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ITpuBeneHb! pe3ynbTaThl U3yUEHUS BIUSHAS 103, CDOKOB U IITyOMHBI BHECEHUS a30THBIX yIOOPEHNUI Ha MO-
OUIM3alyIo a30Ta AePHOBO-NOA30IUCTON MOYBBI. Y CTAHOBJIEHO, YTO a30THbIE YAOOPEHUS YBEJINYUBAIOT
noTpebJIeHNe PacCTEeHUSIMU a30Ta IOYBBI IO OTHOLIEHNIO K (hochopHo-KanuitHOMy (oHy Ha 15-39%. Ha
€IMHUIy BHECEHHOT'O a30Ta yoOpeHuil fonoiaHutensHo moounusyercs 0.12-0.59 equHuULbI TOYBEHHOIO
azora. [Ipu fpoOHOM NpUMEHEHUYU a30THBIX YIOOPEHMIL U C YBEIMUYEHUEM UX 103 3HAUEHUE JAaHHOIO I10Ka-

3aTelisl CHU2KACTCA.

BBEJEHHUE

A30THBIC YIOOPEHUS SIBISIFOTCSI OJHUM M3 OCHOB-
HBIX HMCTOYHMKOB BO3MeIleHUsl Aeunmra azora B
3eMJIEeJIETNN U TIOBBIIIEHNUS] TPOAYKTUBHOCTHU arpou-
TOneHo30B. MccnenoBaHusMy, TPOBEACHHBIME C Me-
YEHBIMH TSBKEIbIM U30TONOM PN a30THBIME yI06pe-
HUSIMU, BBISIBIIEHBI 3aKOHOMEPHOCTH a30THOT'O ITUTA-
HUSl pacTeHuil W TpaHcopMaluud a3oTa B IOYBE,
KOJMYECTBEHHbIE W KaueCTBEHHbIE MapaMeTphl, CO-
CTaBIISIOIME BHYTPUIIOYBEHHBIN IUKJ a30Ta. Y cTa-
HOBJICHO, YTO a30THbIE YIOOPEHHUS] MOTYT CIy>KUTb
OfTHUM U3 OCHOBHBIX PETYJISTOPOB COOTHOIIEHHS
MPOIECCOB a30T(uKcanys — AeHUTpUUKanus, UM-
MoOUIM3anys — MUHEpalln3alys, B pe3yjbrare Ko-
TOPBIX TPOUCXOAUT OOOoralieHne Win OoOeTHEeHNE
MTOYBBI a30TOM.

B MHOro4McIeHHBIX ONBITAX YCTAaHOBIEHO MOJIO-
KUTENbHOE BIUSIHUE A30THBIX YAOOpEHuil Ha mo-
TpeOJeHre NOYBEHHOI O a30Ta pacTeHUsIMH. B Bapu-
aHTaxX Cc MPUMEHEHHEM a30THBIX yIOOpeHnit Habro-
maetcst 60JblIee MO OTHOLIEHUIO K HEYTOOPEHHBIM
BapuaHTaM NOTpeOJIeHue pacTeHUSIMH HNOYBEHHOI'O
aszora [1-3], KOoTopblil B OT€UYeCTBEHHO TUTEpaType
MOJTYYWJI Ha3BaHME ‘‘9KCTpa-a3oT’. 3amajgHble yde-
HbI€ Ha3bIBAIOT €TO ‘‘3aTPaBOYHBIN 3(hPeKT” — prim-
ing effect [4, 5] unu “mOGaBOYHBIN a30T B3aUMOJEH-
ctBus’”’ — added nitrogen interaction [6].

CyIIecTBYIOT pa3Hble TEOPHUH OTHOCUTEIBHO 00-
pa3oBaHus “3KCTpa-a30Ta’, OJHAKO MpUpOpa IMpo-
1jeccoB 0Opa30BaHMs B [IOYBE U HAKOIUIEHUS €ro pac-
TeHUSIMH [0 KOHIIa He packpsblTa. [losgBnenue “3a-
TpaBOYHOrO 3eKkTa” CBI3BIBAIOT C U3MEHEHHUEM
9HEPreTUYEeCKOro craTyca IMOYBEHHBbIX MHUKpOOpra-
HU3MOB U BKIJIIOUYEHHEM B pacTeHUsIX (pepMeHTaTuB-
HBIX CUCTEM, OTBEUAIOIINX 3a (pUKCcanuto aTMocpep-
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Horo a3ora [7]. OgHako “aKcTpa-a3oT’ oOHApYKUBa-
eTcs U B ONbITax 0e3 pacTeHui [5].

Teopus “puzocepnoro apdexrTa’ 0O BSICHIET HO-
SIBJICHUE €r0 CHU2KCHUEM KOHKYPEHIIUN MEXKNTY pacCTe-
HUSMU U pu30cepHbIMU MUKPOOPTraHU3MaMHu 32 I10-
TJIOIIIEHNE a30Ta IIOYBBLI IO BIINAHHUEM AaA30THBIX
ynoOpeHmii. Bricka3biBanuch mpefnonoxkenus [8§] 0o
o6Mene oGoramieHHOro N aMMOHUSI HA aMMOHHIT
MOYBEHHOT'O PacTBOpPa, OOMEHHBIN 1 (PUKCHPOBAHHBII

o +
dAMMOHNMHU ITOYBHI, O NIepegadyc NpoOTOHA OT NOHA NH4
K aMHUHOTpYIIIIe, KOTopasi, nojy4das IpoOTOH, crmocobOHa

+
o6pazoBbiBaTh NH;-pamukan u ganbiie noH NH, .

B onbITax ¢ M301MPOBaHHBIM NUTAHUEM, TIPU OT-
CYTCTBHMH KOHTaKTa MedeHHOTO '°N ¢ mouBoit, ObIIO
YCTAaHOBJICHO BJIUSTHUE CAMUX PACTEHUI, WX (pu3mo-
JIOTHYECKOTO COCTOSTHUSI HA BBICOKOM YPOBHE a30T-
HOTO TUTaHWS Ha J[ONMOJHUTEIBLHOE NOTpebiieHne
MMOYBEHHOTO a30Ta MPU BHECEHWW a30THBIX ymobpe-
Huit [2]. B Hacrosiliee BpeMsi yTBEpAWIach TOYKa
3peHNs 00 YCHJICHWN MUHEepaJu3allii TOYBEHHOTO
a3oTa moj fefcTBUEeM a30THBIX yaoOpeHuit [9-12].
ITo muenuto Jenkinson et. al. [6] “3aTpaBOUHbBIN 3h-
(pexT” a30THBIX YIOOPEHUN MOXKET OBITh pealbHbIM,
ecly a30T yAoOpeHHil CIocOOCTBYET OXBAaTy KOpHe-
BOIl CUCTEMBbI pacTeHHuil 60oNbIIero oobemMa MOYBHI,
WJTY KaXKyIIUMCSl, €CIIA OH OOYCIIOBIJIEH 3aMeIleHuEM
myJia MUHEPaJIbHOTO a30Ta MOYBBI a30TOM yHoOpe-
HUS WM PeaKUedl U30TOMHOro 00OMeHa. ABTOPBI ITO-
JIararoT, 9YTO a30THbIE yIOOPEHHS HE YCIIINBAIOT MH-
HEpalM3anuio TOYBEHHOTO OPTaHWYECKOro Belle-
CTBa, TaK KakK IIOCIe WX BHECEHWS B TOYBY HeE
noBbiiaeTcss BbigenieHue CO,. IlapkoBbim [13]
YCTaHOBJICHO, YTO a30THBIE YIOOPEHNS HE TOJIHLKO He
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Taomua 1. BiusiHue 103 U CPOKOB BHECEHUs! a30THBIX YAOOPEHHI HAa BBIHOC a30Ta MOYBBI U YIOOPEHUs U BEINUNHY

“skcrpa-azora” (onbIT 1)

BbIHOC a30Ta, 1/M> “3KcTpa-azor”
BapI/IaHT B TOM YHCJIC U3
BCEro I‘/Mz 9% K (bOHy PK CIVHAI], };Ia
HOYBbI ynoGpenus CAUHULY Ny,
1. PSKIZ ((1'.)0H) 7.0 7.0 — — — —
2. ®on + Ng 14.1 9.4 4.68 2.4 35 0.27
3. o + Ny, 6 12.1 8.0 4.13 1.0 15 0.12
4. don+ Ng! 14.6 9.1 5.55 2.1 31 0.24
5. o + Ng /s 14.1 8.9 5.21 2.0 28 0.22
6. Dom + Ng .y 16.0 9.7 6.36 2.7 39 0.22
HCPys 1.9 1.3 0.59 - - -

ITpumeuanue. A3oTHble ynoOpenust BHocmiu: N — 10 mocesa, N -8 PaHHEBECEHHIOIO MOJIKOPMKY, N/ — B koHuEe asbl KylleHusI—Ha-
yaiie BbIXofia B TpyOKy, N/ _g ¢aszy packpbITHS TOCIEHETO JHcTa (ar-i1mcra), N/ — g ¢azy konomenus. To ke B Tabn. 2—4.

ycunuBaroT Beiienenue CO, u3 NO4BbI, HO B HEKOTO-
PBIX Cllydasx flaxke YMEHBIIIAIOT.

Ha epununny azota ynoOpeHnit MOXeT MOOUITN30-
BaThCSI IONOJIHUTEIBHO 10 1.2 eAMHUIBI HOYBEHHOTO
azora [14]. Cpeguuil pa3mep “sKkcTpa-a3zora’ B moje-
BBIX OIBITax cocTaBisieT 36% [15]. C nmoBwIieHuEM
103 a30THBIX YIOOpEeHUI KOJIUIECTBO €TI0 BO3pacra-
er [16].

Bennunna “skerpa-a3zora’ B paCTEHUSIX 4acTO Tec-
HO KOppEJIUpPYeT C MOIy4aeMoil OT a30THBIX ygoOpe-
HUI NpUOABKOW ypoxKasl, aKKyMyJIsLysl B Hpoduiie
[IOYBbI HUTPATOB O0YCIOBJIEHA JONOJHUTEIBHON MO-
Ounu3anueil IOYBEHHOro a30Ta, a U30bITOK HUTPATOB
B ypoxkae oO0'bsSICHSIeTCsI TpeobiiaflaHieM a30Ta MIOYBbI
B cocTaBe HUTpaTHOTO (poHa pactenmii [17, 18].

lens Hacrosimein paGoOThbl — U3YYUTh BIIUSIHUAE
J03, CPOKOB U I'TyOMHBbI BHECEHHs a30THBIX yroOpe-
HUIl Ha JOIOJHUTENIBHOE NOTPEOIEHIE PAaCTEHUSIMU
MMOYBEHHOT'O a30Ta W HETTO-MUHEpAJIU3alyio a30Ta
JAEPHOBO-NIOA30JIUCTON TOYBBI.

METOOWKA MCCIEJOBAHUWA

HccnenoBanusi NpOBOAWIM B MHKPOIOJIEBBIX
ONBITaX Ha JAEPHOBO-TIOI30JIMCTON JIETKOCYTJINHU-
CTO¥ MOYBE. ArpoOXMMHUYECKas XapaKTepUCTHKA IT0Y-
BbI (Am): rymyc — 2.19%; o6mmit azot 0.089%; pHyc, —
6.05; P,O5 — 285 u K,O — 153 mr/kr mouBsl. 3anac
a3oTa B cnoe nouskl 040 cM: ob6mero — 3.72 T/ra; mo-
TEHIMAILHO yCBOsSIeMOro — 156 Kr/ra; MUHEpaIbHOTO —
89 kr/ra. BozgenwpiBanu o3umyto poxb. Ilmomjans
MEKPOJEISIHOK OonbITOB 1 M2 [TOBTOPHOCTH B OMbBITAX
4-kpaTHasi. MuHepanbHble YIOOPEHNS MPUMEHSIITN 13
pacuera r/M> JEHCTBYIOIETO BEIECTBA. A30THBIE
ynoOpeHust BHOCUIIA B Bujie MedeHoro SN pacrBopa
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ammuaunoit cenutpsl (WNH,PNO;) co crenenbo 060-
ramenus uzoronom PN 20 at. %.

Cxema omnbiTa 1 BKIrOuaja cClefyolue BapuaH-
Tol: 1. PgK,, — ¢oH; 2. ®oH + Ny— B paHHEBECEHHIOIO
nofIKOpMKY; 3. ®oH + N3 — mepep moceBoM + Ng — B
paHHEBECEHHIOIO MOIKOPMKY; 4. ®oH + N — B paHHE-
BECEHHIOIO MOIKOPMKY + N3 — B KOHIE (pa3bl Kylle-
HUS — HavaJje BbIXofia B TpyOKy; 5. ®oH + Ny — B paH-
HEBECEHHIOIO IOAKOPMKY + N3 — B (pasy durar-nucra;
6. ®oH + Ny — paHHEBECEHHIOIO NMOAKOPMKY + N; B
a3y KOJNOIIECHUSs.

B onsbite 2 a30THBIE yIOOpEeHNUsI BHOCUIM HA pas-
HYIO TIyOMHY B J03€ 2 I/M? IpH BO3OOHOBIIEHUH Be-
CceHHel BereTanuu pacreHmil. [IpumMeneHne HeGOIb-
LIOr0 KOJIUYECTBA HOCUTENSI METKU C BBICOKUM 000-
ramenneM N mosBossier Gollee TOYHO H3Y4YHTH
mpolecckl TpaHcpopManuy a30Ta B Pa3HbIX CIIOSX
noyseHHoro npoduist. Cxema omnbiTa 2 BKIOYala
BapuaHThl: 1. PgK,, — ¢on; 2. Pon + N, Ha rioyOuny
0-20 cMm; 3. doH + N, Ha rnyOuny 40 cMm; 4. Pon + N,
Ha riyouny 60 cM.

AHanu3 pacTUTEIbHBIX OOpa3L0B HA COJICP>KaHUE
ob1iero azota npopoauin no Kwenpaamo—Mopinb-
Oayapy mocjie uX MOKPOro o030JyieHusi. M30TOnHbIN

COCTaB a30Ta OIpPEJENsIn Ha MacC-COEKTPOMETPE
MMU-2101B.

PE3YJIBTATHI U X OBCYXIEHUWE

A3oTHBIE yTOOpeHNUs 3HAUNTENHHO MOBBIIIAJH MO-
TpeOJeHNe pacTeHUsIMU MOYBEHHOIO a30Ta (Tadd. 1).
B pesynbrare 3TOro BBIHOC €r0 B BAPUAHTAX C a30T-
HBIMU YAOOPEHUSIMU YBEJIMYMJIICS 1O CPAaBHEHMIO C
¢pocopHo-KanuitHeIM poHOM Ha 15-39%.

2*
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Taomua 2. BnusHue riiyOMHBI BHECEHNS a30THBIX YJOOPEHHUI Ha BEIHOC a30Ta MOYBbI U YIOOPEHNUS U BEJIMUUHY “IKCT-

pa-azora” (OnbIT 2)

BerHoc a3ora, r/m?2 “DkcTpa-azot”’
Bapuanr B TOM 4HCIIE
BCETO /M2 % K pomy PK | CAMHML Igla
OYBbI yno6peHus CAMHULY Ny,
1. P8K12 (CpOH) 6.96 6.96 - — — —
2. ®oH + N/2 (Am) 9.46 8.14 1.32 1.18 17 0.59
3. ®on + N (40 cm) 8.57 7.24 1.33 0.28 4 0.14
4. ®oH + N/Z (60 cm) 7.92 7.02 0.90 0.06 1 0.03
HCP,s 0.30 0.18 0.10 - - -

Haumenbiiasi BemdnHa JONOJIHUTENBHO MOIVIO-
IIEHHOTO pacTeHusMu a30oTa nmousbl (1.0 /M wim
15% x ¢ony PK) Oblsta oTMEUEHA B BapHaHTE C OCEH-
HUM BHeceHueM 4actu azoTa (N; — 1o moceBa + Ny —
B PaHHEBECEHHIOIO MOAKOPMKY). [To-BugumMomy, pac-
TEHUSI Ha HAYaJIbHBIX CTAIHSX OHTOrEHe3a MpH cla-
60pa3BUTON KOPHEBOM CHUCTEME He CIIOCOOHBI B TIOJI-
HOH Mepe MOTJIoATh JONOIHUTEIBHO MIHEPATIN30-
BaHHBIN a30T, a C JPYroil CTOPOHBI — 3TO MOXKET
OBITb OOYCIOBJICHO TEM, UTO B OCEHHHI IEPUOJ, ITPO-
1[eCcChl MUHEPAIM3allii a30TCOfIepXKalluX OpraHnye-
CKUX COEIMHEHUI MOYBbI 3aTyXalOT WU MpeKpalia-
torcst. [IpumeHenne 10361 9 1/M? azora mpu BO306-
HOBJICHUU BECEHHEW BereTalyuyu IOCEBOB, T.e. B
CpOKH, NpHUONUKEHHbIE K Hayaly aKTUBHOTO IO-
TpeOJICHNS PACTCHUSIMU 3JIEMEHTA U MUKPOOUOJIOTH-
YeCKHUX MPOIECCOB B MOYBE NMPUBENIO K HAKOTJICHNIO
B pacTeHusix ‘“akcrpa-a3zora”’ B KoimdecTBe 2.4 r/m?
(35% ot obmiero BeiHOCa Ha (pore PK).

pob6uoe BHeceHne Ny B BeCEHHE-JIETHUN TEePHO
[0 CPaBHEHUIO C OJHOKPATHBIM CIIOCOOCTBOBAJIO
MEHbIIIEMY HaKOIUJIEHHIO “H00aBOYHOro azora” — 2.0—
2.1 r/M? unu 28-31% oT o0lero BbIHOCA 3JIEMEHTA
Ha ¢pone PK. 1o HalieMy MHEHUIO, 3TO O0YCIOBIECHO
0oyiee WHTEHCUBHBIM TOTPEeOJIEHUEM paCTEHUSIMHI
BHECEHHOI'0 a30Ta, a Tak>Ke MEHBIIIUM BO3/IefICTBHEM
HU3KUX 03 yOOOpeHuil npu JpOOHOM MX NMpPHUMEHE-
HUM Ha MUHEPAIN3aIHIO A30TUCTHIX COETUHEHNN MOY-
Bbl. C yBeIMUYeHreM 103bI a30Ta 0 12 r/M? abcomoT-
Hasl BeJMYMHA “9KCTpa-a3ora’” Bo3pocia o 2.7 r/m?
(39% x BBIHOCY HAa KOHTPOJIE).

YcTaHOBIEHO, YTO Ha €UHUILY a30Ta YAOOpEeHUH
MoOunu3yeTcs fonoJHuTeabHO 0.12-0.27 epuHMIbI
a3oTa nousbl. Hanbosnbinas BenuurHa “aKcTpa-a3o-
Ta” B pacueTe Ha eJUHULy a30Ta ygoOpeHui Oblia
OTMeYeHa IPU OJHOKPAaTHOM BHECEHMU B paHHEBe-
ceHHuil nepuop Ny u cocrasuina 0.27 r. [Jpo6Hoe npu-
MEHEHHE TOM Xe J03bl YIOOpEeHHil CHUXKAJIO 3Have-
Hue maHHoro nokasaresd 10 0.12-0.24 r. Yem no3xe
MPOBOAMIIN A30THYIO MOJKOPMKY, TEM MEHBIIE MO-
OMIIN30BAIOCH a30Ta MMOYBbI HA €IUHNUILY BHECEHHOTO

azorta. B onbrrax Kynesposa [10] Takke HamboOmIb-
Ui MUHepanu3yomui 3¢p¢eKkT a30THBIX yro6pe-
HUI TPOSIBISUICS B HaydallbHBIN NEPHOJ, BEreTaluu
pacTteHuit, a 3aTeM ociaabeBan. ABTOpP OOBSICHSIET
9TO CHUXKEHHEM KOHIEHTpaluu a30Ta YIOOpEeHU! B
MIOYBE U PACXOJOBAaHNEM MHUHEPAITMN30BAHHOI'O a30Ta
MOYBBI (BBIHOC PACTEHUSIMU, IMMOOUIN3aLys, JCHAT-
pucdukanys). [To HanleMy MHEHHIO, yCHIIEHHbI MOOU-
nu3yronmii 3pekT ynoopeHuil, BHOCUMbIX MPU BO3-
OOHOBJICHUM BECEHHE BEreTally IOCEBOB, OOYCIIOB-
JIeH aKTUBU3alyeil MUKpOOHOIOIMYECKHX MPOIIECCOB
B IIOYBE, a TaKXe 00Jiee NHTEHCUBHBIM IIOTIOIIECHH-
€M pacTEeHHUsIMH a30Ta HAa PaHHUX CTa[{UsIX OHTOrEHE-
3a. C yBenm4eHneM 103 a30THBIX ynoopeHui ot 9 1o
12 r/mM? aGcontoTHasI BEIMYMHA “IKCTpa-a30Ta’” XoTs
7 BO3pacTaja, HO KOJIMYECTBO €T0 B pacueTe Ha EflH-
HUIY BHECEHHOTO a30Ta HE MOBBIIIAMIOCK.

B ombiTe 2 BenmmumHa “3KcTpa-a3oTa’’ CHUKAAach
or 1.18 r/m? npu BHeceHun yno6penuii B cnoit 0-20 cm
mo 0.28 u 0.06 r/mM? mpu pa3MeIeHdH HX COOTBET-
cTtBeHHO Ha rayouny 40 u 60 cm (Tadm. 2). Tak xe
YMEHBIIIAJIOCh U KOJIMYECTBO €r0 B pacyeTe Ha efu-
HUILy BHECEHHOTO a30Ta.

KoppensiuoHHO-perpecCHOHHbI  aHAIU3 3KCIle-
PUMEHTANBHBIX JAaHHBIX ITOKA3all, YTO MEXK/Y BEJINIH-
HOI1 “3KcTpa-a30Ta” B pacTeHUsIX U IPONYKTUBHOCTBIO
KYJIBTYpPBI CyILIECTBYET OYeHb TecHas cBsi3b (1 = 0.92),
onuceiBacMasi ypaBHeHueM y = 447.4 + 102.0x.

IInst pazpaboTKu HAyYHO OOOCHOBAHHBIX MPUEMOB
BHECEHMS a30THBIX YJOOPEHNUIl BaXKHO 3HATH KOJIIIe-
CTBO MMHEpAJIU3yeMOro 3a BEreTalOHHbII Nepuof
(HeTTO-MUHEepanu3anys) MOYBEHHOTO a30Ta, KOTO-
PBIfl MOKET y4acTBOBaTh B (POPMUPOBAHUH ypOXKas,
HO MHOroo0Opasue NpoleccoB NMPEeBpaIEHUs dJIEMEH-
Ta B IIOYBE HE MO3BOJISIET ONPEEIUTh er0 IPSIMbIMA
cnocobamu. B nocnenHue ropbl Ajist 3TOro UCHONb3Y-
FOT KOCBEHHBIII METOJ] — pacyeT BEJIUYNHbI A, OCHO-
BaHHbI Ha npuHuune ®pupa u quua [19], koTopsli
3aKIJTIOYAETCs B IONYIIEHNH, YTO MOBEJEHNE B TIOYBE
U CTENIEHb UCTIOIb30BAaHUS pAaCTEHUSIME a30Ta yaoope-
HUI W a30Ta NMOYBLI aHAJIOrmuHEI. Fried, Dean, nmo3:ke
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Taoanma 3. HeTTo-MuHepanu3anus a30Ta NOUBbI (BeIUYNHA A) B 3aBUCHMOCTH OT 103 U CPOKOB MPUMEHEHMS A30THBIX
ynoOpenuii (onbIT 1)

B Ypoxaiinocts | IlpuGaska, Bemrauna A Brmoc Ny, %
apuaHT 3epHa, T/M2 /M2 5 KNY Ny, % | or musepanu-
pHa, /M Kr/ra 3yeMoro
1. PK,, (cpom) 415 - 11.8 118 - 59
2. don + Nj 648 234 18.0 180 52 52
3. don+ N, ¢ 623 212 17.4 174 46 46
4. don+ Nj. 697 283 14.7 147 62 62
5. don+ N 659 244 15.4 154 57 58
6. don + Ny 716 301 18.2 182 53 53
HCPys 25 - - - _ _

Taoma 4. HeTtTo-MuHEpanu3anys a3ora MoYBbI (BennynHa A) IpH pa3HO TITyONMHE BHECEHNUS a30THBIX YAOOPEHMN

Ypoxaiiocts | IIpuGapka Bemruna A Brmoc Ny, %
Bapnant Ee Ha, /M2 Pr I ’ KHNY Ny, % | or MuHepanu-
pHa, r/m? Kr/ra 3yeMoro

1. PgK;, (pon) 415 - 11.8 118 - 59
2. ®oH + N/2 (Am) 539 124 12.3 123 66 66
3. ®on + N/2 (40 cm) 511 96 10.9 109 67 66
4. ®on + N/2 (60 cm) 484 69 15.6 156 45 45
HCPs 26 - - - _ -

TypuuH [7] MpefIOXXWINA pacCCUNTHIBATH BEJIUUNHY A B
BapUaHTax ¢ MEYEHBIMHU a30THBIMH YIOOPEHUSIMH 10
¢opmynam 1-3, a 111 KOHTPOJIBHOTO BapuaHTa — Me-
TOJIOM 3KCTPAIOJISIIAY, OCHOBAaHHOM Ha IPHUHLUIE
Xepnuxu u lllnxana [20], MaTeMaTH4YecKoOe BbIpaxke-
HHUE KOTOPOTo OoTpaxaeT opmyia 4.

Axpx =D(1 =)y, (1
Axpk =DK, /K, -1, )
Anpk = (D/N y)Nm (3)
Apg = "“N,PKD/N,, 4)

rge D — fo3a a30THOro ynoOpeHus, y — JoJs a30Ta
yRoOpeHMii B 0011IeM BbIHOCE 3JIEMEHTa PACTEHUSIMH,
K, n K, —u36bITOK at. % "N COOTBETCTBEHHO B yN00-
penunn u ypoxkae pacrenuit, N, u N, — BbIHOC pacre-
HUSIMH a30Ta yAoOpeHui u a3ora nousbl, “N,PK —
BbIHOC a30Ta B BapuaHTe PK, N, — npubaBka BeiHOCa
a3oTa OT MUHUMAaJIbHON [JO3bl a30THOTO YAOOpeHus
10 OTHOIIIEHHUIO K KOHTPOJIIO.

W3 Bhruncnensbix mo N BeawuymH A BUIHO, YTO
OHM W3MEHSIOTCA B 3aBHCUMOCTH OT 103 M CPOKOB
BHECEHHs a30THBIX yfoOpenuil (tabn. 3). Ha doc-
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(popHO-KanMitHOM (poHE BeIWYMHA HETTO-MUHEpa-
nu3anuu cocrasisuia 11.8 r/m?. TIpu noBbIIIEHHY 103
paHHEBECEHHUX a30THBIX MOJKOPMOK OT 2 110 9 r/m?
oHa Bo3pocia ¢ 12.3 go 18.0 /M2, a ans nuanazoHa
no3 Nyg—N, ocraBanace Ha OJHOM ¥ TOM X€ YPOBHE —
18.0-18.2 r/m?.

[Ipo6GHOE NpUMEHEHHE a30THBIX YIOOPEHMIl B Be-
CEHHE-JIETHUY NIE€PUOJ] BEreTalluu pACTEHUN 110 OTHO-
LIEHUIO K OJHOKPAaTHOMY BHECEHMIO TOH K€ MO3bI B
PaHHEBECEHHIOKO MOIKOPMKY CHIKAJIO BEIMYUHY A
Ha 2.6-3.3 r/m? (14-18%).

B 3aBucumocCTH OT ri1yOMHBI BHECEHUS YIOOpEHUI
HE MPOSIBISIIIOCHh YeTKOM 3aKOHOMEPHOCTH B U3MEHe-
HUU aHaM3UpyeMoro mokasatens (tabun. 4). Benn-
YyHAa A TECHO KOpPENUpOBajla ¢ KOJUIECTBOM “‘IKC-
Tpa-a3oTa” B pacTeHusx (7 = 0.72), c OGHOI CTOPOHBI,
a IPOAYKTUBHOCTH O3UMOM P>KU — C BEIMYUHON A (1 =
=0.78) — ¢ gpyrofi.

ITokazarenu MCNONb30BaHMUS PACTEHUSIMU a30Ta
MOYBBI B IPOLEHTAX OT BEJIMYMHBI HETTO-MUHEPATIH-
3allii, KOTOpPBIE 110 CYLECTBY SIBISIOTCA KO3 UIu-
€HTaMH MCIOJb30BaHUs YCBOSIEMOI'O a30Ta IOYBHI,



22 HBIBYJIBKO u np.

aHAJIOTUYHbI KO3 (pUIMEeHTaM UCIOJIb30BAHUS pac-
TEHUSIMU a30Ta yOIOOPEHUN.

BbIBOJbI

1. A3oTHbIE YyIOOpEHUS NOBbIIIAIN NOTPEOICHUE
pacTeHUsIMU a30Ta IIOYBbI IO OTHOLIEHHIO K (poc-
¢opHo-KanuitHomy ¢ony Ha 15-39%. I1pu npoGHOM
BHeceHNH Ny 0 CpaBHEHHIO C OJHOKPATHBIM KOJIH-
YEeCTBO “‘3KCTpa-a30Ta’ B pPaCTEHUSIX CHUXKAJIOCh HA
0.18-1.37 r/M?, a pu yBeIMYEHAH 03Bl YIOOPEHHs
no N, Bo3pacraino Ha 0.29-0.73 r/m?. C yBenmueHueM
ryOuHbl BHECEHMs a30THBIX YHROOpPEHUil pa3sMepsbl
“006aBOYHOrO” a30Ta B PaCTEHUSIX YMEHBIIIAINCH.

2. Ha epununy a3zoTa ygoOpeHuil JONOIHATENHHO
moOunu3upoBanock 0.12-0.59 eguHunpl azora mnoy-
Bbl. [Ipu ;poGHOM BHECEHHNH a30THBIX YIOOPEHMIL U €
yBEJMYEHNEM HX J]03 3HAUEHHUE TAaHHOTO MOKa3aTes
CHIKAJIOCh.

3. Hanuuue TecHOM 0I0XKUTENbHON KOppesiiuu
(r = 0.93) Mexxy MONMy4EeHHO! OT a30THBIX YIOOpEeHU
npuOaBKOU ypoxKasi U ‘“9KCTpa-a30TOM’~ B PACTEHUSIX
yKa3bIBaeT Ha TO, YTO BEJIMUUHY NOIOIHUTEIBHOrO I0-
TpeOJeHnsT a30Ta IOYBbI IOJ BJIMSHHUEM Aa30THOTO
yRoOpeHus1 HEOOXOMMO YIUTHIBATE IPY ONITUMHU3ALI
A30THOr'O ITUTAHUS CEJIbCKOXO3SICTBEHHBIX KYJIbTYP.
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Nitrogen-Mobilizing Capacity of Soil under Nitrogen Fertilization

N. N. Tsybul’ko, L. I. Zhukova, and D. V. Kiseleva
Mogilev Branch, Institute of Radiology, ul. Kaluzhskaya 41, Mogilev, 212011 Belarus
Mogilev State University, ul. Pervomaiskaya 44, Mogilev, 212030 Belarus

The effect of the rates, terms, and application depth of nitrogen fertilizers on the amount of extra nitrogen was
studied on soddy-podzolic soils using the >N stable isotope. It was found that nitrogen fertilizers increase the
uptake of soil nitrogen by crops by 15-39% compared to the application of phosphorus and potassium alone;
0.12-0.59 units of soil nitrogen was additionally mobilized per unit of fertilizer nitrogen applied. This value
decreased when the split nitrogen fertilization was used or the fertilizer rate was increased. A close positive
correlation (r = 0.93) was found between the yield gain due to the nitrogen fertilizer and the extra nitrogen in

plants.
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