATOMH TpyNn no obecneuedHdocTH Gocdhopom. MaKkcHMATEHYIO
mpubaBKy or puzoropduna 60D60BLle KYALTYPEL JABANH DU
BHecenun 20—-4(0 xr/ra MuHepaJbHOIo 830Ta, IPH YEEJIHYEHAH
nosel 1o 60 xr/ra oma 6eUIA BIBOE MEHBIUE M IPAKTHYECKH
oTeyTCTBOBANA 1pH BHeceHUH 90-120 xr/ra azora. Ilosromy
TPV MHTEHCUBHOI cucTeMe SeMJe[esIHA BHECEHWEe A30THBIX
yaocOpennit nog 6060BbIe KyALTYDHI, K&K IPaBUJIC, HE PEKO-
MEHAYeTCH.

HecMoTpa Ha SHATHTENBHYIO GuKcanuo asora 6000BLIMHE
KYyJILTYPAME, B CpefHeM STCT HCTOTHHK a30THOMO MUTAHUA
[IOKa HeBeJHK — 4—0 Kr/ra B pacueTe Ha BCIO IIOCEBHYIO ILO-
mans pecaybankn. CyMMapHOoe DOCTYIJIEHHME a30TAa M3 pac-
CMOTDEHHBIX HCTOYHMKOB He KOMISHCHDYET BHIHOC €T0 ypo-
MAAMH, IOTEPHN OT BEIMBIBAHKA, 9PO3HH 1 ZeHATPRGHKAIUN.
IloaToMy gnsa noiy4eHHsA BRICOKHX YDPOKAEB CENBCKOXOQ3AH-
CTBEHHEIX KYJLTYD H HOBLITIEHHA KAUECTEA TPOLYKIIMH 6OMh-
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MO JHAYEHHEe HMeeT BHeCeHHE B IMOYBY MUHEpPATLHLIX A30T-
HBIX VAOCOpeHWH.

5.2.4. KITACCUDHKALINA, CBONCTBA U OCOBEHHOCTH
APUMEHEHUS A3OTHBIX YAOEPEHHHA

AsorHble yA0OPEHHS B 3aBHCHMOCTH OT COgeprralneics B
HUX (JOPMH a30THOTO COeJUHEeHNA (HUTpATHAA, AMMOHHEHAA,
aMHAHAA U T.X.}, IOAPA3AENAIOTCA Ha IECTh CPYIINL: HLMpPan-
Hbie (HATpUeBad ¥ KANBI[MEBAS CeNUTPEI); aMMOHUiHbie (CYIB-
dar aMMOHHA, XAOPHCTHIH AMMOHUNY, GMMORULLHO-HUMPANM-
Hble (AMMUAYHAA CEAHTPA); aMudHbie (MOUeERHMHAY, aMMUAY-
Hbte (De3BOAHBIH AaMMHMAK, AMMHAYHAA BOJA);
Eapfomud-amMmMORULHO-RUuMPRMHpe (KapbaMuj-aMMIaYHaa
cvecs — KAC),

IIpoU3BOACTBO Z30THEIX YAOGpeHMII OCHOBAHO TIJIABHBIM
ofpa3oM Ha NOJAYHeHMM CHHTeTHYecKOTO AMMHAKa M3 MoJe-
KYJIAPHOTQ A30T2 H BOAOPOAA. A3OT NOAYYAlOT, IPONYCKAaf
BO3AYX Uepes TeHEpPaToOp ¢ FOpAIMM KoxcoM. HMeroummxom
BOOOPOJA CAYKUT OPUDOAHEIR ra3, He)TAHEIE 1 KOKCOBBIE TA3EL.
H3 cmecn asora u soxopona (8 coorHomenau 1:3) npu BeIco-
KOH TeMIepaType ¥ XaBJeHUM B IIPHCYTCTBHE KATANU3ATOPOB
MOAYHAKT AMMUAK:

N, + 8H, = 2NH,.

CuareTHYeCKH aMMMAK HjeT He TOJBKO Ha NPOH3BOJ-
CTBO AMMOHHHAHLIX A30THLIX YIOOpEeHHA, KO H 430THOI XHCI0-
THI, KOTOP&A B CBOIO OUepefb ABAAETCA CEIPHEM JJIA AMMOHHMI-
HO-HHTPATHBIX M HUTPATHBIX YAOOpeHHIL,

B pecny0nnKke MOMeT NPOH3IBOTHUThHCH 577 THIC., T Aa30T-
HBIX yA0OpeHuii, uto cocrarager 65% or morpebroctr. B cpea-
HeM 3a 19861990 rr. exxeromrc BHOCHJIOCH 693 ThHIC. T A.B.
A30THEIX yaoOpenuit, uian 88 Kr Ha 1 ra nammH.

IKOHOMUYSCKWH KPUBHC B CEABCKOM Xo3dAlicTee o0ycio-
BHJI pe3KOe YMEeHbUISHHME 8XKerofHoro NpHMeHeHHS ymobpe-
HU, B TOM HHCHe 1 A30THEIX. BHecenne ux B 1995 r. cocTapn-
no 151 reic. T 5.8 uam 29 xr #a 1 ra namau. OfHaKo B pe-
8YyJBTATE MEP, NPHHATHX FOCYZAPCTBOM, B NOCHeLHHE TOAbI
npHMeHeHHe VI0oOpeHHA cTa0NaAN3HpPORAIOCE H HAYMHAST Pac-
. ¥Yke B 1998 r. B pecniybauke Oeiio BHeceno 330 Tmic. T
J.B. A30THEIX YAODPEHMIT, YTo cOCTABAIO0 55 Kr Ha 1 ra namgy.

OcHOBHBIMHE hOPMAMM A30THEIX YAOGPEHHEA, BEIITYCKAIOIIHX -
cd B pecnyOnuKe, ABNAKTCA MoueBuHa, KAC, cyandar ammo-
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BHA. B nepcnexTuBe ACCOPTHMEHT NIAHNPYETCA 3HAYHNTEALHO
PACHIMpPNTL 34 C4eT IPOH3IBOACTBA HA MX OCHOBE MEANEHHO-
geiicreyiomux dopM yaoOpeRnH,

5.2.4.1. _._:_._.um._.:v_m yRobpeHna

Huarparuele yaoOpeHus — HaTpHeBad H KalblMeBadg ce-
AUTPHl — B Denapycu He IpHMEHAITCHA, OJHAKO 3HAHHE MX
CROICTE M NOBeeHUA B NOYBe ITOJE3HO AAA IMOHUMAHHUA 0CO-
Gennocrelt APYIUX A30THEIX YAOOpeHUN,

Harpuesasa ceamrpa NaNO, cogepixnr 16% asora u 26%
marpus. Beimyckaemsle yaofpeHua ABAAITCA HTOBOYHBIM OPO-
AYETOM IMPH IDOM3ECACTBE A30THOH KHMCIOTHEI M3 aMMHaKa ¥
OpeACTABASIOT coB0H MEIKOKPUCTANNNYECKYIO CoNb Beoro Wi
CEpPORATOTC IBETA, XOPOLIO PACTBOPHUMYK B Boje. I'Mrpocxo-
MHMYHA H IPK HelIPABHJALHOM XPaHEeHHH MOXKET CIeHMBATLCA.
B cyxoM cOocTOAHHH XOPOIIQ PACCENBAETCH.

Kaasuepas cemurpa Ca(NO,), (HuTpar Ragpuus, HIH a30T-
HOKHCABIH Kanbluil) cogep:xur 13—15% azora. Ionyuaror npu
HeATpaaIu3ali A30THON KHCIOTRE H3BECTRIO, & TAKIKE B Kave-
oTBe TODOYHOrO NPOXVKTA TIPH NOPOHSBOJACTBE KOMILIEKCHEIX
ynobpenuii {wuTpodocok) cnocofom asoTHOKHCAON ofpaforku
docharos. Kpuerannuueckasn coib 6em0ro nseTa, X0pomo pa-
cTBOpUMAA B Boje. B BBICOKOR cTEMeHN THIPOCKOIIUYHA H TaKe
NIpH HOPMAALHBIX VCAOBHAX XPAHEHUA CHJIBHO OTCHIPEBAET M
CAEKUBACTCH, [IOPTOMY XDAHAT M TNEPEBO3AT KATLIHEBYIO Ce-
AATPY B CIeNUANbEOM BOACHENPOHKRIIAEMOI yIIaKOEKe.

Hartpuesas ¥ KaALIHEBAA CENUTPHI ARJIAIOTCA (PHIMONO-
rHYecKN [[eJ0YHLIMH ¥ J00peRuAME. PacTeH1s yCBARBAKOT H3
H¥X Gofblue aHMOHEI NQj, YeM KATHOHBL HATPUA Na’ ¥ Kanb-
nua Ca?'. Ilocnegnne, ocraBadAch B MoUBe, 0OPASYIOT OCHOBA-
HUA ¥ CIBHIAl0T PEAKIHK [I0YBEHHOTO PACTECDA B LIEOUHYIO
cropony. Ilosromy HUTpaTHBIe YAOOpeHUA BeckMAa bddeKTHE-
HEI HA KHCJALIX AepPHOBO-IICOAS0AHCTEIX II0UBAX.

B mouBe cequTphl OHICTPO PACTBOPAIOTCA M BCTYIANOT B
oOMeHHLIe peakiuy ¢ KATHOHAMH TOUBEHHOTO HOOTJIOLAIIIe-
0 KOMILIEKCA:

: Na
Om
ﬂ:.mC Om +m2mZOuH=:52m+OmAZOL~

O.
H N

Ca
MIMK) H +Ca(NQ,), = IIIIK) H + 2ZHNO,.
H

Hurparnsie yaobpeHus CPABEUTENBHEO JErKO BEIMBIBAIOT-
€S M3 MAXOTHOrO CHOS [MOYBEI, IO3TOMY HMX HPMMEHHIOT IOX
NPEeaNRCCERAYI0 KYIBTHUBALME M JAA TOZKOPMKH PACTEHUIT BO
BpeMsa BereTanud. UHeHbE XOPOIIG HCIOML30BATE HUTDATHLIE
ynobpeHUa A IMOAKOPMEHM O3UMBIX, NPOHAIIHAIX H APYTHX
KYABTYD, A HRATPUEBYIO CEMUTPY — B PHAKH BO BPEMA CeRa Ca-
XAPHOHN CEEKJIE, KOPMOBBIX ¥ CTOJIOBLIX KOPHETJIOROB, TAK KaK
HATPHH VCHAHBAET OTTOK YIVIEEOAOR M3 JECTHEB B KOPHH, IIO-
BRIIIAA YPOXKAHHOCTE KOPHEH H COZEDIKAHWEe B HHX caxapa.

'5.2.4,2. AMMOHWiiHbIE YaROGpEeHns

K aMMOHHAHEIM yIoOpEHHAM OTHOCHATCH CYIALBAT AMMO-
HHA, XJOPHCTLIH aMMOHHH, A TaKMe YIVIEKHCHBIH aMMOHMII,
Haun6onee MHAPOKO H3 HAX IPUMEHALTCA CYIL(AT AMMOHUA —
Ha Hero npuxoauTca 13% Beex agorHLIX yaobpennit. Exerof-
HafA NOTPe0HOCTE PECTIYOIUKH B 5TOM YAOODEHHH COCTABIACT
150 TEIC. T A.B., HO OHA VAOBJAETBODAETCA TOABKO HA 67% .

Cynndar ammonus, nnn ceproxucieril ammonuii, (NH,),80,
NOJYYAalOT YIAABJIHBAHHMEM CEPHOH KHC/AOTOW aMMHIaxa H3 ra-
308, 0OPASVIOIMXCH IPH KOKCOBAHWM KAMEHHOTO YIVLA, MM
HelTpaanzanmell CHHTETHISCKHMM AMMHAKOM OTPA0OTAHHOH
CepHON KUCHAOTH HA PABNHUHEIX XAMHYLCKHX IIPOMBBOACTBAX. |
Boabiioe KoawdgecTBo cyabdaTa aMMOHHMA BLIPAGATHIRAIOT B
KavecTBe IMOO0YHOro IPOAYKTA IIPH IPOH3BOACTEE KAITPOJIaK-
ramMa. Cunrernueckuii cyabdar aMMonna benoro 1geTa, a Kox-
COXHMUYECKHIT H3-3a OPraHMYecKHX IIpUMeceil UMeeT Cepyio,
CHHEBATYIO UJH KPAcEOBATYIO OKPACKY. ¥ 100peHHe COnepKUT
20,5-219% asora u 24% cepbl. MamorHrpocKonn4yeH, NO3TOMY
[IPH HOPMANBHBIX VCAOBHAX XPAHEHHS IIOUTH He CHeHUBAeT-
CA M COXPAHAET XOPOIUYI0 PACCEHBAEMOCTD,

ITocne BHeceHHS B TOUBY cyabbaT aMMoHHA OBICTRO pa-
CTBOPAETCH B IOYBEHHOMN BJIare ¥ BCTYNaeT B 00OMeHHbIE DeaK-
nuy ¢ TTIITK:

NH,

Ca
IIIK) q +(NH,),S80, = MNIIK)NH, + CaSO,.
H
HoraonoieHHLIA AaMMOHEH OOCTYIIEH BJA PACTeHNH K X0po-
IO 3aKpennadeTcA B mouBe. IloaToMy cyasdarT aMMOHERSA, KaK
IPABHIIO, BHOCAT B KAYECTRE OCHORHOIG yAOOpenMs,

Cyapar aMMoEEA GH3HONOTHYSCKH KHCIoe yaobpeHme,
TAK KaK pacTeHNA OwIcTpee H GOMbIOE NOTPeOAAIOT KATHOHBI
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NH,, ueM aHNOHEI SO:. Tlpu ero HUTPUPUKAIWH B TIOUEBE 06-
pasyerca HNO,, ocsoGoamxgaercs H,S0,. 9T KHCIOTHI HOZKHC-
JIAKT NOYBEHHBIH DACTBOP ¥ BRITECHAIOT OCHOBAHMA H3 IIO-
YREHHOTO NOTVIGIIAIGIIEro KoMILTekca. [Ipn cucTeMaTndecKoM
NPHEMEHEeEHRH cyahdaTa AMMORMA, ocobenno ga ManobydepHbIx
¥ ¢naboOKYALTYPEHHBIX AEPHOBO-IOAZCANCTRIX [109BAX, [TOBEI-
IIaeTCH AKTYAALHAR, OOMeHHAA U M'MAPOJIATUISCKAA KHCIOT-
HOCTh, YMEHBIAETCA CTeTleHh HACKIIIEHHOCTH I0UR OCHOBAHH-
AMY, YBEJAHNYUBAECTCH COAEP:KAHHE TIOZBMKHLIX GHOPM &JIIOMHE-
HUHA H Mapraina. B pesyanrare yxyAualoTed YCJIOBHA pocTa
pacreHdil N cHH:KaeTea addekTHREOCTE yAobpenuit. Ocoben-
HO CUNBHO HOAKUCAAIOINEE JeHCTBHe CyIb(haTa aMMOHRA CKa-
3LIBAETCH HA KYALTYDAX, YYBCTBHTENALHBX K [IOYBEHHOH KHC-
MOTHOCTH: KIeBep, MIIEHULA, AUYMeHE, CBEKJIA B KallycTa, Ana
HHX pT0 yAoOpeHue MeHee s¢heKTHBHO, YeM HuTparHee, Or-
PULATENLHOE BIMAHME CyNb(ara aMMOHHS YCTDaHAETCS MS5-
BeCTKOBAHHEM KHCJBIX ACPHORO-IOA30NHCTHEX NMOUE U 00U~
HOH 3arnpaBKoil opraHndeckuMu yaobpenuamu. lna KynsTyp,
HONOMHATRNRHO PEAPHDYIOLIANX Ha cepy (kamycra, kaprodens,
panc), cyabhar aMMOHNA Oarogapa TPACYTCTBHEG B HEM CEPEI
ABJASETCA OAHHM H3 JYyYIINX AS0THBIX YAOOpeHHIt,

5.2.4.3. AMMOHVHHO-HUTpaTHLIE YA06peHna

Ammuaynas cenurpa NH NO, cogepssur 34-35% asora.
IlonyvyaercAa HeHTpaTH3aUXeH A30THOH KUCHOTHI AMMHAKOM.
Besoe EpHCTANNMYECKOE BellleCTBO, XOPOOIO PACTBODHMOE B
Boje. Bminyckaercd B TPAaHYJNIHPOBAHHOM BHAE, HOSTOMY CO-
XpaHAET XOPOIUYI CBINYYECTh M PACCEHBAEMOCTH. BapbIBoo-
nacHa. XpaHHUTE ee HEOOX0ANMO B CYXOM IOMeIeHun, obopy-
JOBAHHOM TIPOTHBOIIOXAPHBIMHM cpexcreamu. Ilorpebroctu
pecnybaMKN B 9TOM BHAe yAoOpeHH# VAOBIETBODANTCH ile
TOJMHOCTHED.

B ammuauHoil ceNTpe YAATHO COIETAIOTC ORICTPOARHCTHY-
HIHH BFHTPaTHEI a30T ¢ MeHee NOABHMMKHEIM AMMOHHIHEIM.
Hs pacreopa NH NO, pacrenus GricTpee noromanT RATHOH
NHj, uem aHHOH NO,, NOSTOMY aMMHAYHAA CeJNTPA (QHIH-
ONOrHYeCcKH Kuchoe ynobpeHne, OTHAKO TOAKUCAAIIee Kot
CTRYE e H4 TOUBY EBhIpa)keno cnabee, 4eM CyJbgaTa aMmo-
Hud. Ha xuenasix mousax Ha 1 11 aMMUATHOH CEJIUTPEL CASAYET
poGaBasaTs 0,75 1 xapboHaTa XKarsnud.

B noupe aMMHAYHAS CONNTPA B3AHMOAeHCTBYET ¢ TIOUBEH-
HEIM ITOFJICIIAIOIINM KoMILexcoM, KaTuod NH, xopowo mo-
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TI0TIABTCA TOUBOH, A arHOH NO,0cTaeTcHd B MOYREHHOM pa-
CTBOPS, COXPAHAA BBICOKYID NOABHIKHOCTE!

1

Ca NI
[MIK)  +2NH,NO, = HIIK}
Ca N

* £ CaNO,),

4
H NH,

MKy +NH,NO, = [IK) + HNO,.
Ca Ca

Ha nourax, HACHINEHAHX OCHOBAHHUAMH, B PACTBODE olpa-
BYIOTCA A30THCKHCJbIE COMH KANBITUA (I MATHAA) H MOYBEH-
HEIF pACTBOD He IOAKUCHAETCA JaKe IIPH CUCTEMATHYECKOM
EHECeHMH BEICORUX A03 yAobpeHusda. lasg 3TUX MovB aMMuad-
HAA CEAHTPA — OJHO U3 JYUIINX AR0THLHIX yaobpenuii.

Ha KHCABIX AePHORO-TNIOAZ0MUCTEIX TIOYRAX, COAEPIHAIITUX
B IOIZOUIEHHOM COCTOAHMM MAJ0 KANBIHA ¥ MHOTO HOHOR
BOJIOPOJIA, B IOUBEHHOM PAcTBOpPE 00pa3yercs a3oTHaA KHUCHO-
TA, BCAEACTBYE Yerc oH mogxkucasercd. OgHAKO NOLKUCIEHHE
3T0 HeJOJITOBPEeMEHHO, TRAK KAK OHO MUcde3aeT 10 Mepe NnoTpeb-
JeHUA HUTPaATHOTO A30Ta pacTeHUAMU. /A moBeimeHus 3¢-
(EeKTUBHOCTH AMMHUATHOM CeJUTPH Ha KHCJBIX NI0YBaX 00Jb-
II10e 3HAYEeHUEe UMeeT WX usBecTKoBaHue. Ilocne H3BecTKOBA-
HUf AMMHWAYHAA CeJIUTPA TPHIQAHA N8 DPARHEIX THIOE HOUB
H IO BCe KYJALTYDEI ceBoobBopora, Ho HauGomnee sdeKTHBHEL
BeCeHHHEe MOBePXHOCTHEIE TOSKOPMKHN AMMHAYHOH CeIHTPOH
BEePHOBHIX, CeHOKOCOB ¥ mactOuin. MoskHo NpHMeHATH ee W
AJA DOSKODMEH IPONAMIHBIX, OBOIHBIX, IJIOAOBEIX M ATOJ-
HEIX RYARTYD ¢ obazarensuol sanesnkoi B nousy. Ilop sposnie
AMMHAYHYK) CEJHTPY B BHAE OCHOBHOIO yZOODEeHHA BHOCHAT
BECHOH BO BpeMA NPeJIIOCEBHOIH KYAbTUBAIMH BO U3bexaHNe
16TEPh A30TA OT BLIMEIBAHMA.

5.2.4.4. AMvuanbie ypoopenwna

Mouesnna (kapbamupn) CO(NH,), comeprur 46% azora,
ITO CAMOe KOHINSHTPHPOBAHHOE? TECPAOS d30THOS uwhcmmummumm.
HHO.,:_”u‘am.mO_H. CHHTE30M H3 aMMH&KA H JIHOKRCHIA yraepoaa NpH

" BBICOKHX JaBJIEHHH H TeMIepaType:

2NH,+C0,=CO(NH,),+H,0.

Bence KpUCTANNHIECKOE BEIIECTBO, X0DOIIO PACTBOPIMOE
B Boge. PHIrpoCKOTINYHOCTE KPUCTAAMYECKOH MOYEBHMHE] IPH
remueparype Ac 20 °C cpaBHETEALHC HeGONLIIASA, HO € IIOBEI-
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IIeHNEeM TEMICPATYPhL 3aMETHO PACTET M NPH XPAHCHHM MO-
KT CIeKHUBATHCA. JloaToMy ceffuac MOUEBHHA BEIIYCKAGTCA B
IpaEyIHPOBAHHOM BHIE C cofepianueM Owypera (He Bogee
1%), KoTOpEI# B HeDOJBIIMX KOHIUEHTPAMAX He OKABHIBAET
BPEAHOI0 BRAHAHHA Ha pacreHusA. BEmxerogHasa morpebHOCTL
CEeNMBCKOre X03dicTBa pecnybauky B kapbamune — 280 Toic. T
&.B. YaoBaeTBopaercs va 75% (210 tric. T).

B noyBe MOUEBHHA TOJHOCTBI) PACTBOPHETCA MOUREHHOM
BHATOR W MOA BAMEHHeM ypobakTepwil, smigengmoinux dep-
MEeHT ypea3y, 3a JBa-TPH AHA AMMOHM(HIUPYETCA W [IpeBpa-
aeTcd B YIVIEKHUCABIH AMMOHMN]

CO(NH,),+2H,0=(NH ),CO,.

Yraexkucapld aMMOHHIT KaK COeJUHEHHE, HellPOYHOe Ha
BOZAYXe, padaaraeTcd ¢ o0pasopandem OurapioHaTa aMMOHHNA
o gaMMBEAaKA! :

(NH,),C0,~>NH,HCO, +NH,.

IMosToMy Ipy BHeceHN# MOUEEBNHE! §e3 3ajelKH B IIOYBY,
eCTA HeT 0CAZKO0B, YaCTh A30Ta (AMMMAK) MOKeT TepATHCH.
Ot morepn CoJEBIIE HA NOYBAX € HEHTPANBLHOH M e O9HOH
peaguuaAME. B nouBe yrieKucnniii aMMOHMH UCABEepraeTcs
TEApoNAsy ¢ obpasoranyeM GurkapboHATA AMMOHMA M TUAPO-
oxucu ammonns NH OH:

(NHL),CO,+H,0=NH HCO_+NH,0H.

O6pasywomuiics npy EHECEHHU MOYEBHHEI B IOYBY aMMO-
HU rornoutaeTcl KOANONABOH (paknueil U nocreneduo ye-
BAMBAETCH PACTEHUAMH. Y CTAHOBIEHO, YTO MOUEBUHE MOJKET
TOTVIOIEATECH KOPHAMH, & TAK}#e JUCThAMH DACTeHHH Oea mpen-
BADHTENLHOTO IIPEeBPALEGHNS B YIJIEKHCIRH aMMoHHHE,. OxHa-

KO IIOKA OHa He HNOAREDIrJIACh AMMOHH{MKaIMK, OHa MOMeT )

BLIMBIBATECS U3 HOUYBHL, [lo Mepe aMMOHMDHUKALME MOUSBH-
Hbl BO3MOMHO BPEeMeHHOE JIOKANbHOe MoAledavMHBAHHE NO-
YBEL H3-38 MMAPOJHMZA VIVIEKHCJAOIC aMMOHHA. C TedeHMHemM
BpeMeHHM AMMOHWH mofBepraetrci HUTPAGWUKALNH, obpasysx
A30THYK KHCHOTY M ABMTAA PEAKIHWI0 B CTOPOHY MMOAKHCIEe-
HHA:

mzmm+womnmmZON_+mmnO
2HNO,+0,=2HNO,.
TaknM obpasom, MOUEBHHA ABIACTCA OHOJOMHYECKH KMC-
aIeM yrobpennem. QLHAKO [MOCHe YCBOBHUA A30TA MOYCBHHLL
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pPacTeHHIMH B JIIOYBE HE OCTAeTCH HY IMENOYHBIX, HA KHACIOT-

HbIX OCTATHOR. .
MoueBMHA OKAZBLIBAET TPHYMERHO TAKO0E e hmm‘mo_ﬁ.wmm Ha

%H-Ovmnm.mw CeNBCKOX03ANCTBeHHEIX K¥VILTY¥R, K&K H aMMHAaTHAA

| CeNIATPA, HO JIYIOIH 5dpeKT gaeT NPH BHeCEHHUH ¢ 3a/IeJKCH B

noury, IloRepXHOCTHBIE NOAKOPMKH O3HMBIX KVILTYD, JYIOB
i HacTOHI MeHee SGHpeKTHEHEI II0 CPABHEHHUIO ¢ AMMHNAYUHOMN
CEeJIUTPOI M3-3a IMOTEPh AMMHAKA, 4 TAKMKe GoJee MeINIeHHOTO
IeHCTBHA MOUSBMHLI, 4eM AMMMAYHOH ceamTpel. [losroMy
MOYEBHHY KaK IIPH OCHOBHOM BHECEHHM, TaK W IpPH MOTKODM-
Ke cJegyeT Cpa3y 3aJeNHIBATL B MOUBY. JMPeKTHRHE TaKMe
HEKCPHEBLIE HOJKODMKH 36PHOBRIX KYILETYD B IEDHROM BereTa-
LM, 0CODEHHO IIPY BOIAEILIBARKNHY MX 110 aneprocleperaommm
TEXHOIOTHAM, 10—15% -HLIME pACTBOPAMH MOYEBHHEI ¢ f06aB-
JeHUeM PeTApHaHTOR, TepGUITUAOE K NECTHITUA0B.

5.2.4.5. AMMHAYHbIE yaoobpenns

K RuAKUM aMMHAYHBIM YIOODEeHHAM OTHOCATCA OesBoln-
HEH aMMH8K H BMMHAYHAA BOZA.

Be3BoIHBIH HKUAKHI aMMBRAK NH, asnaercs caMnim KOH-
LUEeHTPUPOBAHHREIM U CAMBIM JAINeBEIM yAOOpPeHHEM, comep-
smur 82,3% azora. Ilonygaerca coRMMKeHHeM razoo0pasHoOTO
aMMHaKa Mof ZaBiaenvesm. Becrpernan, TOABMMHAN KUAKOCTE,
nnornocrs 0,61 r/cm® npnm 20 °C, TeMneparypa KUNeHHS —
34 °C. [Ipn XpaHeHUH B OTKPHITEIX COCYAAX NH, Gercrpo ne-
mapsterca, Be3arogAnId aMMHaK ofJuafaeT BRICOKOH yopyroc-
THE} TAPOB, MOATOMY €TI0 XPAHAT H TPAHCIOPTHPYIOT B CTAJhL-
HBIX LMCTEeDHAX, BBIJIEPKHUBAIIIHX BBICOKOE HABIEHHEe — IIO-
pagka 30—-32 arM. OH X0opouio HCHONB3YETCH PACTEHHAMH H
0o 2p(eKTHBHOCTH He YCTYLAST TEREPABLIM A30THLIM yAOOpe-
HIAM. AMM#AK NOTIoIIAeTCsa NOYROH M He BEIMBIBAETCH, ITI0-
STOMY €r¢ MOMKHO BHOCHTbL OCEHEBIO HJIH BeCHOH.

BueceHHBIH B NousBy GE3aROMHEIN aMMHAK [DEBPAllaeTcH
H3 MUAKOCTH B T'a3, KOTODHIH azcopbupyeTcd KOJANOMIHOHN
tpaxnued H MOFJIOINAETCA MOYUBEHHON BHarQd, o0pasys THA-

. POKCHI aMMOHNA. Wmm.ﬁgo\ﬂmwwﬂﬂ.w%ﬂ C aHHOHaMH IIOYBCHHOTO

pacreopa, aMMOHMH o0paszyeT pasNHUYHBIE CONM M, BCTYIIAN B
GHMIANKO-XEMHTIECKOS BRAHNMOASHCTBHE ¢ TTOYBEHHEIME KOJII0-
HAAMH, [IOIOINAeTCA TEePAOH JacThI0 MoYBEl. UOHOBDEMEHBEO
¢ pUBHUKO-KUMPYeCKAMH IPeBPAIHEHNAMHA AMMHAK IOgBEpra-
eTCca HUTPUpUKAITHH.

CROPOCTE U CTeNnEeHs NOTVIOIEHIA AMMHPAKA TIOUBOH 3aBH-
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CHT OT COAEPIKAHNUSA B HEH I'yMyC#, IPAHYIOMETPHYECKOTO CO-
CTaBa U BIAYKHOCTH, & TaAKMKe oT cirocofa u TyOHHE 3afe KN
yaobpennsa. Ha Tsisxensix, GoraTeix opranmgecKuMmn BEINECTEA-
MH, X0pou1o oBpaloTaHHEIX ¥ HOPMATLHO YBAAMCHEHHBIX 10-
YBaX AMMHMAR MOTVICLUAETCA JYYIIe, YeM HA JEeTrKux, OeJHbIX
TyMycoM moysax. B mecyamsix ¥ cynecuansxX nousax obpaso-
BaHHE AMMOHNHHBIX cofMell M3 aMMHaKa U afcopblus HOHA
AMMOHHA NPOUCXOIAT MeAjieHHEee, UeM B TAYKEbIX IOYBAX.
Ws-32 aToro Ha Nerkux nousax yAo0peHne HpOLOJIKUTENLHOS
BpeMs coxpansercs B Buae NH, u moxer yreryuusarocs. Hs
BJIAKHOA MOYBEl AMMMAK YAETYUYUBACTCA MEHBIIe, YeM U3 Cy-
%0#. B Teuenne 12—-15 greii moche RHeceHUn aMMEaK MoAIe-
JIAYHBAET, & 3aTeM (TI0c/Te NePeXoLa aMMHAKA B HATPATHL) H0OA-
kncager nousy. Jna Helitpanusanunm 1 11 SezsogHOre aMmma-
ka Tpebyerca 1,5 u kapbonara Kaaenusa (CaCO,).

HYTo6b! H36exaTh DOTEPL A30TA, GE3BORHLIN AMMHEAK 3afge-
ARIBAIOT HA rAyOuuy 12-16 cM Ha AepHOBO-TOA30MHCTLIX CYT-
AUHHACTHIX M Ha raybuny 16—20 ¢cM Ha cymecuyaHBIX mOUBaX.
A7 BHeCeHKA HCTIONBIVIOT CReHMANbHBIE MAITHMHE] ABA-0,5M,
ABA-1, AIITA-2 u gpyrue B arperaTe ¢ KyapTHBaTopom KPH-
4,2. Be3BoHKIi aMMHAK MOKHO BHOCHTE ¥ B KAYECTRe OCHOB-
HOro yAoOpeHns, H B IOAKOPMEY ¢ 0BA3aTebHOH 3a16AK0H B
HOYBY.

Boantiii ammuak, uaM aMMHATHAA BOJA, cogepnT 20,5%
agora B opme NH, u NH OH, npryeM aMMuaKa ComepnTcs
sHAuUuTencHoe Gombuile, YeM AMMOHMA. YIeTYYHBAHHEM AM-
MHAKA ¥ OOBACHAIOTCA MOTEPH a30Ta NPH IIEePeBO3Ke, XPaHe-
HHH 1 BHeCeHWH, [03TOMY XpaHAT U TPAHCIIOPTHVIOT AMMH-
AYHYI0 BOAY B CTAJBHEIX TepMeTHUECKHX LpeTepHaX. Bo ma-
Dexkanie moTepb AMMHAKA AMMMAYHYI0 BOAY 38J€ThIBAOT HA
raybuny 10-12 cm Ha cyrauunrcThix n 12~15 ¢M Ha cymecua-
HuIX oyBax. Kax ¥ 0e3BOAHBIN aMMUAK, OHA IMOAKUCIAET TIO-
usy. Jlxs mefirpanmaanma 1 11 amMuaqsOif BOABL TpeGyeTcs

0,3-0,4 u xapbonaTta xansua. Ha cBASHBLIX DOYBAX AaMMUAY-

HYK BOAY, KaX u Ge3R0JHEIN aMMHWAK, MOKHO BHOCHTE H 0Ce-
HBI) B KAYECTBE OCHOBHOTO YACOPEHUA NPAKTHIECKH 1104 BCe
KYJLTYDBL [IDM TéMIleparype mouest mmxe +10 'C, u BecHon
nepex nmoceeoMm. Ha mouyBax nerkoro rpanyIoMeTpPHYECKOTO
COCTaE4 2TH YHNoODeHUA MeJaTel[bHO BHOCHTE BECHOH.
AMMHaYHYI0 BOAY BHOCAT CHENUAaTBHEIMU MAIOMHAMM
(IIO¥} ¢ npucnocobnennem YJIII-8 ans safienku B IOYERY.
YYUTHIBAS, 9TO AMMHAK B TIOYBE nepemelnaercsa Ha 8—10 cmM,
AJIA KYABTYD CIJIOLIHOTO CEBA PACCTOAHHE MEMNZY CONTHIKA-
MM (HAKOHEUHUKAMA) IPH BHECEHHH aMMHAdHBIX VAOBpPEeHMit
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ZOJHO BBITE He Gomee 20—22 cM, a ANA NPONANTIHLIX KYJLTYP
MOJIAKHO PABHATLCA INHPHHE 0JHOTC Mexxaypanss. Haubonee
sthdexTHRHO BHECEHHE 3THX VIOOpeHHI BMecTe ¢ OpraHudec-
kM. Hene3s BHOCHTE aMMHadHble yA0OpeHHA H4 OJHOM
VUACTKE HeCKONXBKQ JIeT HOZPAM, TAK KaK 0HH YCHIHBAKT MU-
HepaJu3alliio OPraHudecKoro BelllecTEa, YTO MOMET IPHRECTH
K CHUXOHNI COePKaHMA TIOCJeHEero B IIOUBE.

5.2.4.6. Kap6amna,-aMMOHUMAHO-HATPaTHBIE
yaobpenun

KAC npegcragnger cofoil pacTBOp KapbaMmaa 1 AMMIAY-
Hoil cenuTpEl, copgepramuit 28—32%, asora. Asngerca oMM
M3 NMepereKTUBHLIX yaofpernuii. [IpoMEINIEHHOCTE BEITYCKA-
eT Tpu dropmur: KAC-28, KAC-30 1 KAC-32 B 3aBMCHMOCTH OT
cogepxanna 830Ta (cooTBeTcTBeHHO 28, 30 B 32%). B orau-
qpe OT 0e3BOJHOTO aMMuarka 1 ammuayHod soger KAC ne co-
AEPKAT CBOBCMHOTO AMMKAKA ¥ NI0aTOMY OoJiee TeXHOJIOTHY-
Ha. Kpome toro, poctouucreamu KAC asnmorca HUSKHE TPY-
AOBLIE 3aTPATHI HA MPOMZROACTEO ¥ IPHMEHEHHE 110 CPaBHeHHIO
¢ APYTHMH JKHIKMMH H THepAbIMH A30THEIMH YAOOpeHHAMH,
HeBoneman cefecTOMMOCTE 000PYAOBAHKS, BRICOKAN TOYHOCTE
JOSUDOBAHHA, OTCYTCTBIE ITOTEDh A30T4 IPH TOBEPXHOCTHOM
BHECEHWH, DABHOMEPHOCTh pacnpepeicHus u Ap, B peayibrare
perrabentHoCcTh HpuMeHeHUda KAC Boime, uem Apyrux asoT-
HLIX VI0OpeHM.

PactBopsl KAC — He TobKO XOpOLIee OAHOKOMIIOHEHTHOE
azoTHoe yaobpetme. Ha nxX 0CHORe MOTYT GBITE I[PUTOTOBMEHE]
KOMIIJIEKCHLIE VACOPEHHUA, B COCTAB KOTOPBIX BXOAAT MUKRO-
3JIeMEeHThi. JTC OTKPHIBAET UIMPOKYI BOZMOMHOCTh HX HC-
NOJNBIOBAHUA HPM BOIAEJRIBAHHH CEIBCKOXO03AHCTBOHHEIX
KYJALTYPD 110 HHTEHCHEBHOMH TEXHOJIOTHH, & TAKKE CAMOBONAMH-
AwbrTensmu. KAC M0H0 HCIIONL30BATE 0] BCE CEIBCKOXO-
AAMCTBEHHEIE KYJABTYPE KAK B KAUeECTBE OCHOBHOTO yaolpe-
HHA, TAK M AJIH HOAKOPMKH 3€PHOBBIX H OPYIHX KYAbTyp. B
IepBOM CAYYAE BOZMOMKHO IOBEPXHOCTHO® CILIOIIHOE BHECE-
Hue, JOKANLECE (JIEHTOUHOR) ¢ Nocaenyionell sageaxoi B 1o-
YBY ¥ BHYTPHIIOUBEHHOE JIOKAILHOE,

Xpanuts pacTBopsl KAC M0KHO B TeueHMe LIECTH MecHd-
1B B METAILTHYECKHX eMROCTAX. A npeAynpesienua KpH-
CTANINZAIINH CMECH H KODPO3HWEH METAJJIA B Hee HoDaBIAIOT

. $ocdhar aMMOHNA HIH RUAKUE KOMIJIEKCHBIe VIO0OpeHHA

("KKY) mapru (10:34:0) u3 pacuera 0,2% P,0,. [lna mosepx-
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HocTHOTO BHeceHMA KAC Mcmoass3yloT MIHPOKO3AXBATHBIE
mTaHroBble oOopelckuparean OIIII-15, TIOM-630, OII-2000,
ITALY -9, a ana JOKAMBHOTO BHYTPUIOYREHHOTO — MAaIOHHEI
ITHY-2,5, IIHEY-5 u ap.

5.2.5. MEQAJIEHHOAEACTBYIOLMUE ASOTHbIE YAOEPEHUA

MeaneHHoxeRCTBYION[HE A30THLIe YA0OPEHH — 3TO TI0X0
PACTROPHMbIE B BOE COCAVHEHMSA, a30T KOTOPHIX MEI/eHHO
OepeXo HT B YCBOAEMYIO PACTEHUAMU (hopMy, MOCTENIeHHD UC-
NOJIBAYVETCA MMM B TEYeHMEe BereTAlHH U He TePAeTCH U3 Oo-
usesl. HauBonee pacmpocTpaHeHHBIM MeAJeHHOLEACTBYIOI{HM
yaobpenreM ARIASTCH MOUYeEBMHO{opMANLIeruIHOC YHo0pe-
HEe (MDY). [lonyuaercsa peakmueil KOHOEHCAIINII MOUEBHHEL
¢ popmansaerugom. Comepxur or 33 go 42% obojero asora, B
roM qucae 3-10% pomopacTRopuMoro. Brimyckaerca BHIe
MOPOIHIKA H rpaHyx. IIpurogHo AJAA HCIOJIB30BAHWA 0K 3ep-
HOBLEIE KYALTYPRL U JeH, o BCe KYJILTYPbI IPH OPOUIEHUH H
HA JEerKux moupax. Ha-3a BRICOKOH CTOMMOCTH HIMPOKO He
OpUMEHACTCA.

B nacrosee spems BenHUHWILA, BelopycCKNM TEXHOIO-
rudeckaM mHCTHTYTOM, AH Benapycm u I'pogHerckum II0O
“AzoT” paspaboTAHBEI M WMCOBITAHEI HOBLIE QOPMEBI a30THBIX
yaoOpeHuH ¢ 3aMeINedHOH CKOPOCTHI0O PACTROPEHHS, KOTOPHIE
oo sthipeKTHBHOCTH He yerynawnt MDY, a Hexkoropeie 1 sHavun-
TeNBLEO NPEBOCXOAAT ero:

rapbamag ¢ ¢gocdaTAuM MOKPEITHEM — MeANeHHOJEH-
CTBYIOINee A30THOR yR0DBpeHye, colep:KuT He MeHee 39% asora
u He Oonee 7% P,0,. PacTBopsiercs B Bose B monTopa pasa
[OJabIle, yeM kKapbamup Des MOKPLITHA;

KapOiaMmH] ¢ IOJHMEPHBIM JIOKPBITHEM COACDIKUT He Me-
nee 42% aszoTa, pacTBOpPHAETCH B BOJE BABOE AOJBIIE CTAHAAD-
THOH MOUYCBHHBL;

cyaspar aMMOHHS € MOJUMEPHLIM TMOKDPBITHEM COJep-
#UT 20% asora 1 24% cepl, pacTBOpAeTcH B Bofe Dontee uem
B TPH paga AoJablle, 4eM cyAsdaT aMMoansa 6e3 DoMHMepHoro
TOKPBLITHA;

A30TCEPOKAALNACBOE YAOOpeHne IONyYA0T IPECCOBAHH-
eM rapbamuga ¢ Gocdoruicom; CoONepiKanue a30Ta — He Me-
nee 30% , ceprl — He MeHee 7% .

rapfamuz ¢ rymua0oB0l obfomouroi cogepxur 46% azo-
ra. CratTHdecKas NIPOIHOCTh, FPAHYI HECKOJABKO BELINIE, 9EM ¥
CTaHAAPTHOrO Ya00peHHs 6e3 ryMuHoB. [loNoKuTeNbHERIHR ad-
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deRT or yHofpeHNA XOCTHTAETCH BRMIOYEHHEM B COCTAR 06O-
JNOYKH GHOJOTHYECKOr0 CTHMYRATOPA POCTA — OKCUTYMATA K
TMAPOTYMATA.

SamurHble 000I0YKY ITHX YACGPEHUH HOZBOAHIOT CHU3HTE
HOTEPH AZOTA OT BEIMBIBAHUSA, IIOBBICHTh CTENEHD €0 UCHOIh-
B0BAHU#A PACTEHUAMU U TEM CAMBIM CIOCOBCTRYIOT POCTY ypO-
HAHHOCTH CeNbCKOX03AHCTBEHHEIX KYAbTY].

Takum obpasoM, HOBLIe GOPMEl MeAJEHHOAEHCTBYIOMUX
AB0THEIX VAOOPeHHUH JOMKHEL HANTH IITMPOKOE TpHMeHeHHe B
CemRCKOX03ANCTREHHOM POHIBOACTEE PecMyO/MMKH, A TPOH3-
EOACTEO a30TCEPOKANBIINEBOTO YAOOPEHNS IePCIIEKTHRHO eLe
H IIOTOMY, 4UTO peumiaeT npobleMy UCIIOAL30BAHUSA docdhornica
Ha I'oMenbcKoOM XMMHYECKOM 3aBOjE.

HWOH@QGE AJA CAMOKOHTDOAA

1. Kakywo pofib MIDAET ajoT B 3emiejeaun?

2. B KAKOM KOJHYECTBE U B ($OpDMe KAKMX COSAHHEHHH HAXO-
OATCA A30T B ouse?

3. Yro Takoe aMMOHUGUKALEH, HUTPUDHKALHA U JeHUTPUDE-
kanua? Kaxoswle oOTUMANbBHEIE YCAOBHA (TeMNepaTyPHEIH H BOAHO-
BOSAYUIHLIH PescHMBbl, PeAKLAA IGUBE} I THX Npoeccop?

4. Kax mpeRyIpeAnTs WA CHUSHTL LIOTEPH Z30Ta M3 [10YBHIT

5. PaccraskuTe 0 KPYTOBOpOTE a30TA B 3eMICIEIRH.

6. Kak xnacendMEHpyIOTCa asoTHEIE yao0penun? Hadosure ux
BHUAKI, DACCKAMKHTE O COCTABE, CBOMCTBAX M 0COGEHHOCTAX IIPHMeHe-
HHA.

7. Or uero sapHcHT 3dPeKTHUBHOCTL A30THEIX YAOOpeHWH?




