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IIpencraBneH aHaIM3 pe3yIbTaTOB, ITOJYYEHHBIX 3a 48 JIeT B IUIMTEJIbHOM CTallMOHAPHOM OIIBITE C yIoOpe-
HUSIMU, KOTOPBIN pacrosioxkeH B CapaToBcKoit 06:1. (Poccust) Ha YyepHO3eMe I103KHOM TSIXKETOCYTTTMHUCTOM.
M3y4eHO BIMSIHME Pa3IUYHBIX BUIOB U 103 MUHEPAIbHBIX YIOOPEHUI Ha MPOLYKTUBHOCTh 6-IIOJIBHOTO
CceBO0OOOpOTA, YPOXKAMHOCTh M KaYECTBO 3€pHA BO3MEJIBIBAEMbIX KYJIbTYp (O3UMOI U SIPOBOI MIIEHUIIHI,
mnpoca, s;dMeHsI, oBca). BhIBIIeHBI ONTUMaJbHbIE IS 3acylUIMBOM cTenu I1oBOIKbBSI 03Bl yIOOpEeHU,
obecrieynBalolle MakKCUMaJibHbIe TPUOABKM ypoxkasi 1 HauOOJIbIIIYIO OKYITaeMOCTh | KT 1.B. yIOOpEeHUIA.
ITokazaHo BIMsIHUE YCTOBUI YBIaXKHEHUS BETeTAllMIOHHOTO MEPHOoIa Ha yPOKaHOCTb 3€PHOBBIX KYJIBTYD,
HaKOIUJIeHUs Oesika B 3epHE Y BBIHOC M3 TTOYBbBI 3JIEMEHTOB ITUTAHUSI. YCTAHOBJIEHBI MacIITa0bl MOTEPh YI-
Jiepoa, BaJOBBIX 3aIlacoB a30Ta U (pochopa Kak U3 HEyIOOpEeHHOI MOYBHI, TaK U IIPU CUCTEMAaTUYECKOM
BHECEHUHU PA3IMYHBIX 103 MUHEPAJIbHBIX yIOOpeHUit 3a 48 jieT HaOJIIoIeHUIA.
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BBEAEHWE

Ha coBpeMeHHOM 3Tarie pa3BUTUSI MUPOBOTO 3€M-
JIeIeIusl YAy4IIUTh COCTOSTHIE ITIOYBEHHOI'O ITIOKPOBa
arpojlaHmiIapToB M IIOBBICUTH IPOAYKTUBHOCTH
CEJIbCKOXO3SIMCTBEHHBIX KYJbTYP MOXHO IyTeM pa-
LUOHAJIBHOTO KCIOJIb30BaHUS YOIOOpeHUt (MCKIIIO-
YeHUS TIPEACTABIISIIOT TOJBKO CIIydau MeJIUOpaTUB-
HOIO M MHXKEHEPHOTOo BMellaTesbcTBa). M3 paHee
ONnyOJMKOBAaHHBLIX PabOT M3BECTHO, 4YTO JCiiCTBHUE
yIOOpEeHMI1 3aBUCUT OT MHOTHX (haKTOPOB: CBOMCTB
IOYBbI, KJIMMAaTUYECKHNX U MIOTOIHBIX YCIIOBUIA, OMO-
JIOTMYECKHNX OCOOCHHOCTE BO3IEIBIBAEMBIX KYJIb-
TYp, CPOKOB, CITOCOOOB, 103 BHECEHUS yIOOpEeHUIT 1
COOTHOIIIEHHUSI B HUX MUTATeIbHBIX BellecTs [1, 2].

B cBoro ouepenpb, ynoOpeHus:, BHECEHHbBIE B ITOY-
BY, 3aMETHO BJIMSIOT HE TOJBKO Ha ypOXKAWHOCTh
CEJIbCKOXO3STMCTBEHHBIX KYJIbTYP, HO U Ha TUIOAOPO-
nmre mouBHl [3]. OmeHUTh TO MHOTOCTOPOHHEE Ieii-
CTBHE YyIOOpPEeHMII, KOTOpOE€ OHHM OKa3bIBalOT Ha
CBOIICTBA ITOYBBI, MOXHO TOJIBKO B CTAllMOHAPHBIX
onbiTax. [IpudyeM TOYHOCTH 1 OOOCHOBAHHOCTh BbI-
BOIOB ITOBBIIIAETCS C YBEIUICHUEM IIPOAOKUTEIb-
HOCTH HAOMIoAeHN. DTO, 6€3yCIIOBHO, CITOCOOCTBY-
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€T MOBBLIIICHUIO JOCTOBEPHOCTU ITPOTHO3HLIX OILIC-
HOK W3MEHEHMS TE€X WIM HHBIX IloKa3aTeaei
TI1000pO O N3YYCHHDBIX ITOYB.

OueHb OoJIbIIIOE 3HAYEHHE UMEET ellle OIHO 00-
crosTenbcTBO. B [loBo/Kbe, HAUMHASL C CepearHbI
1950-X rr., IpOUCXOAUT U3MEHEHUE KiarumaTta. Bkpart-
1€ OHO CBOIUTCS K CJIEIYIOIIEMY: OTMEUYEH YCTONYM -
BBbIf POCT TEMIMEpaTypbl BO3Ayxa, OCOOEHHO B XOJI0/I-
HbI Meprof roga. 3MMbl CTAHOBSTCS Oojiee MSITKU-
MU, TaKXe YBEJINUMBAIOTCS TeTJI000eCIIeUeHHOCTh U
MPOAOJKUTENBHOCTh  BEreTallMOHHOTO — Tepuoja.
B xononHblii mepuon BbinagaeT OoJiblliee KoJUYe-
CTBO ocankoB. OHY MOBBIIIAIOT 3aMachl BjAaru paHo
BecHOM. OTHOBPEMEHHO Pe3KO COKpaTujach HopMma
ocaikoB 3a Maii—utonb. Ha ¢oHe pocra Temnepary-
DBl BO3/IyXa 3TO yBEJIMYMBAET HECOOTBETCTBUE MEXITY
3aracaMu BJIaTu B TOYBE U MOTPEOHOCTSIMU pacTe-
Huit. [To aTMM MpruurHaM B KOHIIe XX-ro 1 B Havyaje
XXI-ro BekoB ydacTWiach MOBTOPSIEMOCTb 3acCyX
CUJIBHOII MTHTEHCUBHOCTH [4].

OTMedyeHHbIE M3MEHEHUS arpoOKIMMaTN4CCKNX
XapakKTEPUCTUK HE TOJIbBKO CO34arl0T APYTUEC yCIOBUA
1A poCTa M pa3BUTHUA paCTeHI/Iﬁ, HO M, COOTBCT-
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CTBCHHO, M3MCHAIOT WX OT3bIBUYMBOCTbL Ha yz[o6pe—
Hus. CHUKaeTcs ypO)KafIHOCTb OTACIbHBIX BHIOB
KYJIbTYp W YBCIMYUBACTCA Bapualusia ypO)KafIHOCTPI
II0 TogaM. Taxeke M3MEHSIOTCSI KOJIMYECTBO U Kave-
CTBO pAaCTUTCIbHBIX OCTATKOB, COOTHOIICHUA MEXKIY
PaCcTBOPpUMBIMHU U HCPACTBOPUMBIMU COCANHCHUAMMU
rymyca, moB€aACHUEC B ITOYBEC COJIE KablUg U (bOC—
(bopa, AKTUBHOCTDH ITOYBEHHbLIX MUKPOOPTaHN3MOB 1
C])CDMCHTOB. OTCIOZ[a CTAaHOBMUTCS OYEBUIHOM HACTO-
ATCIIbHasA HCO6XO}II/IMOCTB B CO3JaHMU U YCIICIITHOM
CDYHKHI/IOHI/IDOBB.HI/II/I CCTU OJUTCIbHLIX CTallMOHAp-
HBIX OITbITOB 1 MOHUTOPHWHIOBBIX IIJIOIIAO0K C yz[06—
PEHUAMMU.

B 1968 r. mon pykoBonctsom rpodeccopa M.I1. Uyo
B HAyYHO-UCCJIENOBATEIbCKOM MHCTUTYTE CETbCKOTO
xo3siictBa FOro-BocToka (1. CapaTtoB) Ha yepHO3eMe
I0)KHOM OBLJT 3aJI0K€H JUIMTEJIbHBIM CTallMOHAPHBIN
OMNBIT ¢ ynoopeHussMu. IToBTOpHBIE 3aKIaaKU 3TOTO
OITbITa BO BPEMEHM OCYIIECCTBIISIIU TIOCJIE YpaBHU-
TeJIbHBIX ToceBOB B 1969, 1970 u 1971 rr. 1o 1992 r. B
onbiTe (YHKLIMOHMUPOBAI 6-TIOJbHBIIA 3epHOMAPO-
MpPOITAIIHOM CEeBOOOOPOT €O ClieAyIolleil CMEeHOM
BO3/EIbIBAEMbIX KYJbTYp: Map YMCThIi—O03UMasi
MIIeHUIIa—sIPOoBas MIleHNIIa—KyKypy3a Ha 3eJIeHYIO
Maccy—spoBas IiieHula—s4MeHb. B 1992 r. mpuHsi-
JIV APYTYIO CXeMY UepenoBaHUs KyJIbTyp, KOTOpasi Cy-
IIECTBYET U B HACTOSIIIEe BpeMsi: Ilap YUCThIi—031-
Masl MIIeHUIIa—sIpOoBasl MIIIeHUIIa—IPOCO—SIIMEHb—
oBec. B 2018 r. B omreITe 3aBepiieHa 8- poTanus Ha
BCcex 3-X 3akjagkax 6-IOJIbLHOTO ceBOoOopoTa.
B HacTos11I€€ BpeMsI B CTaau 3aBEPIISHUS IPOX0-
IUT 9-5 poTanus.

Ilenb paboThl — 00OOIIUTH PE3YJILTATHI JTATETb-
HBIX HaOJIOACHUN 3a UBMEHEHUSIMHU MPOAYKTUBHO-
CTH CEBOOOOPOTA, YPOXKANHOCTH 3€PHOBBIX KYJIBTYD,
TUIOAOPONUST YepHO3eMa IOKHOTO UM OKYMaeMOCTU
U3YYEHHBIX CUCTEM YIOOpEHUsI.

METOINKA NCCIIEJOBAHUMA

B mepBbIX 3-X poTalusix BHOCWJIM a30THEIE, oC-
dopHbIe U KaauiiHble MUHEpaJbHbIE YIOOpEHMS.
bruto ycraHoBieHo, uto 3a 20 JeT IIpUMeHEeHUS Ka-
JIMIMHBIX yOOOpeHUIA OHU HE OKa3aJii ITOJIOXKUTEIb-
HOTO BJIUSTHUS KaK Ha YpOXaiHOCTb KYJIbTYp, TaK U
arpoxuMmnYeckue cBoiicTBa mouBwl. [TIoaTomy, HaUYM-
Has ¢ 4-ii poraly, B ONBITE IIPUMEHSIOT TOJIBKO
a30THbIe U (pochOpHBIe MUHEpaIbHbIE YIOOpEeHMS, a
TaKKe MX pas3jIM4Hble coyeTaHus. EsxerogHo mx 3ame-
JIBIBAIOT OCEHbIO TION OTBaJIbHYIO BCIAIKy Ha 22—
25 ¢cM, KOTOpYIO MPUMEHSIIOT Ha BCeX TOJISIX CEBOOOO-
porta. Toabko B IoceBax O3MMOI MIIEHUIILI a30THBIE
yI0OpEHUSI BHOCSIT B TO3IHEOCCHHIOIO ITOAKOPMKY.

Panee B ombITe TIPUCYTCTBOBAIN BapMaAHTHI C Ha-
BO30M KPYITHOTO pOraToro ckora. B 1-if porarmmu Ha-

B03 40 T/ra BHOCWJIM IO BCHAIIKYy YMCTOIO IIapa.
Bo 2—5-ii poranusix ero mo3y cHuswmwiu go 20 T/ra,
HauynHasl ¢ 6-i1 poTallMi HAaBO3 TepecTald BHOCUTH
0 OpraHW3allMOHHBIM HpUYMHaM. B HacTosee
BpeMSI B CTAallIMOHAPHOM OITbITE €XEeroaHO W3y4yaroT
20—23 pa3nuYHBIX BapMaHTOB CHUCTEM YIOOpEHMS.
OHM TO3BOJISIOT OIPEACINTh ONTUMAIBHYIO HAaChI-
MIEHHOCTb CEBOOOOPOTOB a30THBIMU U (hOCHOPHBIMHU
yIOOPEHUSIMU, BBIIBUTD WX JIYYIIINE TO3BI M cOYeTa-
HUS UTS Pa3IMYHBIX BUIOB CETbCKOXO3STMCTBEHHBIX
pacTeHU, TIepUOANIHOCTh BHECEHUS B CEBOOOOPOTE,
00OCHOBaTh TIPHEMBI TIOBBIMIIEHUS OKYMaeMOCTH
MIPUMEHSIEMBIX YIOOpEHUWIA, YCTAHOBUTH BIIMSHHE
TTOTOMHBIX YCIOBUIT Ha MCITOIB30BaHUE PACTEHUSIMU
yInoOpeHMit, OCYIlIeCTBUTbh MOHUTOPMHI 3a TpaHC-
¢dopmaiieit arpoXMMUYECKUX CBOMCTB TTOUYBBI IO
BIIMSTHAEM YIOOpEHUIA.

CranMoHapHBI ONBIT pa3MeEllleH Ha YepHOo3eMe
IO)KHOM MAaJIOTYMYCHOM CPEIHEMOIITHOM TSIKEJIOCY-
mmHucToM. T1pu 3aKkiiaike CTallMOHAPHOIO OTBITA B
IMOYBE OTBITHOTO YYacTKa CoAepKaHKUe TyMyca B Clioe
0—20 cmM cocrasisio 4.60—4.45%, obiiero azora —
0.24, obmero docdopa (P,0s5) u kanus (K,0) — co-
otBeTcTBeHHO 0.12 1 1.60%. B crenmHbIX arpoyaH-
macdrtax IloBomxbs (Camapckasi, CapaToBckKas,
Bonarorpanckasi, IleH3eHckast 00J1.) Ha JOJIIO YEPHO-
3eMa IoXHOro mpuxogutcs ~30% TeppuUTOpUU, YTO
COCTaBJIsIeT >2 MIJIH ra.

3aKJagKy CTallMOHAPHOTO OIBITA M arpOXUMMIIE-
CKWE MCCIIETOBAHNS OCYIIECTBIISIIIN IO OOIIETTPUHS-
TeIM B Poccuiickoit @enmeparini METOMMIECKIM yKa-
3aHugM [5, 6]. [IoBTOpHOCTH CTAallMOHAPHOIO OIbITA
B IIPOCTpPaHCTBE TpexKparTHas. [1momanb omHOI me-
JSHKU — 235 M2, UX pasMelleHUe — PEHIOMUZUPO-
BaHHOe. Bo BpeMs Bereraluu pacTeHUil MpUeMbl
yxona (MoaAKOPMKHU, 06padboTKa MecTULIMAaAMU U JIp.)
He MPOBOIWIN. YOOPKY ypoKasi 36pHOBBIX KYJbTYp
OCYIIECTBJISUIM ~ MajorabapuTHbIMU KomOaitHaMu
Camrio-500 u Camro-130, KyKypy3sl — BpyYHYIO Me-
TOAOM TMPOOHBIX MIOIAA0K. OCTaBUIYIOCS COJIOMY
nocjie yOOpKu ypoxkast OT9yKaaiu ¢ mojs. [Tonpo6-
HOe OIUCAaHUuEe METOAMKU MPOBEACHUS CTallMOHap-
HOTO OMbITa, UCIOJIb3YEMbIX METO/IOB arpoXuMuye-
CKUX aHAJIU30B U Pe3yJIbTaThl OTASIbHBIX 3TAllOB UC-
clieqoBaHUII paHee OMNyOJMKOBAaHBI B POCCUICKOM
Hay4yHoli utepatype [7—9]. B HacTosiem coobiie-
HUU NOABEASHbI UTOTU U3YYEHUsl JJIMTEIbHOIO Neii-
CTBUSI MUHEPAJIbHBIX YOIOOpEeHUId Ha ypOXaiHOCTb
3€PHOBBIX KYJIBTYP U TJIOAOPOANE YEPHO3EMa I0KHO-
ro 3a 8 poranuii 6-1oJILHOrO CeBOOGOPOTA.

PE3VJIBTATHI 1 X OBCYXIEHUWNE

IIpodykmuernocme 3epHonapoeoeo ceeoobopoma u
agghexmusrocmov ydobpenuii. IlogcaeT IpOayKTUBHO-
ATPOXUMUA

Ne2 2023
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Puc. 1. [IpoayKTMBHOCTb 36pHOMApPOBOT0O CEBOOOOPOTA 3a 8§ poTalluii, T/Ta CEBOOOOPOTHOM IIOLIAIM.

CTH CeBOOOOPOTA OCYIIECTBIISLIN CASAYIOLIUM 00pa-
30M. Ilo nnpunHaTeiM B Poccuiickoit @enepauiuu Me-
TOOUKAM, B KaXXIOM BapUaHTE IIONCYMUTHIBAIU HE
TOJIBKO MaccCy ypoxasi 3¢pHa, HO U KOJIUYECTBO ITOJTy-
YEeHHOM IT000YHOI ITpoayKIInHU. J1J1s1 36 pHOBBIX KYJIb-
TYp — 3TO COJIOMA, JIJIsI KOPMOBBIX — Haja3eMHast 610~
Macca pacteHuii. Maccy MoO0YHOM NPOAYKIUM T1e-
peBOIUIN B 3€pHOBBIE SAMHULIBI (3.€.) C TIOMOIIIbIO
nepeBoAHbIX KO3 duiimeHToB. [IpruMeHUTENIbHO K
KyJbTYpaM AaHHOTO CeBOOOOPOTa OHU COCTABJISLIN:
JIJISI COJIOMBI 03UMO# imeHULBI — 0.20, COJIOMEI SIpO-
Boii mreHu1sl — 0.25, comombl mpoca — 0.25, cono-
Mbl ssumeHs — 0.25, oBca — 0.30. BenumunHy Macchl
COJIOMBI YMHOXaJIM Ha COOTBETCTBYIOIINE KO3(hDu-
LUEHTHI, TOJIy4asi 36pHOBbIE eMUHUIBI (B KT VIJIU T), U
X CYMMHPOBAJIH C BEJIMYMHON MACCHI 3epHA, TIOTyJ4eH-
HOTO B TOM WJIM MHOM BapuaHTe. I1omoOHbIe Tiepepac-
YeThl IPOU3BOIWIIU B COOTBETCTBUU C “MeToanyecKu-
MU PEKOMEHIALUUSIMU TI0 TIPOBEICHUIO UIMTEIbHBIX
cTallMOHapHBIX oMbIToB” 11074, pen. B.JI. IlanHukoBa u
B.I. MuneeBa (M.: BUYA, 1982).

ATPOXUMHUA  Ne2 2023

YcTaHOBJIEHO, UTO BAMSIHUE YIOOpEeHUI Ha ypo-
KaWHOCTb KaK OTHEIbHBIX KYJbTYp, TaK U MPOAYK-
TUBHOCTb CEBOOOOPOTA B 11€JIOM, BO MHOTOM 3aBHCE-
JIO OT MOTOAHBIX ycnoBuii (puc. 1). B 1-it porauuu ce-
BooOoOpoTa Ipeobiaamaan roabl ¢ OJaronpusiTHBIM
yBlIaxKHeHUeM. B aTux ycnoBusix Haubosee 3¢ dek-
TUBHBIMU OKazaJduchb a30THble ymoopeHuss (N31),
obecrieuuBiive TpubaBky ypoxas 0.37 T 3.e./ra.
ITpupoct ypoxaiiHOCTU OT (pochOpHBIX ymoOpe-
HMUI COCTaBJISI JIMIIL MOJIOBUHY MPUOAaBKU ypoO-
XaifHocTH OT a3oTa (BapuaHT 3). bojee BrIcoKuMe
03Bl YIOOpEeHU I He UMEJIY MPeruMYIecTBa, a OKY-
nmaeMocTb 1 KT J.B. TIpY 3TOM CHU3UJIAch B 2 U 00-
Jiee pa3a (BapuaHT 11a).

Bo 2-i1 poraniim ypoxkaifHOCTh B KOHTPOJIE OKa3a-
JJach MPaKTUYECKU TaKOM ke, Kak M B 1-if poraimm
(2.80 T/ra). OgHaKO B CBSI3U ¢ OoJiee 3aCyLLIMBBIMUA
ycJIOBUSIMM aeiicTBre (POCchOPHBIX YIOOPEHU yCH-
mutock. OnrTuMaibHas TpUOaBKa ypOXaiHOCTH B
0.38 T/ra ipu HauboJIbIIEH oruIaTe 1 KT MATATEIbHBIX
BEIIECTB yao0peHwuit (6.2 Kr 3.€.) moy4eHa Ipu pu-
meHeHun N38P13KS8 (Bapuanrt 7).
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Puc. 2. OkymaeMocTh 1.B. y1oOpeHUil ypokaeM 3epHa (KT) 3a TOIbI UCCIICTIOBAaHMUIA.

B niepuon 3-it potanuy CIoXWINCh HEOIarompum-
SITHBIE TIOTOHBIE YCJIOBUSI IJIsI BO3MEAbIBAHUS 3€P-
HOBBIX. YPOXXaHHOCTb B KOHTPOJIE MO CPABHEHMIO C
1-i1 poramueit cHuzmiack Ha 11%, HO IpU 3TOM BO3-
pociau abCoMOTHbIE MPUOABKU YPOXAWHOCTU MpU
npuMeHeHUU ynoopeHuii. Hanboblee yBeanueHue
ypoxaitHocTu (Ha 0.69 T 3.e./Ta) TTOIy4eHO B BapraH-
Te 8 (N32P16K7) npu omiate 1 Kr mUuTaTeabHBIX Be-
mectB 9.6 Kr 3.¢./Ta (puc. 2). YBeJu4eHue 103bl a30-
Ta 10 N54 (BapuaHT 11a) He UMeJIO TIpeUMYILIECTBA
nepen BapuaHToM 8. B pe3ynbTare cucteMaTuyecko-
ro mpuMeHeHUs PochOPHBIX YIOOPEHMI 1 HAKOTLIe-
HUS JIETKOTUAPOJIM3yeMbIX (ocdaToB dochopHbie
yooOpeHus B 3TOM poTalnu JeiicTBoBau ciaado. He-
BBbICOKasI TipubaBka ypoxast (0.22 T 3.e./ra) 6b11a 1o~
JiydeHa W TIpU MNPUMEHEHWUM a30THBIX YIO0OpeHMId
(N31).

YerBepras poTalivs MO MOTOIHBIM YCJIOBUSIM OKa-
3aJlach caMOi OJarornpusTHO# 3a Bech 48-JTeTHUI
nepuoa. CpenHeronoBasi MPOAYKTUBHOCTb B KOH-
TPOJIBHOM BapHaHTe cocTaBuia 2.65 T 3.e./ra. bnaro-
Japsi XOpoIlleil BIarooOeCre4eHHOCTH Yy KYJIbTYpP
BO3HMKJIa MOTPEOHOCTh B OMOJIHUTEIbHOM MUHE-
paJIbHOM TUTAaHUU, COOTBETCTBEHHO M TPUOABKU
ypoxkasi OT yIOOpeHUi B 3TOI poTallMM 3aMETHO BO3-
pocau (puc. 1).

Hanpumep, BHecenme N31 Ha 1 ra ceBooOOpPOT-
HOM IUIOIIAAM  TIOBBICMJIO  YPOXKAWHOCTb  Ha
0.72T3.e./ra, or P18K7 (Bapuanr 3) — mpubaBka
YpO3KaifHOCTHU ObIIa B 2 pa3a MeHbIIIe. XOpOoIlIne pe-
3yJAbTaThl B 4-ii poTanyy IoKa3aj BapuaHT 8 (IIpu-
6aBka 0.92 T 3.e./ra) mpu oruaTe 1 KT MUATaTeTbHBIX
BeiecTB 14.7 kT 3.€. (puc. 2). MakcuManbHbBIN Cpe-
HETOIOBOM IIPUPOCT ypoxKaiiHOCTU B 1.5 T/ra moiry-
yeH B BapmaHTe lla mpu mpumeHenmu N54P17K7
IpH TIPAKTUYECKM TaKOM Xe oruiaTte 1 Kr muTaTelib-
HBIX BelecTB (14.5 KT 3.e.) Kak 1 B BapuaHTe 8.

B 5-ii poranum mMeno MecTO JTOBOJBHO Pe3KOoe
CHIDKEHME yPOXaHOCTH B KOHTpoJe (Ha 32% 110 oT-
HOIIIEHUIO K 1-i1 poranium). DT0 OBLIIO 00YCIOBIEHO
HEeOIaroIPUATHBIMY THAPOTEPMUIESCKIMH YCIIOBHSI-
mu B 1993—2000 rr. Camast BeicoKas IIprubaBKa ypo-
JKaifHOCTHM B 3TUX YCJIOBUSX ObIJIa ITOJTlydyeHa B Baph-
anTe 8 pu npuMeHeHun N32P16K7 (0.86 T 3.¢./ra)
npu oriare 1 Xr II.B. ymoopeHuii 19.5 X 3.e. COOTBeT-
crBeHHO. BHecenue N54P17K7 (Bapuanrt 11a) He co-
MPOBOXIAIIOCH POCTOM TIpMOABKM YPOXAHHOCTH.
I1pu 3TOM OKymmaemMocTh 1 KT MMTaTeIbHBIX BEIIECTB
cHmM3mIach no 12.8 xr 3.e.

B 6-it poraumu o cpaBHEHUIO ¢ 1-if MPOAYKTUB-
HOCTh CeBOOOOpPOTAa B KOHTPOJIE YMEHBIIWJIACh Ha
24% ., 4TO OBIIO CIAEACTBMEM CYIIECTBEHHOTO YMEHb-
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LIeHUS TUIOIOPOIUSI HeyToOpeHHOM MoYBbl. MaKcu-
MajibHOEe YBeJlnmdeHHe ypoxkaiHoctu Ha 0.98 T1/Ta
ob6ecneunio nnpumeHenne N54P17K7 (Bapuanr 11a).
IIpu 5TOM pe3ko CHU3WIACh OILIaTa yAOOPEHUSIMU
1 Kr muTaTeIbHBIX BellecTB 10 13.3 KT 3.€.

B 7-it poraumu npoaoimkaaoch 3aMeTHOE CHUXKe-
HHUE YPOXAIHOCTU B KOHTPOJIE TT0 CPAaBHEHMIO C MC-
XOOHBIM TIOKa3aTeiaeM (Ha 44%). OnTuMalbHYIO
npubaBky ypoxaiiHoctu 0.3 T/ra mpu orurate 1 Kr
MMUTATETLHBIX BEIIECTB B 16.4 KT 3.¢. TTOTYIUIIN B Ba-
puaHTe 6 (N15P13K8/ra ceBOOGOPOTHOI IIJIOLIAIN).
[NoBbuuienue no3nl ynoopenuiit (N54P17K7) He umeno
CYIIIECTBEHHOTO TIPEMMYIIECTBA TIepe ONTUMATLHBIM
BapraHTOM. [lpu 3ToM B 2 pa3a CHM3MJIACh OKyIlae-
MOCTb 1 KT ynoopeHus ypoxaeM 3.e. ClieayeT TakKe OT-
METUTh, YTO YPOXKAWHOCTD 3€PHOBBLIX B 7-f1 poTarium
ceBoobopoTa Ha (hoHE ONTMMAIBHON MO3BI MHHE-
palbHBIX ynoO6peHuii B Bapuante 6 (2.16 T 3.e./ra)
He JOCTUTala YPOBHS KOHTPOJS B 1-# poramum
(2.76 T 3.¢./Ta).

B 8-it poranmmu ceBooGopora (2012—2018 r1T.)
CpeIHErooBasi MPOAYKTUBHOCTb KOHTPOJBbHOTO Ba-
puaHTa ObUta paBHa Bcero 1.41 T 3.e./ra. BHecenue
OIHMX a30THHIX yIOOpeHM (BapuaHT 2) ITO3BOJIMIIO
noxyunth 1.82 T 3.e./ra (puc. 1). B BapuanTe 3 or
dochopHBIX yOOOpeHMiI CcpemHeromoBasi IIprOaBKa
ypoxaiiHOCTH B ceBooOopore coctaBma 0.30 T 3.e./ra.
A3oTHO-(dochopHbIE yIOOpeHUs B CpemHUX (Bapu-
aHT 8) M BHICOKMX (BapuaHT lla) mo3ax yBeIw4wmIn
MIPOAYKTUBHOCTH 3a poTauuio 10 1.94 n 2.10 T 3.e./Tta
COOTBETCTBEHHO. OpHaKo oKyrnaeMocTb | Kr [.B.
yIoOpeH1i1 CHU3UJIACH IIPU 3TOM C 7.5 B BapuaHTe 8
o 5.5 xr 3.e. B Bapuante 1la (puc. 2).

B cpenHem 3a 48 et ucciienoBaHusl MPOAYKTUB-
HOCTbh 3€pHOINAapOBOro ceBOOOOpPOTa B arpoyiaHji-
madrax crenHoro IToBoskbst 6€3 BHeceHUs ynoope-
HUii cocraBmwia 2.24 T 3.e./Ta CeBOOOOPOTHOMI IJIO-
manu. MakcumasbHasi CpeTHEro10Bast ypoxXaiHOCTb
(2.96 T/ra) momydeHa npu BHeceHUn N54P17K7/ra
ceBOoOOOpoTHOM mromany (BapuaHT lla). bimskue
pe3yabTaThl (2.88 T 3.e./ra) mokasajo IIpUMeHEHUE
N32P16K7. Okymaemocth 1 Kr O.B. yoioOpeHUii B
9TUX BapuUaHTaX COCTaBWUJIa COOTBETCTBEHHO 8.9 u
12.5 kr 3.e.

ExxeromHble y9eThl YpOXKAWHOCTHA U €€ TPUOaBKU
OT ynoOpeHMIT B pacCMaTpUBaeMOM CTaIlMOHAPHOM
OITBITE TIO3BOJIVUT 000CHOBAThH HOBBIE BEIBOIEI, IME-
oIIIre 60IBIITOe HAYyYHOE U ITPaKTUIECKOe 3HAUCHHE.

1. OnpoBeprHyTO yCTOSsIBIlIeeCs B arpoHOMUYE-
CKMX Kpyrax MHeHHe (BIEpPBble OHO ObLIO U3JIOXKEHO
B Hay4yHoIi 1uTtepatype Poccum eme B 1930-e 1T.) 0
TOM, UTO B 3acyuiuBbIx ycioBusix HOro-Boctoka
ynoopeHus IeUCTBYIOT c1ado. B HaleM oIbiTe Mak-
CUMaJIbHbIE TIPUOABKU YPOXKANHOCTY MPY MPHUMeEHe-
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HUU OTITUMAJIbHBIX 103 YIO0OpeHU it B 1-ii poTaliuu
mocturiau 0.37 T 3.e./ra (13% K KOHTpPOJIO), a B
8-t poraumu — 0.71 1/Ta (41% x xoHTpoOMI0). Cireno-
BaTeJIbHO, B 3acylLIMBbIX arpojaHaiadTax [ToBos-
Kbl MOXKHO MOJIYYUTh TaKUe K€, KaK U B OJ1aronpu-
SITHBIX YCJIOBUSIX, aOCOJIOTHbIE (B T/ra) U OTHOCH-
TeabHbIe (B %) TIpHOaBKM YpOXKAMHOCTH P
MPUMEHEHUU YIOOPEHUIA.

2. BoisiBieHa pOJib OTAEAbHBIX 2JIEMEHTOB IUTA-
HUS B MIOBBIIIEHUU YPOXKaeB 3epHOBBIX KYJIbTYyp. e-
JIO B TOM, YTO B arpOHOMUYECKOI TuTepaType (B ToM
yuciae U B y4eOHMKax) pacnpoCcTpaHEeHO MHEHUE O
Beayleit ponu ¢pocdopa B cucteMe yaoOpeHU ! st
palioOHOB HEIOCTaTOYHOro yBjIaxkHeHUsl. OCHOBaHO
OHO Ha TOM, 4TO (pochop crnocoOCTBYET POCTY KOp-
Heli, TeM caMbIM TTOBBIIIASI YCTOMUYMBOCTD 3€pPHOBBIX
KyJAbTYp K Aeduumuty Biaard. Hamm ucciegoBaHus
rnmokasaju, 4To nepsbie 10—12 Jjiet, Koraa B MoYBe CO-
nepxanoch 10—12 mr/Kr coneit pochopa, usBiaekae-
MBIX 1%-HOIl BBITSDKKOM YTJIEKHCIIOTO aMMOHMS,
MpUOaBKM ypoXKaeB 3ePHOBBIX KYJIbTYpP OT a30THBIX U
dochopHBIX yToOpeHMit ObIM NPaKTUIECKU OIMNHA-
koBbiMU. Korma comepxxaHue mocTymHbIX pocdaTton
nocturio 25—30 Mr/Kr (B pe3yabTare cucteMaruye-
CKoro npumMmeHeHust hochOpHBIX yI10OpeHuit), pas-
Mep NpUOaBOK YPOXKAMHOCTU CTaJl INIaBHBIM 0Opa3oM
3aBHCETh OT 103bl a30THBIX ynodpeHuit. OTclona cie-
JIyeT, YTO MHEHHE O JOMUHUPYIOLLE posin ¢pocdopa
B 3aCylLUJIUBBIX YCIOBUSIX HEIb3S MPU3HATHh OIHO-
3HAYHBIM.

3. I1pu conepxxaHuu B TTouBe poccopa B pazMepe
25—30 Mr/KT, orpeaeisieMoro 1o MeTony MauuruHa,
OT3bIBUMBOCTb 3€PHOBBIX KYJIBTYP Ha BHeceHUe (poc-
GOpPHBIX yI0OOpEeHU pe3Ko CHUKaeTcs (ImpudaBKU
ypoxaiftHoCTH 3epHa OT (pochopa B OOJBIIMHCTBE
cJlyyaeB CTAHOBSITCSI CTATUCTUYECKHU HETOCTOBEPHBI-
Mmu). B mono0OHo cCUTyalluu CTajJlo BO3MOXKHBIM B I10-
clieHUX 4-X pOTalUsIX CEBOOOOPOTa SKOHOMUYECKHU
M arpOHOMMUYECKU 11eJIeCOOOpa3HbIM BHOCUTh MOJI-
JiepXuBalolyto 103y ¢pocdopa B KoiudectBe P7/ra
CEBOOOOPOTHON MJIOIIAAH.

4. BHeceHue KaauMHBIX yOOOpeHUII B TEUeHUE
20 net (KakK OTHIEIbHO, TaK U B pa3IMYHbIX COYSTaHM~
SIX C a30TOM U (ochOopoM) HE OKa3ajao BIUSHUS HA
YPOXANHOCTb 3¢PHOBBIX KYJILTYP M Ha arpOXUMMUYe-
CKHe€ CBOICTBa YepHO3eMa I0XKHOTO0. [IprunHa — BbI-
COKME M OYEHb BBICOKME 3aMachl JOCTYITHBIX COSI-
HEHMI Kalus B ITOYBaX TSKEJIOT0 IpaHyJIOMeTpude-
CKOTO COCTaBa, TIAc¢ JOMMHUPYIOT IJIMHUCTEIC
MUHEPAJIbI.

5. InuTenbHble HAOIIOACHMS B YCJIIOBUSIX CTALIO-
HaApHOIO OMNbITa MO3BOJWJIMA YCTAaHOBUTbH BIUSIHUE
KJIMMaTndeckKux yciaoBuii B [ToBokbe (0 4eM ToBO-
PWJIOCH BHIIIE) HA TIPOAYKTUBHOCTb 3¢PHOBBIX KYJIb-
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[TPOHBKO u mp.

Ta6mma 1. 3MeHeHUST TPOMYKTUBHOCTH, MPUOABOK YPOXKANHOCTH KYJIBTYDP OT YIOOPEHUI U X OKYITAaeMOCTH TIPU YCH -

JICHUU 3aCyLIJIMBBIX yCJlOBl/lﬁ

BapuaHTEI
8 (N32P16K7) 11a (N54P17K7) 8 11a
Ilokasatenp be3 ynobpenuii,
(cpenHee B pOTaLUAX) T3.e./Ta 1 ) 1 ) Okymnaemoctb 1 KT 11.B.
ya0OpeHuit, Kr

I-1v 2.67 3.24 0.57 3.30 0.63 10.4 8.1
V—VIII 1.82 2.54 0.72 2.63 0.81 13.1 10.4
WzmeHeHust 68 78 - 80 - 126 128
K KOHTpOJIo, %

ITpumeuanue. B rpade 1 — NpoayKTUBHOCTS, T 3.€./Ta, 2 — IprubaBKa NPOAYKTUBHOCTH K KOHTPOJIIO, T 3.€./Ta.

Typ. 151 petieHus1 3Toi 3a1a4r pacCUUTAIU CPEIHUE
MoKa3aTeJiv MPOIYKTUBHOCTU U OKYIIaeMOCTH yI00-
peHuit otnenbHo Wi 1—4-i porauuii u 5—8-ii. Ta-
KOI TMOAXO[ Jajl BO3MOXHOCTh BBISIBUTh MACILITAOBI
CHUXXEHUSI TIPOAYKTUBHOCTU CEJIbCKOXO3SIHCTBEH-
HBIX KYJbTYD C YCUJIEHUEM 3aCyIIUIMBBIX MPOsIBIe-
Huii. PacyeTsl mpencraBieHsbl B Tab. 1. OHM mokasa-
JIU, 4YTO CPENHEeroaoBasi MPOAYKTUBHOCTh CEBOODOO-
pora 0e3 ynoOopeHuit Mpu aKTUBU3ALUY 3aCyIIUTUBBIX
MPOLIECCOB (CHUXEHNE CyMMbl OCAIKOB B TEILIbIi
Mepro, MOBbIIIEHUE JHEBHBIX TEMIIepaTyp, YBEJIu-
YeHUE KOJIMYECTBA 3aCyX) B KOHEYHOM MTOT'€ CHU3U-
smachk Ha 32%. B BapuaHTe 8 cpemHsist ypoXKaifHOCTD B
1—4-it potanusix coctaBmia 3.24 1 3.e./ra, a B 5—8-ii
oHa crayia Ha 22% MeHbIe. B BapuaHTe 11a ipomyk-
TUBHOCTb 3€pPHOBBIX K KOHILy 7-ff poTalliu CHU3U-
nmack Ha 20%. Ho npu aToM npuGaBKa ypoxKaifHOCTH
3epHOBBIX B BapraHTe 8 TTOBBICUIIACh Ha 26%, a B Ba-
puanTte 1la — Ha 29%. OkynaemMocTh 1 KT 1I.B. ya100-
peHuit Bo3pocia B BapuaHTe 8 B 1.26 pasa, B BapuaH-
Te 11a — B 1.28 pa3za. Bce BhlliensnoxkeHHOE yoexaa-
€T Hac B TOM, UTO HETaTUBHOE BJIUSTHUE 3aCYyIIUTUBBIX
MPOLIECCOB CUJIbHEE MPOSBIISIOCH B HEYTOOPEHHBIX
arponanmmadTax. YIoOpeHHUs B 3HAUNTEIBHOM Mepe
CHUXXaJIM OTpULIATEIbHOE NIeMCTBUE 3aCyXU U UX POJIb
B (hOpMUPOBAHUHU YPOKaeB PE3KO MOBBIIIATIACD.

BuviHoc u 6ananc numamenbHbiX I1eMEHMO8 8 Ce60-
obopome. TloBbIllIeHNE YPOXKANHOCTU CEIbCKOXO035Ii-
CTBEHHBIX KYJIbTYP B yIOOPEHHBIX BapHaHTaX IMPUBEJIO
K U3MEHEHMIO pa3Mepa BbIHOCA 3JIEMEHTOB TTUTAHUSI
OCHOBHOI M Mo00OYHOI mpoaykuueil. CymMapHbIiA
BBIHOC a30Ta B KOHTPOJILHOM BapHaHTe B 1—4-i1 po-
TalMSIX U3MEHSJICS HE3HAYUTEIbHO Y MEHSIJICS B 3a-
BHMCUMOCTHU OT pOTalluu B mpenenax 259—276 xr/ra.
K 8-if porauimu B CBSI3U CO CHMKEHHMEM yPOXKailHO-
CTH OH CTaOWJIBHO YMEHBIIAICS, WM €ro BeJIWYMHA
oKazajiach B UTore Ha 59% MeHblle, yeM B Hadaje
onbiTa. CpeqHEerogqoBoi BEIHOC a30Ta B 30HE I0XKHBIX
YepHO3EMOB B cpeaHeM 3a 48 jeT HaOIIoaeHuil co-
craBui 38.3 kr/ra. U3yuyeHHBIE CUCTEMBI YIOOpEHUSI

MMOBBIIIAIN BEIHOC JaAHHOTO 3JieMeHTa. boblire Bce-
r'O €ro OTYYXKIAJTOCh U3 TTOYBBI C OCHOBHOM 1 ITOG0Y-
HOI mponykimed B BapuanTe lla (Ha 56% Ooibiie
KOHTPOJIST).

BapbupoBaHue BoiHOCa pochopa B porauusx ce-
BooOOpoTa Takxke nmesno Mecto. Ho oHo ObLIO He
CTOJIb PE3KUM, KaK BBIHOC a30Ta. YIOOpeHHbIe pac-
TEHUSI TAaK>KE OTUYKIAIU U3 IIOYBKI OobIe (pochopa
(Ha 29—30% 6ombliie, 4eM B KOHTpoJie). B cpentem 3a
48 1eT BBIHOC JAHHOTO 3JIEMEHTa B KOHTPOJILHOM Ba-
puaHTe cocTaBIII 16.9 KT/Ta ceBOOGOPOTHOIM TUTOMIA-
N, a B yioOpeHHbIX BapuaHTax — 19.0—21.6 k.

Kanuitnple ynoOpeHusI B CTallMOHAPHOM OIIbITE
BHOCUJIM B HEOOJIBILIMX KOJUYECTBAX TOJbKO B 1-, 2-
u 4-it porauusx. [IlpyuMeHeHHbIE 103bI KaIusI HE OKa-
3aJIM CYILIECTBEHHOIO BJIMSIHUSI Ha BBIHOC JIaHHOTO
aneMmeHTa. OH Bcelleso omnpenessuics IeldcTBUeM
a30THBIX U (PochOpHBIX ynoOpeHUid U MEHsUICS B
yIOoOpeHHBIX BapMaHTax B 8-if poTallMu B CpeAHEM B
roxa ot 37.0 no 50.0 xr/ra. B KOHTpoJie BBIHOC KaJlus
cocraBui 34.1 kr/ra.

BamaHc muTaTenbHBIX BelleCTB HauOoJee MOJIHO
OTPaXaeT CTENEHb BO3MELIEHUSI BBIHOCA MUTATEIb-
HBIX BEIIECTB 3a CUET IMPUMEHEHUS MUHEPaTbHBIX
ynoopenuii. [1pu pacuere O0amaHca a3oTa B pacxon-
HYIO 4aCTh BKJIIOYAJIU BBIHOC 3JIEMEHTOB MUTAHUS B
cpenHeM 3a 48 JIeT, a TaKXKe CpeIHEerofgoBhIe TTOTepU
Ha 3p03UI0 (B KOJIMYECTBE 2 KT/Ta) M MOTEPHU a30Ta U3
ynoopeHuit Ha geHutpudukauumo (15% ot mo3bl).
B nmpuxomgHoii cTaThe YYUTHIBAIM MOCTYILICHUE a30Ta
C ceMeHaMM, OcaJKaMU U1 3a CUET AeSITEIbHOCTUA CBO-
OOMHOXXMBYIIMX MMKPOOPraHM3MOB B KOJIWYECTBE
13.5 kr/Ta B HeynoOpeHHOM KOHTpoJie 1 18.5 kr/ra —
B yIOOpEHHBIX BApUAHTAX.

PacyeTnl mokasain, 4To MHTEHCUBHOCTH OajlaHca
asoTa, T.e. JOJIST BO3MEIICHUSI ero BBIHOCA B KOH-
TPOJIBLHOM BapuaHTe cocTaBuia 33.4%. [1pumeHeHne
N30—35/ra ceBOOGOPOTHOI TUIOMIAAN CHU3UJIIO Je-
¢uuut azora 10 12.7% (Bapuanrt 8). IToaHoe Bo3Me-
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LIIEHME BBIHOCA OTMEYEHO B BapuaHTe 1la, rime BHO-
cun N54.

Hedunut dhochopa B Hey1oOpeHHOM KOHTPOJIE B
cpemHeM 3a 48 jieT cocTaBWI 16.6 Kr/Ta ¢ MTHTEHCUB-
HOCTBIO GanaHca 6.7%. BHecenue B cpequem P19.3 B
ron (BapuaHT 3) Bo3Mellajio mmotepu ¢docdopa Ha
91.4—100.4%. AzoTtHble ynobpeHust (BapuaHT 2) He
0Ka3aJiu TOJIOKUTEIBHOTO BJIMSIHUS Ha OaaHC oc-
dopa.

CpenHeronoBoil 6ajnaHC Kaiausi B KOHTPOJIbHOM
BapMaHTe IOKa3aj HYJEBYIO WHTEHCHUBHOCTb, MO-
CKOJIbKY MMEJI MECTO TOJILKO PaCXO[ 3TOTO 3JIEMEHTa
13 MOYBBI, a MPUXOJ, TTOJTHOCThIO OTCYyTCTBOBaJI. B Ba-
pUaHTax C TIpUMEHEHUEM yI0OpeHUit, Tae Tepuoam-
YeCKU BHOCWJIU KaJvii, ”THTEHCUBHOCTh €ro OajgaHca
mensach ot 11.0 (N32P16K7) no 18.3% (N54P17K7).
Crojib HE3HAYUTEIbHOE BO3MEIIIEHWE BbIHOCA O0Y-
CJIOBJICHO HE€ TOJBKO MaJIbIMU A03aMM KaJUHHOIO
ynoOpeHus. boabIlyio poiab ChITpajo U TO 0OCTOSI-
TEJIbCTBO, YTO IO BJIMUSIHHMEM a30THO-(OCHOPHBIX
yIoOpeHMT MOBBIIIAICS BHIHOC M3 ITOYBBI OCHOBHOM
1 TOOOYHOM NPOAYKIINEH He TOIBKO a30Ta U pocdo-
pa, HO M Kanus [11].

OmHUM W3 BaXXHBIX KPUTEPUEB IPU OLIEHKE (-
(heKTUBHOCTU U3YYeHHBIX CUCTEM YIOOPEHMS SIBIISI-
eTcsl OaJaHCOBBIM KO3(M(UIIMEHT MCHOJIb30BaHUSI
MMUTATETLHBIX BEIECTB. AHaIN3 Pe3YJIbTaTOB IJIV-
TeJIbHOTO CTallMOHAPHOTO OIbITa TT0Ka3aj, YTO B Ba-
puanTe 8 (N32P16K7), KoTopblii obecreynst OnNTH-
MaJIbHO€ COOTHOIICHWE TPHOaBKM YPOKANHOCTH U
OKyImaeMocTu 1 Kr m.B. ymoOpeHmit, KO3(PUIneHT
WCIOJIb30BaHUs a3oTa coctaBmia 43.9, ¢ochopa —
34.3%. BHecenne a30THBIX YIOOpEHUIT BBIIIIE OIITH-
MajibHOTO YpoBHsS (N54P17K7) He moBIusjio Ha Be-
JIMIUHY 6ajJaHCOBOTO Ko3(ddUIImeHTa NCITOIb30Ba-
HUg a30oTa. MUHWMAaJdbHasT CHCTEMa YyIOOpeHUs
(N15P13K8) mokasaiia caMblIil BEICOKII KO3 HULIM-
€HT MCTIOJTb30BaHMs a30THBIX yIOOPEHMUIA, HO 3TO MPH-
BeJIO K CHIDKEHHIO IPOTYKTUBHOCTH CEBOOOOPOTA.

AHaJIOTUYHBIM ObLIO M3MEHeHUe Ko3GhPUIIUEH-
TOB WCHOJb30BaHUSI (ocdopa: TOBBIIICHUE WU
CHIXXEHME 103bl POCHOPHBIX YIOOPEHUIT HE COPO-
BOXIIAJI0Ch yBeJIMYEeHUEM KO3(P(PUILMEHTOB, a Mpo-
JNYKTUBHOCTh CEBOOOOPOTA MPU 3TOM HE MpeBbIlIaia
onTtuMaabHOTO ypoBHS (N32P16K7).

KoadhduimeHTsl ncmonb3oBaHus Kaansl BO BCeX
BapuaHTax nojayduiauch Beiie 100%. DTo yka3biBaeT
Ha TO, 4TO OOeCINeYeHHE CeTbCKOXO3STiCTBEHHBIX
KYyJIBTYpP KaJIueM OCYIIECTBISLIOCH NIABHBIM 06pa3oM
3a CYET ero MOYBEHHBIX 3a1acoB.

3HaYMMOCTh OHpe,Z[CJ'[CHI/Iﬁ OaylaHca MUTATEIbHBIX
BEICCTB B arponaHz[Lua(bTaX 3aCylaiJInBoOIro IToBoa-
Kb CBOOAUTCA K CICAYIOIIICMY. Panee IIPpOBCOCHHDbI-
MM HCCICOAOBaAaHUAMM YCTAHOBJICHBI OIITMMAJIbHBIC
AT'POXUMUA
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YPOBHHU BO3BpaTa B IIOYBY C YIOOPEHUSIMU 3JIeMEH-
TOB ITUTaHMS: a30Ta — 95—100% oT ero BEIHOCA, (hOC-
dopa — 110—130% ot BBIHOCA, Kanus — 18—20% ot
BbIHOCA (TOJIBKO IUISI TIOYB 3aCyIUIMBOIT 30HBI). Pe-
3yJbTaThl CTAlIMOHAPHOTO OIThITA ITO3BOJIMINA OIIpe-
JIEJIUTD, YTO JJISI MOCTVKEHMSI ONTUMAJIBHOTO YPOBHSI
BO3BpaTa, NOJy4eHUSI SKOHOMUYECKHU OIIPaBIaHHBIX
MpUOaBOK YPOXKAWMHOCTH U CTAOMJIM3AaLIMU arpoXi-
MUYECKUX CBOMCTB YePHO3EMHBIX ITOYB 3aCYILLINBO-
ro IToBoyxbst Ha 1 ra ceBOOOOPOTHOI IIOLIAAN HE-
00X0a1MO BHOCUTH ¢ ymoopeHussmu 30—35 krazorau
18—20 kr pocdopa.

KoadduimeHTsl MCIIONIb30BaHUS ITUTATEIbHBIX
BEILECTB U3 yIOOpPEeHMI1, yCTAHOBJICHHBIE B CTAlIO-
HapHOM OIIbITE, UMEIOT OOJIBIIIOE 3HAUCHME TIPU I1J1a-
HUPOBAaHUHU IIOTPEOHOCTHU PETMOHOB, o0JIacTei, paii-
OHOB 1 KPYITHBIX arPOXOJIIMHIOB B YIOOPEHUSIX.

Ypoxucaiinocmo 3eproguix Kyabmyp 6 cesoobopome u
ee 3a8UCUMOCIb 0M NO200HBIX yca0euil. B HaydYHO JTu-
TepaType UMeeTCss MHOTO (paKTUYeCcKOro MaTepuasa
O CYLIECTBEHHOM BJIMSTHUU TIOTOMHBIX YCJIOBUM He
TOJIBKO Ha BEJIMUMHY YPOXKANHOCTH, HO U HA OT3bIB-
YUBOCTb CEJIbCKOXO3SHCTBEHHBIX KYJIbTYp Ha TIpUMeE-
HsieMble ynoOpeHus. OOIIEN3BECTHO MOJIOXEHUE O
TOM, UTO B OJIaroNpUsITHBIX MOTOAHBIX YCIOBUSIX pac-
TEeHMUSI Jydllle OT3bIBAIOTCSI HAa MpUMEHEeHUe yaoope-
Huii [1, 4, 10]. OgHako HeoOXomuMa AeTaTU3als
CBeJIeHU 1 B TOM, KaKue BUIIbl yIOOpeHUIT 1al0T MaK-
CUMaJIbHBIN 3(deKT B Tex WIM HUHBIX MOTOIHBIX
ycinoBusix. s pellieHus: 3Toro Bonpoca rnpou3Ben
IPYIIUPOBKY PE3YyIbTaTOB UCCAEA0OBAHUS B CTAlIMO-
HapHOM OTIbITE B 3aBUCHMOCTHU OT YCJIOBUI YBIIaXKHE-
HUS BeretallMoHHoro nepuonaa. Bece mokazarenu ypo-
KaHOCTH CeTbCKOX03SIICTBEHHbBIX KYJILTYP pacripe-
Ienuad Ha 3 Tpymnmbl:  BjlarooGecriedyeHHbIe,
cpenHe3acylIMBble U OCTPO3acyIlIuBbIe robl. Pa3-
JieJIeHUE OCYILIECTBIISIM 110 BeJIMUYMHE TUIPOTEPMMU-
yeckoro koapduumuenta (I'TK), npemioxeHHOro
I'T. CenstHUHOBBIM, KOTOPBI OTpaXkaeT COOTHOIIIE-
HYE€ CYMMBI OCaJIKOB U CYMMBbI TeMIIepaTyp 3a Bereta-
LIMOHHBIN nepro. Takoit Moaxoa MO3BOJUI YCTaHO-
BUTb CJIEayIOIIEe.

B Hammx ombITax 03UMYIO MIIEHUITY BO3ICTbIBA-
JIV TIOCJTe YepHOTO Mapa M HeITapOBBIX MPEIIIeCTBEH-
HUKOB. DTO O4YeHb CHJIBHO BIIMSTO Ha oGecredeH-
HOCTb TTOCEBOB BJIaroil M MUTaTeILHBIMU BEIlleCTBA-
Mu. Hampumep, B 3aBUCUMOCTH OT KOJMYECTBa
0CaJKOB, BHITIABIINX 3a TIEPUOM MTapOBaHUS YUCTOTO
rnmapa, cogepkaHue HUTpaTHoro azora B ciioe 0—40 cm
K ITOCEBY O3MMBIX HAXOOWJIOCh B Mpenesiax oT 53 mo
139 kr/ra, a cyMMbl HUTPATHOTO U aMMOHUIHOTO
azota — oT 60 mo 207 kr/ra. [Tox HerTapOBBIMHK MpPeEI-
IIECTBEHHUKAMMN  HHUTPU(PUKAIIMOHHAST  OCSATEIb-
HOCTb ObljIa ¢j1aboii. 3armacoB MUHEPaJIBHOTO a30Ta K
ITOCEBY O3WMOIA ITIIIEHUIIBI B 3TOM clTydae oOHapyxKe-
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HO B 2.0—2.5 pa3a MeHbIIIe, 9eM ITOCJIe YUCTOTO ITapa
(cootBeTcTBeHHO 25—46 KT N—NO;/Ta 1 30—89 kT
(N—-NO; + N—NH,)/ra.

AHaJu3 yCJI0BUI YBIaXXHEHUS U 00eCTIeYeHHOCTU
pacTeHUii MUHEpaJbHBIM a30TOM MOKa3aJl ClIeaylo-
mee. B rpymme BiaroooecriedeHHbIX JIeT 0€3 ynoope-
HUI CpeaHsIs yPOXKAKHOCTb 3¢pHA O3MUMOM MILEHULbI
MocJjie YUCTOro TMapa coctaBuiia 3.59 1/ra ¢ U3BMeHe-
HusiMu o rogam oT 2.40 1o 5.29 1/ra. [1ocne Hemapo-
BBIX MIPEAIIECTBEHHUKOB B KOHTPOJIE CpeIHUI cOOp
3epHa ObLT paBeH Bcero 1.97 T/ra ¢ U3BMEHEHUSIMU OT
1.57 mo 2.55 T/ra. BBuny xopoiiieit 06ecriedeHHOCTU
YUCTBIX TMApOB 3JIEMEHTaAaMM TUTaHUSI 3(PdEeKTUB-
HOCTb a30THO-(OCHOPHBIX YIOOpEeHUI ObljIa HEBHI-
COKOM — IMPUPOCT YPOXKANHOCTU B cpenHeM 3a 17 et
cocraBun 0.57 t1/ra. Ilociie HemapoBBIX Mpealle-
CTBEHHUKOB, TJI¢ OILIYIIAJICS HEAOCTATOK MUHEpasb-
HOTO a30Ta, B YCIOBUSIX ONITUMAILHOTO YBIAXXHEHUS
nMpubaBKa YpoXaltHOCTM O3MMOI MIIEHUIIbI oKa3a-
Jack B 2.4 pa3a 00Jibllie, YeM ITOCJIC YMCTHIX ITapOB.

B cpennesacymuiuBbie TOabl 3amachl MUHEPATIb-
HOTO a30Ta Iiepea IOCeBOM ObLIN TaKUe XK€, KaK 1 B
YCIOBUSIX ONITUMAJIBHOTO yBiIaxkHeHus1. Ho nepunur
BJIard IIPUBEJ K TOMY, YTO IIOCJI€ YMCTOIO I1apa ypo-
XaMHOCTb 0O3MMOM MILIEHULIbI B 3TOM Irpynmne JeT Me-
Hsutack oT 1.58 mo 2.60 T/ra, a mocie HemapoBBIX
npeniectTBeHHUKOB — oT 0.98 mo 1.98 T/ra. OT3BIB-
YUBOCTH Ha a30THO-(pochOopHBIE YIOOpEeHNST TaKXKe
oKa3zajiach HEBBICOKOIA.

ITpu Bo3nenbIBaHUY SIPOBOIA TIIIEHUIIBI BO BJIaro-
o0ecrieyeHHbIe TO/Ibl OTMEUYaM OTHOCUTEIbHO paB-
HOMepHOe pacripeaesieHue aTMochepHbIX OCaIKOB B
TeUeHUEe BCEro BereTallMOHHOTO Iepuoaa. ATo co-
371aBajo ONTUMAJIbHBIE YCJIOBUS JJIs1 HUTPpU (UKL~
OHHOI HesITeIbHOCTU, M B IOYBE HaKaIJIUBaJIOCh
HUTPATHOTO a30Ta K MOCEBY SIPOBOI MILEHULILI TTO-
psinka 65—68 Kr/Ta. B Takux ycia0BUSX TIPUPOCT YpO-
KaHOCTU OT a30THO-(GOCGHOPHBIX YIOOpPEHUIl B
cpenHeM 3a 20 et cocraBui 0.28 T/ra.

B rpynmne cpenHe3acylulIUuBbIX JIET yPOXANHOCTb
SIPOBOIA MIIIEHUIIBI B HEYAOOPEHHOM KOHTpPOJIE Bapbu-
poBaja B IIMPOKUX npenesax — ot 0.76 go 2.31 T/ra.
ITpu HemocTaTke Biaard cOOp 3epHa NIaHHOU KyJbTYy-
pbl ¥ 9HEKTUBHOCTD YIOOPEHUIA TTOBBIIIAIUCH B T
roJibl, KOrda MUHUMYM OCaJIKOB IPUXOIUJICS Ha Me-
puoa oOpa3oBaHUSI BTOPUYHBIX KOPHEU SIPOBOI
nmueHuibl. B cpenHem 3a 20 JjieT HaOMOaAeHUM TIpU-
O0aBka 3epHa oT BHeceHuss N38P13K8 cocraBuia
0.33 T/ra — MIPaKTUYECKU CTOJIBKO XKe, KaK U B yCIIO-
BUSIX OTITUMAaJIbHOTO YBJIaXKHEHUSI.

B ocTpo3sacyiimBbie TOabI TPOAYKTUBHOCTD SIPO-
BOi1 IIIIIEHNIIBI PE3KO CHIKaIach. B KoHTpoe cobu-
panu 3epHa oT 0.6 10 0.96 T/Ta. BHeceHe MUHEpAJTb-
HBIX YIOOPEHMIA TTOBBICUIIO YPOXKANHOCTh BCETO Ha

0.14 t/ra. I1pu aTOM CliegyeT OTMETUTh, UTO B JaHHOK
TpyTIIe JIET BCE IMPUOABKM YPOKAMHOCTU SIPOBOM
MMIIIEHUIIBI OT YIOOpEeHMIT ObUTM CTAaTUCTUIECKH He-
JIOCTOBEPHBIMM.

ViydiieHre MUIIeBOro peskruMa ITOYBBI Ha yno0-
PEHHBIX NIEITHKAaX OKa3aJlo MOJIOKHUTEIbHOE BITHSI-
HHUeE Ha YpOXXaifHOCTh Tpoca. [1pu aToM pasmep nipu-
6aBOK yposKasl 3epHa 3aBHUCENI U OT IMOTOMHBIX YCIIO-
BUI1 BereTalilmoHHOTo nepuoaa. CaMmbIMU BICOKUMU
OHM GBUTH BO BJIaroo6ecIiedeHHbIE TOIbI. B ycitoBusax
OTNITHUMAJIBHOTO YBJIaXKHEHUST CHJIbHEE BCETO MPOSTBU-
JIOCh HeMCTBHE TIOJHOTO YyOOOpeHUs B 03¢
N38P13KS8, roe ObL1a mojiydeHa camasi BBICOKAsI TP~
6aBKa ypoxast — 30% K KOHTPOJTIO.

B 3acynummBbie TOIBI YPOXKafHOCTD Mpoca Pe3Ko
CHIDXanachk. Harpumep, B KOHTpoJIe cpemHuit c6op
3epHa oKa3aycsd B 2.1 pa3a MEHBbIIIE, YeM B YCIIOBUSX
0J1aroNpUSITHOTO YBIaXKHEHUS. A30THO-(hOCc(hOpHEIE
ynoopenust N38P13K8 B cpenHe3acyluInBbIE T'OIBI
ITO3BOJIMUIN TIOJYYUTh MOIOJHUTEIHLHO K KOHTPOITIO
3epHO B KonmmuectBe (.52 T/ra.

B ocTposzacynuiBbie TOIBI CTATUCTUYECKH TOCTO-
BepHBIC MMPHOABKU YPOKAMHOCTU IIpoca OT ymobpe-
HUi1 ObUTH 3apMKCUPOBaHEI TOIBKO B 2002 I. B OTIEIIb-
HbIX BapuaHTax onbita. B 1998 u 2010 rr. paznuuus B
BapHaHTaxX ObIIA CTAaTUCTUICCKU HECYIIeCTBEHHBIMUI
(Fpaxr < Freop)- B CPEnHEM B paccMaTpuBaeMOM rpyri-
TIe JIET TIPUPOCT YPOXKAMNHOCTH 3epHA OT YIOOpeHUI
MeHsuIcd B ipeaenax 60—110 kr/ra.

ImaporepMudeckue yCIOBUSI M MUHEpalIbHBIC
ynoOpeHUs oKa3aiau 00JbIITOoe BAUSTHIAEC HA TUILIEBOM
peXUM YepHO3eMa IOXKHOTO W MpPU BO3IEIBIBAHUU
SIpOBOTO TIYMeHsI. B rogpl ¢ xopoieit Biaaroooecmne-
YEHHOCTBIO COJepsKaHNEe HUTPATHOTO a30Ta B IEPUO]T
BCXOOBI—KyIlleHNe B ciioe 1mouBbl 0—40 cM B KOH-
TPOJBbHOM BapHMaHTe ObLIO paBHO 38 Kr/Ta, IIpu BHE-
cenun N40—80—54 xr/ra. B rpymie cpemHe3acylii-
JuBbIX JieT coaepxaHue N—NO; OblJIO MOBBIIIEH-
HbBIM W MPaKTUYECKW TaKUM XKe, KaK H BO
BIIaroo0ecIieueHHbIe ToAbl. B ocTpo3acylumBeie TO-
OBl 06eCTIEYeHHOCTh TYMEHSI MUHEPATbHBIM a30TOM
HaxXOOWJIaCh Ha CpeIHEM YPOBHE.

3anenka B moYBy (ocHOPHEBIX yIOOpEHMI BO Bia-
roo0ecrieyeHHbIC TOAbl MPAKTUIECKH yaBouia ¢oc-
daTHbBI (oHA YepHO3EMA FOXKHOTO IO CPABHEHUIO C
KOHTposieM. B rpyniax cpemHe3acylinBbIX 1 OCTPO-
3aCYyIUIUBBIX JIET OO0ECIEeYeHHOCTh HTOCTYIHBIMU
docharamt B BapmaHTax ¢ a30THO-(POCHOpPHBIMHU
yI0OpeHMSIMH ObLjla MOBBIIIEHHON M BBICOKOM (31—
45 Mr/KT MOYBH B 1%-HOIT yriieaMMOHHMIHOI BBI-
TSDKKE).

VaydileHre MUILEBOro peXnMa dYepHo3eMa IoXK-
HOTO Y U3MEHEHUS YCJIOBUI YBIAXXHEHUSI BereTalu-
OHHOTO TepPrOo/Ia 0Ka3aJik OOJIbIIOE BIMSIHAE Ha TIPO-

ATPOXUMUA
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JTYKTUBHOCTb STYMEHS U €TO OT3bIBYMBOCTH HA yI0oOpe-
Husg. Bo BiarooGecrieueHHbIe TOOBI MaKCHUMAabHasI
YPOKAMHOCTh SIYMEHSI OTMEUYeHa IIPU BHECEHUU
N38P13K8. B cpemHe3acylIMBbIE TOABI IYYIINAE Pe-
3yIbTaThl o6ecrieuri BapuaHT N60, a B 0CTpo3acylll-
muBbie Toabl — N38P13K8. CirenyeT Takske OTMETUTD,
YTO B OCTPO3aCYIIUIMBEIE TOAbLI YPOXKAMNHOCTD SUMEHS
B HeyHOOPEHHOM KOHTpOJIe CHM3uIach B 3.7 pasa, a
MPU BHECEHUN MUHEPAITbHBIX yI100peHMii — B 3.2 pa3za.

3a 8 poranuii 3epHONapOBOTO 6-MOJILHOTO CEBO-
oboporta oBec Bo3aeabiBaiu 19 net. Bo Biaroobecne-
YeHHBIE TOAbI CofepXaHNe HUTPATHOTO a30Ta B TTOY-
Be KOHTPOJILHOTO BapHWaHTa OBIJIO OYEeHb HU3KUM
(23—29 kr/ra), a npu BHeceHNH N60 OHO TOXOIUIO
1o 64—70 kr/ra. YTo KacaeTcst cpeaHe3acylUIMBBIX U
OCTPO3aCyIIINBEIX JIET, TO HUTPATHOTO a30Ta B CJI0E
0—40 cM mouBBI MUMeEJOCh OOJBIIE, YEM BO BJIaro-
obGecrnevYeHHbIE TOAbl KaK B KOHTPOJIE, TaK U B YI00-
PEHHBIX BapuaHTax (COOTBEeTCTBeHHO 38 1 55 Kr/ra).

ConepxxaHue 1ocTynHoro ¢gocdopa B HeynoOpeH-
HO1 TTOYBE T10JI OBCOM OBLIO CTAOMIBHO HU3KUM U HE
3aBMCEJIO OT TMAPOTEPMUUECKUX YCIOBUIT Bereralm-
oHHoro reproaa (61—76 xr P,Os/ra, wim 12.8—16.0 mr
P,0s/xr (mo Mauyuruny B 1%-Hoit yriaeaMMOHUHOMN
BBHITsIKKE)). I1pyn BHECEHMU OMHMX a30THBIX yI00pe-
HU (KOTOPBIE IJISI 3TOI KyJIbTYPhl 00€CEeUYNIN MaK-
CUMaJIbHBIE TIPUOABKM YPOKAWHOCTH) KOJMYECTBO
JIOCTYITHBIX (pocaToB BozpacTano no 83—109 kr/ra.
Takoe moBBIIIIEeHNE OOYCIIOBIIEHO HE TOJBKO PacTBO-
PAIOIIMM BIMSIHAEM COJIEM a30THOM KMCJIOTBI Ha
TPYIHOIIOCTYITHBIE cOenMHEHUsT (pocdaToB MOYBHI,
HO M TIEpUOINYEeCKMM BHeceHeEM (HocHOpPHBIX yI00-
PEHUI O MPENIIeCTBYIONINE KyIbTYpPhl CEBOOOOPOTA.

B ombiTax ¢ oBcoM MakKcUMalibHble MpPUOABKU
YPOKaitHOCTU 3epHa OT yAOOpEeHU I ObLIU TTOJyUeHbI
BO BJjarooGecrieyeHHble Toiabl. B cpemHem B 3Toit
TpymIie JeT oHa coctaBwia 1.06 T/ra mpu BHeCEeHUH
N60, 1 okynaemMocTh 1 Kr JI.B. yIOOpEHUIT ypoxkaem
nocturana 17.7 Kr.

B cpenHesacylinBbie TOAbI MMPUPOCT YpOKaHO-
cTH 3epHa Ipu mpuMeHeHnn N60 okasaycs B 2.7 pasa
MEHbIlIe, YeM B TpyIlNe BIaroobecreyeHHBIX JIeT.
B ocTpo3sacyiuiuBbie Toabl ypOXKaiiHOCTh OBca KakK B
KOHTpOJIe, TaK U B yOIOOpPEHHBIX BapuaHTaX pe3KO
cHuxXanach. ClienyeT OTMETUTh, YTO B TAHHOM TpyII-
Te JIET MMeJia MEeCTO BbICOKasi BapuabeIbHOCTh BEJIU -
YUHBI ypoxkaiiHOCTU. HanmpuMep, B KOHTpoJIe U3MeHe-
HUs1 cOopoB 3epHa 6butM OT 0.25 (1998 1.) mo 2.12 T/ra
(2011 1.).

IIpu paccMOTpeHUM TIOJYYEHHBIX Pe3yIbTaTOB
YCTAHOBJIEHO, 4YTO MpuOaBKa YpOXailHOCTH 3epHa
OBCa IPpY NPUMEHEHUU yIOOPEHMI B OCTPO3aCyIILIHN -
BbIe TOAbI ObLIa B 3.9 pa3a OoJibllle, YeM IJIs SIpOBOM
MMIIEHUIIBL.

ATPOXMUI
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B yciIoBusIX peIHOYHO# SKOHOMMKM BaxKHEHITIM
KputepreM 3O GHEKTUBHOCTH SIBIISIETCS OKYIIaeMOCTh
1 Xr 11.B. yno6peHuii ypoxaeM 3epHa. Harmm pacaeTs
ITOKAa3aJIi, YTO BeJIMIMHA TaHHOTO TTOKa3aTelIsl y BCceX
W3yYeHHBIX KYIBTYp ONpenelsiiach He TOJBKO MX BU-
IIOM ¥ 103aMU YOIOOpEeHU, HO U TUAPOTEPMUIECKI -
MM YCJIOBUSIMM BETETAIIMOHHOTO TIepHOIA.

Bo Biraroob6ecnedeHHbIe TOABI B IJTUTEIBHOM CTa-
[MOHapHOM omnbiTe Tipyu BHeceHUu N40P40 zacbuk-
CUpOBaHa MaKCHUMaJIbHasi OKYIaeMocTh | KI [I.B.
yaoOpeHuit ypoxaeM staumeHs1 — 27 KT. B aToM Xe Ba-
pUaHTEe B TPYIIIe OCTPO3aCYIIUIMBBIX JET Ha 1 KT 1.B.
ynoopenuit moaydyeHo 10.1 kr 3epHa. I1pu Bo3nenabi-
BaHMU OBCa C WU3MEHEHWEM YCJIOBUI YBIaXKHEHUS
OKYITaeMOCThb MeHsUIach B mpezaeaax oT 7.2 1o 3.6 kr
3epHa Ha | KT A.B. yn1o0peHuil. MUHUMAJIbHBIMU 3TU
MokasaTeJiu ObLTU JJIST SIPOBOM MIIEHUIIBI — 3.5 KT
3epHa BO BJarooodecrneyeHHbIe roabl U 1.8 KT B oCTpo-
3acyllUIMBBIE.

Marepuanbl TaHHOTO pasaena MOTYT OBITh MC-
MOJIb30BAaHbBI IS TIOCTPOCHUST PAa3IMYHBIX MaTeMa-
TUYECKUX MOJENeil IJIs1 oTpenesieHUsT 3aBUCUMOCTHU
BEJIUYMHBI YPOXANWHOCTH 3EPHOBBIX KYJIBTYp OT
YCIIOBUIA BO3AEIbIBAHUS, a TAKXKe IJII COCTaBJICHUS
MPOTHO3HBIX OLIEHOK U T.II.

Bausnue yoobpenuit u no2ooHblx ycaosuil Ha Kave-
cmeo 3epHa. JIMTENbHBIMU HAOIMIOACHUSMU YCTa-
HOBJICHO, YTO MOCJIE OTWHAKOBBIX ITPEAIIeCTBEHHI-
KOB Ha BCEeX M3YUYCHHBIX arpodoHax (BKIOYass KOH-
TPOJIb) B 3aCYIIUIMBBIC TOIBI GelKa B 3epHE O3UMOI
MIIICHUIIBI HAKaTUTMBAJIOCh OOJbIIe, YeM BO BJIaro-
obecrnieueHHBIe. MUHepaTbHbIE yIOOPEHMS IIPU BCeX
YCIIOBUSIX BJIarOOOECIIEYeHHOCTH OKAa3aJy TTOJIOXKH -
TeJIbHOE BIUSTHIE Ha cofepkaHue Genka. AHAINU3 pe-
3yJIbTATOB TaKKe MOKa3aJl, YTO HaKOIUIEHHWE Oelika B
3epHe 03UMOI MIleHUIBI Ha ypoBHE 13.0—14.3% Bo3-
MOXHO, €CJIU pacXomoBaTh 2.2—2.9 KT a30Ta Ha ¢op-
mupoBaHue 100 KT 3epHa C COOTBETCTBYIOIINM KOJIV-
YeCTBOM ITOOOTHOM TTPOTYKITVH.

IMpumenenue N54P17K7 kak Bo BiaXXHbIE, TaK U
3aCyIIUIMBBIE TONbI B YKWCTOM Mapy MO3BOJWJIO CO-
OpaTh ¢ 3¢pHOM O3MMOM TIIEHULIBI Oesika 374 Kr/ra
(Ha 26% GosbILIE KOHTPOJIA).

HeszaBucumMo oT ypoBHSI BIIar000eCIIeUeHHOCTHU
BEreTallMOHHOIO TMepuoga coop Oelika ¢ ypoxkaem
03MMOM TIIIIEHUIBI B 3HAYUTEIbHOMN CTeNIeHU 3aBU-
cell oT TpenmrectBeHHUKa. 1o s3ToMy mokasareio
031Mag TIIEHUIIA TTOCJIe YMCTOTO Tapa IMPeBOCXOA-
Jla ypoxaii, TOJy4eHHBI OC/e 3aHITOro Mapa, riue
CpenHUil BBIX0OH OeJiKa B yIOOpPEHHOM BapUaHTE CO-
craBmiI 255, a B KoHTpoJie — 151 kr/ra.

B BapraHTax ¢ BHeCEHHEM MIUHEPaIbHBIX YIOOpe-
HUI comepkaHue OellKa B 3¢pHE SIpOBOM IIIIEHUITHI
TaKke OBIIIO GOJIBINE 0 CPaBHEHUIO ¢ HEyIOOpeH-
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HBIM KOHTpoOJieM. Bosblile Bcero ero ObLIO B 3epHE,
MOJIy4EHHOM C MCITOJIb30BAaHUEM a30THBIX U a30THO-
dochopHBIX yIOOpeHUIi: B cpemHeM 3a 22 roga Ha-
OJIIOIeHUIA 3TOT TOoKa3aTeiab cocTaBuia 244, a B He-
ynoopeHHOM KoHTposie — 182 kr/ra. YTo Kacaercsa
BIIMSTHUS IOTOAHBIX YCIIOBUI, TO B YCIIOBUSIX HAIINX
CTalIMOHAPHBIX OIMBITOB MOATBEPAUIOCH OOIICIIPU-
3HAHHOE TMOJIOXKEHNE O MOBBIIICHHOM HaKOIJICHUN
6eJKa B 3aCYIIIUBBIX YCIOBUSIX.

I[pumeHeHe MUHEPATBbHBIX YIOOPEHUWI TTOJIO-
KUTENIBHO CKa3aJloCh Ha XapakTepe HaKOTUICHMS
OeJika B 3epHe Impoca. Bo Bcex ynoOpeHHbIX BapruaH-
TaxX CTallMOHAPHOTO OIbITa Ha MPOTSKeHUu 48 et
HCCIIEMOBAaHUI eTo ColepkaHne B 3epHE TTPEBOCX0-
IWJIO HEeymoOpeHHBIT KOHTposb. Hampumep, eciu
BHeceHue N30 yBeanuuBano comepxKaHue OejIka 110
CPaBHEHMIO C KOHTPOJIEM B CpeoHEM B OINbITe Ha
18.8—20.0%, To mpu nmpuMeHeHNN N60 IIpeBBIICHIE
mocturano 32.9%. Wcronb3oBaHWE TOJBKO JIUIIH
dochopHbIX ynobpeHuit B no3e P16 mom mpoco He
CITIOCOOCTBOBAJIO YBEJIWUYEHUIO OETKOBOCTH 3€pHa.
B cpenreM 3a romsl HaOIIOIEHI B KOHTPOJIBHOM Ba-
puaHTe coop Oenka coctaBui 108 kr/ra, a B BapuaHTe
¢ npuMeHeHeM N54P17K7 — 181 kr/ra unu Ha 68%
OoJbliie.

Ha 6enkoBoCTb 3epHa STUMEHsI CUJIbHOE BIUSTHUE
OKazajay YCJIOBUS YBJIAXXHEHMSI BeTe€TallMOHHOIO Tie-
puola M a30THbIE ynoOpeHus. MakcuMaibHOE HaKOM -
JleHue 6enka B ero 3epHe (15.4—15.7%) Habmonanu B
ocTtpo3acynuiiBble roabl. B Bapmante N54P17K7
CPEIHEroIoBoii cOop Oenka ssumMeHs coctaBui 294, a
B KOHTpoJe — 158 kr/ra. J]onoTHUTeIbHbBII BBIXOM, OeI-
Ka TI0JI BIIMSTHUEM yIoOpeHUi ObI1 paBeH 136 Kr/Ta, 4To
Ha 86% 00JIbIIIe KOHTPOJIA.

B Hammx omplTax a3oTHBIE yOOOpEeHUs U ITOTOMI-
HBbIE YCJTOBUS TAKXKe OMpeNesisiiv coaepKaHue 6enka
B 3epHe oBca. B KoHTpoJie BO BiIaskHBIE TOIBI B 3¢pHE
OBCa HaKaIIMBaJOCh B cpenHeM 9.6% Genka (13Me-
HeHUs no rogam ot 6.8 1o 11.6%). Buecenue N30 mo-
BBICHJIO cofepxkaHue Oeska B 3epHe oBca Ha 0.4, N60 —
Ha 1.7%. Tak Kak Macca 3epHa oBca Ha yIOOPEHHBIX
JIelITHKAX 3aMeTHO yBeJIMYMBaJIach, TO U cOOp Oelika
C €IWHUIBI TUIOMIAAN COOTBETCTBEHHO IOBBIIIAJICS
(mo 245 Kr/ra) 110 CpaBHEHUIO ¢ KOHTPOJBHBIM Bapu-
aHTOM, TJIe ero HaKaruinBaiaoch 157 xr/ra.

TakuM o0Opa3oM, B CTAallMOHAPHOM OIIBITE yCTa-
HOBJIEHbI (haKTOPHI, BIUSIONIME Ha BBIXOH PacTH-
TeJIbHOTO OeJiKa ¢ eAMHUIIbI TIOLAAW: BUI BO3IEJIbI-
BaeMoii KyJIbTypbl, yI0OPEHUS U TTOTOIHbIE YCIIOBUSI.
B yno6pennbix arposanaiagrax crerrHoro IToBoymkbst
no BeJIuuyrHe cbopa Oejika KyJabTypbl CEBOOOOpOTa
pPAacCIoOJIOXKUJIUCH B clenylollleil yobIBaloei mocie-
JIOBaTeJIbHOCTU: O3MMasi MIIeHUlla Mocje YKUCTOro
napa (374 kr/ra), sumeHb (294 kr/ra), o3umas nieHu-

I1a ITocJjie 3aHsTOoro Imapa (255 kr/ra), oBec (245 kr/ra),
sgpoBas mmueHuna (244 xr/ra), mpoco (181 xr/ra).
IMon BimsTHHEM yOIOOPEHNT MaKCMMAaJIbHOE ITPEBHI-
IIeHWe BhIXOma Oeka Hal HeyToOpeHHBIM KOHTPO-
JIeM OTMeUYeHO I sTaMeHs (86%), 03MMOI TTIIeHM -
I TTOCTIe 3aHsTOorO Tapa (69%), poca (68%), oBca
(56%). Ans 03uMOii MIITEHUIIHI ITOCTIE YUCTOTO Tapa 1
SIPOBOIT MSTKOM IIIICHUIIBI YBEJIMICHUS COCTABUIIN
COOTBETCTBEHHO 26 1 34%.

Tpancpopmayus azpoxumuueckKux c80UCME NO4Ebl.
B cranioHapHOM OIIBITE €XErogHO OIPEeaSISIu CO-
JepXXaHue HOOCTYMHBIX OJIS PAaCTeHU COECAMHEHMIA
a3zoTa 1 (pocdopa B ITOYBE ITOJ BCEMU KYJIbTypPaMU Ce-
BoobOoporTa. 1o 3aBeprieHNN KaxXnoi poTaluu Mpo-
BOIWJIM OIpeesieHre 3aIlacoB YIVIEPOa, BaJOBBIX
dopm azorta, pochopa 1 UX OTAECTBLHBIX (PpaKIINii.

YcTaHOBIEHO, YTO B KOHTPOJIBHOM BapUaHTE UC-
XOIOHOE CoJepKaHNe yIaepoaa B CpeIHEM TS 3-X TT0-
Je MeHsutoch ot 2.59% B cioe 0—20 cM TTOYBEI IO
2.40% B cnoe 20—40 cM. 3a 48 neT HAOIMIONEHU B HeE -
yIOOpPEHHOI ITOYBE MUHEPaAIU30BAJIOCh YIJIeponaa
8.45 T/Tra. UHTEeHCUBHOCTDb 1 HAIIPaBJICHHOCTH IIPO-
mecca Ipyu 3TOM U3MEHSIIUCH KaK B 3aBUCUMOCTH OT
CJIOEB TYMYCOBOTO TOPM30HTa, TaK U BO BpPEMEHU

(puc. 3).

CucremaThyeckoe BHECEHHME  MHMHEPAIbHBIX
yIoOpeHi oKa3ajio BIUSHUE Ha COlepKaHUe YTIepo-
na. B BapuanTe N15P13K8 norepu yriaepoaa K KOHILY
2-11 poTaliu ObLIU OOJIBIIIE TTO CPaBHEHUIO C KOHTPO-
sieM Ha 18.1% (1a 0.47 t/ra unu 0.04 1/ra/rom). K KoH-
1y 4-ii poTaluu IIpy MaKCUMaJbHBIX 3a BECh ITEPUOJ
HaOJI0IeHNS TIOTEPSIX B KOHTPOJIE B paccMaTpuBae-
MOM BapMaHTe 3amachl yrjiepola OoCcTaBaJluCh bosee
cTaGMIbHBIMM: YOBLIb OKa3ajach Ha 1.63 T/ra unu B
cpenHeM Ha 0.27 1/ra/Tron MeHbIIIE IO CPaBHEHMIO C
KOHTpoJieM. B cymme 3a 8 poraiiuii B 3ToM BapruaHTe
CTeNeHb MUHEPATU3AIIMU OPTraHUYEeCKOTO BEIIeCTBa
MOYBBI ObL1a 0JIM3KA K YPOBHIO KOHTPOJISI. TakuM 00-
pa3oM, MUHUMAaJIbHAs 1032 yIO0OpEeHU i He uMena cy-
ILIECTBEHHOI0 3HAYEH U [IJ1I TyMYycOOOpa30oBaHus 10
CPaBHEHUIO C KOHTPOJIEM.

B BapuanTe ¢ no3oit ymoopenuit N32P16K7 no
KOHIIa 5-1 poTalluy OTePpU yriiepoaa MpOUCXOOVIIN
OTHOCUTEILHO paBHOMEpPHO U MeHsummch otT 0.12 mo
0.20 T/ra/ron. CnemoBaTelIbHO, TaKasl 103a MHHE-
paIbHBLIX yOOOpeHUuil obecnevynyia OTHOCUTENIbHYIO
CTAOMIIU3ALIMIO COAEPKAHUSI TyMycCa I0XKHOTO YepHO-
3eMa 3a CUeT HAKOIJIEHUS 3aI1acOB JIETKOAOCTYITHBIX
A30TUCTBIX COEOUHEHUI, MOBBIIIEHUS NPUOaBKU
YPOKAHOCTH M MOCTYIIJIEHUST OOJIBIIIEH MacChl pac-
TUTEIBHBIX OCTATKOB Ha (DOHE U3MEHEHUS TUAPOTEP-
MUYECKOTO peXUMa OCEHHUX MeCSIEeB B MEPHUONI
2007—2012 rr. [13].
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Puc. 3. IameHeHMe conepkaHusl OpraHMIECKOTO yriiepoza B rmouBe orbiTa (cioit 0—40 cMm).

I1pu cpegneromoBoii mo3e ynoopenuit N38P13K8
IO KOHIIA 4-11 poTaIluM eXerogHbIe IIOTepH yIaepoma
meHsuiuch oT 0.04 10 0.39 1/ra. K KoH11y 5-it potaumu
OHU JocTUIIM Makcumyma (3.54 T/ra 3a poTaluio
nnu 0.51 T/ra/rom). DTO CKIOHHEI CBSI3bIBAThH C BIIMSI-
HYEM ITTOBBIIIEHHBIX 103 a30Ta. B 6—8-if poTanmsax B
JTaHHOM BapuaHTe OTMEYEHO yBeJIMYeHUE colepKa-
HUS YIJIepo/a, ero MoTepu Mo CPaBHEHUIO C UCXOTHbI-
MU TOKa3aTeIsIMM COKpaTUIUCh M ObUM Ha 1.35 1/ra
MEHBbIIIe, YeM B KOHTpoJie (puc. 3).

IIpn cucTteMaTYeCKOM BHECEHUU Ha | Tra ceBO-
obopotHoii tiomanu N54P17K7 Habmonany Makcu-
MaJIbHBIE B YCJIOBUSIX HAIIIMX 9KCIIEPUMEHTOB MOTEPU
yriaepoaa. 3a 48 JieT B 3TOM BapuaHTe MUHEpaIn30Ba-
JIoch 13.2 T yriaepona opraHM4eCKUX COeAMHEHUI oY~
BbI/Ta. DTO ObUTO Ha 4.77 T/ra OGoJbIlle, YeM B KOH-
TpoJe. [IpnunHOIt yCHIeHHST IPOIIECCOB MUHEPAI-
3a1uu crajo y3koe cootHoureHue C : N B TOYBEHHOM
cpele, aKTUBM3UPOBaBIIee OeSATEIbBHOCTH MHUKPO-
(opsl. B TakKX yCcIOBUSIX MPOLIECC MUHEPATU3aLUN
CYIIECTBEHHO TpeolJiafan Hala INpolieccaMyu TyMU-
dukanuum, criocoOCTBYSl MHTEHCUBHOMY pasjioxkKe-
HUIO paCTUTEIbHBIX OCTATKOB U TyMyca.

Buecenue HaBo3a 40 1/ra B 1-i1 poTaninu crioco0-
CTBOBAJIO CHIDKEHUIO TTOTEPh yIyiepona B 2 pasa 1o
CpaBHEHMIO KOHTPOJIEM yKe K KOHITYy 2-M pOoTaIumu.

ATPOXUMHUA  Ne2 2023

VYMeHblIIeHUE eTO T03bI BO 2—5-i1 poTallusIX IIPUBEIO
K ITOBBIIIIEHHOM MUHepaJu3aluu yriepona. Ero exe-
TOMHbBIC IIOTEPU ObUIM OOJIbIIIE IO CPABHEHUIO C KOH-
TPOJIEM M COCTAaBUJIA COOTBETCTBEHHO B 3-i1 poTallnuu
0.35, B 4-i1 — 0.20, a B 5-it — 0.31 1/ra/Tom. B 6-it
MOCJIEAYIOIINX POTALMsIX, KOTAAa HaBO3 YK€ He BHO-
CUJIM, HAOJIOOAIN CTAa0MIM3alli. COOepKaHUS yIiie-
pona B mmouBe. M3 3TOT0 MOXHO CAEIATh BEIBOM, YTO
BHECEHHEe OUueHb HU3KUX 103 HaBo3a (20 1/ra) 3a po-
TallIO CTUMYJIMPOBAJIO MUKPOOMOJIOTUYECKYIO aK-
TUBHOCTbD 1 Pa3JIOXKEHNE OPraHNYECKOro BEIIeCTBA B
MoyYBe.

ConepxaHue obuiero azora B cioe 0—40 cMm B Ha-
yajie ombiTa cocTaBisiio B cpeaHem 0.23%. UYepes
12 net, K KOHILy 2-i poTalliu, €To 3arachl B HEYI00-
PEHHOM KOHTpPOJIE B BEpPXHEM CJI0€ CHM3WJINCH Ha
1.12 T/ra, 94TO COOTBETCTBOBAJIO €KETOIHBIM ITOTEPSIM
B pa3Mepe 0.01 T/ra [14]. Ha ynoOGpeHHBIX AeasTHKaX
notepu azoTa B cioe 0—20 cM Majio OTJIMYaIUCh OT
koHTpost (0.01—0.02 t/ra/rom). CaMbIMU HU3KUMU
OHU 61U Tpu BHeceHuU HaBo3a (0.01 T/ra/ron).

B Bapmantax mpumenenus NISPI3K8 wu
N32P16K7, a Takxe B KOHTpOJIe K KOHILy 8-if poTa-
1M TI0TepH a3oTa pe3ko Bozpociu (mo 0.02 1t/ra/rom).
Buecenmne ynoopenuii N38P13K8 nmpuBeno K HaKoII-
JICHUIO B TIOYBE OCTATOYHBIX A30TUCTHIX BEIECTB.
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B pesynbraTe CHUXXEHME 3armacoB a30Ta B BEpXHEM
citoe 0—20 cM MOYBHI B 3TOM BapuaHTE 3aMeIIMIOCh
M0 CpaBHEHUIO C KOHTpoieM. MakcuMaiabHas O03a
(N54) cHu3MWIa UTHTEHCUBHOCTD IIOTEPh B OCJIETHNE
2 porauumu mo 0.008 T/ra/ron. OmHako o0OIIMe TOTepHU
OKas3ajanch OOIbIIIe IO CpaBHEHMIO ¢ BapraHTOM N38
Ha 142 kr/ra. Beicokass akKyMyJIsilysI a30Ta B opra-
HUYECKOM YIOOPEHUM U €ro JTUTEbHOE TIoceneii-
CTBUE CTAaOUIIM3UPOBAIIO MIOTEPU a30Ta HA JOCTATOY -
HOo HuU3KoM yposHe (0.007 T/ra/rom), B pe3yibraTe
yero B 3TOM cliydae ero Obl1o yrpadeHo 0.864 1/ra
3a 48 ntetT. TakM 0Opa3oM, 3a Bech IeproI HabJriome -
HUS BO BCEX Pa3HOYIOOPEHHBIX BapUaHTaxX HabIo1a-
JIM TI0OTepu BajoBoro asorta. IIpmMmenenme N38, a
TakXXe HaBO3a MUHUMU3UPOBAJIM IIOTEPU a30Ta BO
BCEX POTalMSIX CEBOOOOPOTA.

BaxXHBIM TeHeTHYeCKMM IToKa3aTejeM, XapakKTe-
PU3YIOIIUM CTeIIeHb 000rallleHHOCTHU T'yMyca a30TOM
U XapakTep MUHEpaJIM3aluy OPraHU4YeCKOTO Bellle-
CTBa, SIBISIETCS COOTHOIICHUE yrjepoda K a3oTy.
B Haugane ombiTa 3TOT MOKa3aTelIb BO BCEX BaprMaHTaX
MeHsIcs B penenax 10.8—11.2, 4To cBMAETEIBCTBO-
BaJI0O O OJIAarONpPUSATHBIX YCIOBUSIX MHHEpaIU3alun
OpPraHMYecKOro BEIIeCcTBa B MOYBe. 3aTeM IPOU30-
mto cyxxkeHue cootHomenus C : N go 10.6—11.0 B
citoe 0—40 cM TTo9BBI. DTO OBIIIO CBSI3aHO C 00JIee MH-
TEHCUBHBIMM MOTEPSIMU YIJIEPOOA II0 CPAaBHEHUIO C
aszotoM. 1o Mepe cTabunm3alnuu 3amacoB yIjiepoaa K
KOHIY 8-11 poTalluy ¥ BO3pacTaHUSI UHTEHCUBHOCTU
IIOTePhb BaJIOBOIO a30Ta IIPOM3OIILIO PACIIMPEHUE CO-
otHoweHusa no 11.3—11.5. UckimioueHns cocTaBuId
BapuaHThl npuMeHeHuss N54P17K7 u HaBo3a, rue
paccMaTpMBaeMBblIil ITOKa3aTelIb COXpPAaHMWJICS Ha HC-
xogHoM ypoBHe (10.8—10.6).

M3yueHue (ppakiiMoHHOro coctaBa a3oTa rokasa-
JIO, YTO MPU MaKCUMAaJIbHBIX €ro MOTePsIX B BapuaH-
Tax 6e3 MpUMeHEHS YI0OpeHUlt, C MUHUMAaJILHOM 1
MaKCUMaJILHOW 103aMU MMHEpPaJbHOIO a3oTa Mpo-
WCXOAWJIO 3HAUYUTEJIbHOE HapylIeHUEe CTPYKTYpbl
¢doHma azotucThiXx coenuHeHuit. ComepkaHue Gppak-
LIMM, B KOTOPOI JEMOHUPYETCSI OCHOBHAS YacTb a30-
Ta, CHIKajach B Bapuante N54P17K7 u B koHTpoJle
Ha 145—146 wmr/xr, B BapumanTte NI15P13K8 — Ha
57.4 mr/kr. B TO Xe BpeMsi OTMEYEHO COKpallecHHE
OvKaliiero pesepBa MUHEPaJIbHOTO a30Ta — JIETKO-
rugpoausyemMoit ¢ppakuuu — ot 18.8 (N54P17K7) no
59.3 Mr/Kr (KOHTpOJib). ONTUMAILHBIM BapuaHTOM
okazanoch BHeceHne N38P13KS8. B atom BapmaHTe
MaKCUMaJIbHO COXPaHWJICSI yPOBEHbB IETIOHUPOBAHUS
asora. I[lorepu cocraBuau Bcero 11.5 mr/kr. He3na-
YUTEIbHBIMU OBLIM TMOTEPU JIETKOTUIPOJIU3YEMOI
dpakumnu (—2.00 Mr/Kr) Npu CoxpaHEeHUU ee OITH-
MaJIbHOM JOJIM B cocTaBe 0011ero a3oTa (8.3%).

ComnocTraBieHne TaHHBIX 0ajaHca pocdopa 1 Ko-
JIM9ecTBa MTOCTYIHBIX (pocdaToB B Havyajae W KOHIIE

poTaluu No3BOJWIN ofpeneauTb pacxon P,Os yno6-
peHuii (Kr/ra) Ha IOBBIIIIEHNE B II0OYBE COACPXKAHUSI
NOABIKHBIX (pocaToB Ha 1 MI/KI. YCTaHOBICHO,
yTo B 1-i1 porauuu ceBooOOpOTa Ha MOBBIIIEHNE B
MoYBe KOJUYECTBa JOCTYITHOTO ISl pacTeHult ¢oc-
¢opa Ha 1 Mr/kr norpebdosainock 11.2 kr P,O5 ynoo-
peHuii/ra. B 8-ii poTaiu 3TOT rnmokKasaTtejb COCTaBII
5.4-7.1 xr P,05 yno6peHuii/ra. 3To ObLI0 O0YCI0B-
JIEHO HaKOIJIeHWeM MOABUXHBIX (hocthaToB B MOUBE
B pe3yJibTaTe CUCTEeMaTUYECKOro MpuMeHeHus1 ¢oc-
¢dopHbIX ynoopeHuii. Ciaeayet Takxke OTMETUTh, UTO
nokazatesib pacxoaa P,O5 ynoOpeHuil Ha Hakoruie-
HUe B MouBe 1 MIr/KT JOCTYITHBIX U151 pacTeHuit poc-
¢aToB MaJio 3aBHUCeJ KaK OT 103, TaK U TepUuOANIYHO-
CcTU BHeceHUs1 hochopa B mmouBy [15].

M3MeHeHus B comepXaHUM TOCTYMHBIX JJIsl pac-
TeHUi (ocdaToB yepHO3eMa IOKHOTO 3aBUCST HE
TOJIBKO OT IoTpebaeHus pocdopa KyTbTypaMU CEBO-
obopoTa, HO M XapakTepa IIOIJIOLIEHUSI PacTBOPHU-
MbIX (ochaToB mouBoii. HabmroneHus1 mokasaniu,
YTO 3a TMEepUOo OT 3aKJIAAKM CTAllMOHAPHOIO OITbITa
Io 3-fi poraluy cCUCTEeMaTUYecKoe IpUMEHEeHUe
MUHEpaJIbHBIX YIOOpeHUil B BapuaHTe lla He 1mo-
BJIMSIJIO Ha COlIeprKaHMe PBIXJIOCBSI3aHHBIX pocda-
ToB (1-10 (ppakiuuio omnpeneasyiv mo merony YaH-
ra—JI>kekcoHa). 3aTo B yIOOpEeHHOI1 MOYBE HE3Ha-
YUTEJIbHO CHU3WJIOCHh KOJIUYECTBO amoModocdaTon
(2-s1 dpakums) u xenezodochartoB (3-51 hpakims).
CyMma MuHepaJibHbIX ¢occhaToB B 3TOH poTalvu
MOJI BJIMSIHUEM YAOOpEHUil MpakTUUeCKu HE U3Me-
HUJIACh.

Haunnas ¢ 4-it porauiu B IT09BE CTAlIMOHAPHOTO
OIbITA OTMEUYECHO CHIKEHME COIEpXKaHUS BCeX
dpakumii MUHEpaJbHBIX PocdaToB, a MX CcyMMapHOe
KOJIMYECTBO YMEHBIIIOCH B BapnaHTe 1 Ha 35, B Ba-
puaHTe 11a — Ha 19% 1O OTHOIIEHUIO K VICXOMHOMY
comepxanuio. B mocnenyommuit nepuon (5—8-s po-
Talli1) CyMMapHOE CoJiepKaHNe MUHEPaTbHBIX (hoc-
¢daToB HAXOOMIOCH MPAKTUYECKU HA OJHOM YPOBHE,
HO MpU 3TOM MEHSUICS UX (PpaKLUMOHHBIA COCTaB.
B mrepByro ouepens mpoucxoaniao yBelmdeHne oc-
dartoB 2-it 1 3-i1 ppaKIInii.

3a mepuon HaGIIONeHWI YCTAHOBIEHO, YTO CyM-
MapHOe cofepXaHne aKTUBHBIX MIHEPAJTBHBIX (hOC-
¢aroB, omnpenenasgeMbix 1o Yanry—Jl>kekcoHy, B Ba-
pMaHTaX W3MEHWIOCh HE3HAYUTEIbHO, pasIudus
MEXIy BapuaHTaMM He TipeBbIanu 7.5%. Ho 4ro ka-
caeTcsl OTHENBHBIX (PPaKIIMif, TO 3MeCh TTPON3OIILIN
HeKOTOpble n3MeHeHus1. [Ipexme Bcero, Ion BIIMSI-
HUEM MUHEPaJIBHBIX YIOOPEeHW, BHECEHHBIX B Cpell-
Hux (N32P16K7, N38P13K8) ¥ mnOBBIIIEHHBIX
(N54P17K7) nmosax pe3ko Bo3pociau (Ha 36—54%
OoJibllle, YeM B HEyTOOpPEHHOM MoYBe) 3amackl doc-
¢daToB 2-i1 rpymIbl. U3BecTHO, 4TO B 3Ty (ppaKLnio
ATPOXUMUA
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BXOIAT ammoModocdaTsl 1 Kucible pocdaThl Kallb-
LIS ¥ MaTHUSI, SIBJISTIOLIMECS OIKANIIINM pe3epBoM
docdopa a1t muTaHus pacTeHWIA.

Yrto KacaeTcss MUHUMAJBbHOM CUCTEMBI ymoOpe-
Huit N15P13K8, To nepronnyeckoe BHECEHUE B TTIOY-
BY HEOOJIBILINX 103 (pocopa B cpeaHeM 3a 8 poTaluit
He MOBJIUSLIO Ha coAepKaHNe KaK 00Ieit CyMMBbI MU-
HepaJibHBIX (pocdaTroB, TaK MU Ha UX OTIACIbHBIX
dpakuii.

SAKIIIOYEHHWE

AnutenbHOe M3ydyeHWE MEeMCTBHS MUHEPATbHBIX
yIOOpEeHWIT B YCIOBUSIX CTAallMOHAPHOTO OIThITa Ha
IOKHOM 4depHo3eMe [ToBOIKBST TTO3BOJIMIIO YCTaHO-
BUTH, YTO TIPOAYKTUBHOCTH 6-TTOJTLHOTO CEBOOOOPO-
Ta 6e3 BHECEHMs YIOOpeHWI CHU3MIIACH 3a 8 poTalnit
Ha 43% (¢ 2.76 no 1.55 T 3.e./Ta 3¢pHOBBIX SIMHUIL B
CpemHeM 3a poTanuio). B cpemHeM 3a M3ydeHHBIH TTe-
puon Harbonee 3(pHEKTUBHBIM 0Ka3aJI0Ch BHECEHUE
Ha 1 ra ceBooOGOpOTHOI miomann 1036l N32P16K7
(cpenHeromoBas npubaBka coctaBuia 0.64 T/ra npu
OKYITaeMOCTH 1 KT IefiCTBYIOIIMX BEIIECTB ymooOpe-
Huii 11.7 xr 3.e.). BoisgBiIeHO Takke, 4TO ypoxKaii-
HOCTBb CETbCKOXO3STMCTBEHHBIX KYIBTYp M IIPOIYK-
THBHOCTB CEBOOOOPOTA B 1I€JTOM 3aBUCEIN OT ITOTOM-
HBIX YCJIOBUI BEreTallMOHHOTO IIepuoma, BHIAa M
O3Bl BHECEHHBIX YIOOpeHMA. DTH 3Ke (haKTOPhI OKa-
3BIBAJIM OOJIBIIIOE BIMSTHUE Ha HaKOIUIEHHWE Geka B
3epHe.

3a BpeMs MpOBeACHMSI ONbITa U3MEHSIJIACH OT3bIB-
YUBOCTh KYJIBTYP CEBOOOOPOTA HA BUIIBI YIOOPEHUIA.
Hanpumep, B 1-1i 1 2-it poTaniMsix 10CTaTOYHO BHICO-
KHe MoKa3aTeiM OKYyaeMOCTH ypoxKaeM UMeJIN Kak
a30THbIE, TaK U pochopHble ynoopeHus. B mociaeny-
IOIIMX POTAUSAX a30T UMeEJ MPEUMYIIEeCTBO Mepe
dochopom, 1 3TO TTO3BOJIMIO CHU3UTH 103y Pocdo-
pa 1o P6.6 1 Ha ero hoHe IPUMEHSTH TOJBKO a30T-
Hble yToOpeHusl.

Yno6peHust yBeIMIMBaIU BBIHOC U3 IIOYBbI IIATA-
TeJIbHBIX BEIIECTB, M 3TOT IMPOIIECC YCHIIUBAJICS MPHU
YAYYIIEHUH YCJIOBUI YBIAXKHEHMSI BET€TALIMOHHOIO
rnepuona. MakKCUMAaIbHYIO IPOAYKTUBHOCTb CEBO-
000poTa B 30HE IOXHBIX 4epHO3eMOB I[1OBOJIKbSI
obGecreyn 0aJaHC MUTATEIbHBIX BELIECTB C YDOBHEM
Bo3Bpara azora 99.7, docdhopa — 83.0, kanug —
18.3%.

ITotepu yriepona u3 HeyToOpeHHOM IMOYBHI 3a 8 po-
tauwmii B cinoe 0—40 cm coctasuim 0.17% v 8.45 T/ra.
MunepanbHble ynoopenusi B mo3ax N32P16K7 wu
N38P13K8 cHusuiau norepu yriaepoja Ha 20—22%.

INoTepu BasoBOrO a30Ta 3a M3YYCHHBIN MIEPHOI B
HeymoopeHHoit mouBe (ciaoit 0—40 cMm) cocTaBWIM
1.12 t/ra. MunumanbHbiMHU (0.864 T/Ta) OHU GBLIU B

ATPOXUMUA
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BapuaHte N38P13K8. [Ipn 3TOM OTMEUYEHO, YTO MO~
JaBJISTIOIIAs YaCTh ITOTepb a3oTa (85% OT ero o6IIero
KOJIMYECTBA) TIPUXOAWIACh Ha HETHAPOIHN3YEMYIO
dpakauo. UMEHHO 3TO MOTJIO CIIYKUTh TIPUINHOMN
CHIXKeHUS 3(P(PEeKTUBHOTO TUIOIOPOINS.

OTMedeHHbIE B TeUEHUE BCETO TMTeproia Hadroae-
HUMI1 U3MEHEHUSs colepKaHus BajloBoro ¢gocdopa B
cioe 0—40 cM ObUTM HeCyIIeCTBEHHBIMU (KO3 hUII-
eHT Bapuanyu = 7.1%). MuHepaJlbHble YIOOPEHUs He
OoKazajiM CyLIECTBEHHOIO BJIMSHMS Ha COlIepKaHue
CYMMBbI MUHEpPaAJIbHBIX (pochaToB, onpeaeIeHHbIX MO
Metony Yanra—Jl>)keKCOHA, HO OHM YBEJIUYWJIU Ha
36—54% xommuectBo (ocdaroB 2-it rpymmbl (Kajib-
uiicdocdarbl), KOTOpbIE SIBISIOTCS ONVKaAMIIUM pe-
3epBOM (oCcHOPHOro NMUTAHUSI PACTCHUIA.
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Study of the Long-Term Effect of Mineral Fertilizers
in a Stationary Experiment in the Steppe Volga Region
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The analysis of the results obtained over 48 years in a long stationary experiment with fertilizers, which is lo-
cated in the Saratov region (Russia) on the southern heavy loam chernozem, is presented. The influence of
various types and doses of mineral fertilizers on the productivity of 6-field crop rotation, yield and grain qual-
ity of cultivated crops (winter and spring wheat, millet, barley, oats) has been studied. The optimal doses of
fertilizers for the arid steppe of the Volga region have been identified, providing maximum yield increases and
the greatest payback of 1 kg of mineral fertilizers. The influence of the conditions of humidification of the
growing season on the yield of grain crops, the accumulation of protein in the grain and the removal of nutri-
ents from the soil is shown. The scales of carbon losses, gross nitrogen and phosphorus reserves have been
established both in untreated soil and with the systematic application of various doses of mineral fertilizers

over 48 years of observations.

Key words: southern chernozem, long-term stationary experience, mineral fertilizers, crop rotation produc-

tivity, fertilizer payback, steppe Volga region.

ATPOXUMHUA  Ne2 2023



