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B nentpanbHoit 30He KpacHomapckoro kpast P®, Ha yepHO3eMe TTpeIKaBKa3CcKOM CJIa0OBBIIIEIOYEHHOM
CBEepXMOIITHOM Ha 60a3e HalmonanbsHoro nieHTpa 3epHa uMm. I1.11. JlykbsiHeHKO B TeueHue 6oJee 15 jieT rmpo-
BOIWJIA MICCIIEMOBaHKE HOBBIX, O0Jiee 3(h(MEeKTUBHBIX CIIOCOOOB pacyeTa ONTUMAIbHBIX 103 a30THBIX IO~
KOPMOK O3UMOI MIIEHUIIbI, OTIMYAIOIINXCSI BICOKOI OKYNaeMOCTblo. MeTon010Irn4yecKoii OCHOBOM MC-
CJIeTIOBaHUSI OBLIO MPEIITOJIOXKEHUE O TOM, YTO TIPU pacyeTe ONTUMATbHBIX 103 a30THBIX yI0OpeHUit He00-
XOIWUMO YYUTHIBATb UCXOMHBIN YpOBEeHb 3(D(HEKTUBHOTO MJIOA0POAMS MOYBBI, COCTOSIHME arpoduUTOILIEeHO3a
U TJIAHUPYEMYIO YPOXKAHOCTD. PellleHre mocTaBIeHHOM 3a1a41 BO3MOXHO JIMIIb C TIOMOIIbIO CUCTEMHO-
ro aHaJiu3a CBSI3U YPOXANHOCTU O3MMOi1 MILIEHUIIbI C BblllIeyKa3aHHBIMU (haKTOpaMU, MOCTPOEHUs pe-
IPECCUOHHOM MHOXECTBEHHOI HEJTMHEWHOM MaTeMaTUIeCKOM MOAEIM M MaTeMaTUIECKOTO MOJETMPOBa-
HUS pa3IMYHBIX CUTYaIMii TPU TTOMCKE ONTUMAJIbHBIX 103 TONKOPMOK. B KauecTBe ucxonHoi nHbopMa-
IIMY OBIIM MCIOJb30BaHbI NJaHHBIE, MOJIyYeHHbIE B MHOTOJIETHUX MHOTO(MAaKTOPHBIX TOJIEBBIX OMbITaX,
KOTOpBbIE 3aBEPIIUIUCH Pa3pabOTKOM 2-X HOBBIX CIIOCOOOB OMpeneeHUs ONTUMATbHBIX 103 a30THBIX MO -
KOPMOK O3WMBIX KOJIOCOBBIX KYJIBTYp (ITepBOil Y BTOPOI1), OTBEUYAIOIIUX BhIIIEYKa3aHHBIM TPEOOBAHUSIM.
IIpuBeneHbl pe3yabTaThl 3JIETHUX MOJEBBIX OIMBITOB MO U3y4eHUIO 3¢(h(EKTUBHOCTU U OKYIIa€MOCTU a30T-
HBIX TOJKOPMOK O3UMOM IMIIIEHUIIBI B 3aBUCUMOCTH OT CITOCOOOB MX pacyeTa. ATpOKIMMATUIECKHUE YCI0-
BUSI B TOJIbI MPOBEAECHUS UCCIETOBAHU, XOTSI U OB pa3IMUHBIMU, HO B 1I€JIOM OKa3aJiCh OTHOCUTEILHO
GIarONpPUATHBIMU IS TIOJIyYeHUST XOPOIIEro ypoxasi o3umoit nineHuibl. B 2015 u 2016 rr. npoBoauiu
CPaBHUTEIbHbIE UCTIBITAHUS 3(P(PEKTUBHOCTU U OKYITA€MOCTH 2-X HOBBIX CITOCOOOB pacyeTa ONTUMaIbHbIX
1103 1-#1 1 2-1 a30THBIX ITOAKOPMOK 03MMOM HIIeHUIEL. /1151 cpaBHeHMsI ObLUIM BEIOpaHBI 2 M3BECTHBIX, IITH -
POKO IMpUMEHSIeMBbIX Ha ITPaKTUKe, “TabJuYHbIX” MeTona (mpototumnsl 1 u 2). B 2015 r. uccneqoBanue npo-
BOAWIU ¢ copToM I'poM (mpeaiecTBEHHUK — KyKypy3a Ha 3epHo), B 2016 r. — ¢ coproM FOka (mpeniie-
CTBEHHUK — o3uMas TieHuia). [lokazaHo, 4To MpMMeHEeHUe OPUTMHAIBHBIX METO0B pacyeTa ONTUMaTb-
HBIX 103 1-if 1 2-i1 a30THBIX MTOAKOPMOK O3UMOIA TIIIEHUIIBI CYIIIECTBEHHO MOBBIIIATIO UX 3((MEKTUBHOCTh
1 OKyIlaeMocTh (Kak 1-ii, Tak u 2-X B CyMMe) MO CpaBHEHMIO ¢ nportotunamu (Ha 35—200%), ipu 3ToM,
OKYITaeMOCTb a30THBIX ITOAKOPMOK, TO3bI KOTOPBIX PaCCYMTAHBI IO MPOTOTHUIIAM, CocTaBIsia ~12—14 Kr/Kr
(B cpenHeM 3a 2 rojia), a OKynaeMoCTb MOAKOPMOK, PACCUMTAHHBIX MO OPUTMHAIBLHBIM METOAUKAM, —
22—24 xr/kr. B 2021 1. (mpeamecTBeHHUK — cosi, copTa Anenb u barpat) usyunnm aphekTuBHOCTb U OKY-
MaeMOCTb a30THBIX TONKOPMOK TMPU PacyeTe UX 103 TOJbKO [0 OPUTUHATIBLHBIM MeToAMKaM. bblio mokaza-
HO, 4TO JIake TTPU BEICOKOM YPOBHE YPOXKAHOCTU 03MMOM TTIIIEHUIIBI B KOHTpoJIe (~60 11/Ta B cpemHeM IS
000MX COPTOB) MPUMEHEHME 2-X a30THBIX IMTOAKOPMOK, 103bl KOTOPBIX PACCUMTAHBI IO OPUTUHAJIBHBIM M-
TOAWKAaM, ITO3BOJIMJIO JOCTHYh YPOXAHOCTh o3uMoil mineHubl 80—90 1m/ra mMpM WX OKyNmaeMOCTH
~22 Kr 3epHa/KT 1I.B. yI0OpEHMUIA.

Karoueswie croea: o3rmas mieHuIa, ypoxXailHOCTb, CUCTEMHBIN aHAIN3, MaTEMATUYECKOE MOIEIMPOBA-
HUe, OIIpeHesIeHe ONTUMATBLHBIX 103 a30THBIX IMTOTKOPMOK, 3((GEKTUBHOCTD M OKYITAEMOCTD YIOOpEHMIA
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BBEAEHUE BpeMsi, KaK yKa3aHo B pabote [1], 1o aTuM Kputepu-

DddeKTHBHOE TIPUMEHEHIE yIo6peHHii, nx Bol- M POCCHUSI CYIIECTBEHHO yCTyIaeT pa3sBUTHIM CTpa-
COKasl OKYIaeMOCTb OUY€Hb BaXKHBI KaK JISI OTAENb- HaM. YCYryOuser MmojoXeHne 3HaYuTeIbHbIN 1rucha-
HOTO CEJIbCKOXO3SMCTBEHHOTO IMPEANPUATUSA, TaK U JIAHC a3oTa, pocdopa 1 Kajims B ITI0YBE OOJIBIINHCTBA
IIJISE BCero ceJibckoro xo3stiictBa PM B ieioM. BTo ke  permoHoB [2]. B ¢Bs13u ¢ 3TuM, pa3paboTKa HOBBIX,
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6oJiee TOUHBIX CITOCOOOB pacueTa ONTUMAJBHEIX 103
yooOpeHMii, TOBBHIIAIOIINX UX 3(PGEKTUBHOCTL U
OKYyIIaeMOCTb, SIBJISIETCS BeChbMa aKTyaJbHOM 3ama-
yeii. [Tom 3dppeKTMBHOCTBIO TOIKOPMOK MOHMMAaEM
MIPUPOCT YPOKANHOCTHA O3UMBIX KOJIOCOBBIX KYJIBTYP
B pe3yJbTaTe UX IPUMEHEHUSI.

UccnengoBanne >3(p@HEeKTUBHOCTA a30THBIX ITOI-
KOPMOK O3MMBIX KOJIOCOBBIX KYJIBTYp IIPOBOAWIN B
TedeHUe IJIUTeIbHOro BpeMeHu — ¢ 2006 mo 2021 r.
Ha ocHoBaHuM pe3yJbTaTOB MHOTOJIETHUX U MHOTO-
¢GaKTOPHBIX IIOJIEBBIX OIILITOB OBbLIO YCTaHOBJIEHO,
YTO CYIIECTBYIOILIME CIOCOOBI pacyera 03 a30THBIX
MIOAKOPMOK He HO0CTaTOYHO 3(PGdEKTUBHBI, T.K. HE
YYUTBHIBAIOT BJIUSHUE PAAa CYLLIECTBEHHBIX (DAaKTOPOB
U X B3aUMOAEUCTBUI Ha YCBOEHUE a30Ta U IIPOAYK-
LIMOHHBII IMpoLecc.

IIpu sTOM ¢ momolbio mporpaMmbl “MHOXe-
CTBEHHBIN HEJIMHEWHBIN pPEerpecCMOHHBINA aHaan3”
(mporpamMma cosnaHa B JlJabopaTopuM OroMaTeMaT-
yeckux MeTonoB B KHUMCX um. I1.11. JIlykesgsHeHKO
(r. KpacHomap) B 1996 r.) OBIJIO YCTaHOBJICHO, 4YTO
cyMMapHasi 3HAYMMOCTb YYEeTHBIX (DAKTOpPOB, HC-
MOJIb3YyEMbBIX TIPU pacyeTe O3Bl TEePBOI a30THOM
MOAKOPMKH O3MMOI TTIIEHULIBI TTO OOIIETTPUHSITOM Me-
Toauke [3, 4] HeBenuMKa, u coctasisieT Bcero 40—50%.

WUcxons 3 aToro, OBIJIa TTOCTaBICHA 3aadya pas3-
paboTaTh HOBBIE CITOCOOBI ONpeAeICHUS ONTUMAaJTh-
HBIX 103 a30THBIX ITOIKOPMOK. PerieHne aToit 3amaqn
OBLIO pa30MTO Ha 2 3Taria: IIePBHI — ITOCTPOCHME pe-
TPECCUOHHBIX HEJIMHEHHBIX MHOXECTBEHHBIX MOJIE-
Jieit CBS3U AMCHEePCUr YPOXKAMHOCTUA O3MMOM TIlIe-
HULEI ¢ TUCepcreii HanboJiee CylmeCTBeHHBIX (Pak-
TOPOB, a WMEHHO: /103 a30THBIX MOIKOPMOK,
ncxXogHOTo 3 (PEKTUBHOTO IJIONOPOIHS TIOYBEI M CO-
crosgHus arpodutoneHo3a (ADPII) o3UMOil TIIeH-
LBl TIOCJIE BHIXOMA U3 3MMOBKM, YPOBHSI HAKOILIEH-
Hoit 6uomaccel ADII 1 conepkaHus B Heit a3oTa (B
Havaze ¢as3bl cTeOeBaHMs); BTOPOIl 3Tall — MOMCK
ONTUMAJIbHOM M03bl a30THBIX MOAKOPMOK (I03bI 1-i
U 2-1i ITONKOPMOK PaCCUMTHIBAIOT OTIAEJIBHO) C IIOMO-
IIBI0 KOMITBIOTepHOM TTporpaMMsl “Ilonck aprymeH-
Ta MO 3aJaHHOMW (YHKIMM’, TOe apTyMEHT — J03a
aszoTa (B ITOOKOPMKeE), a (yHKLUS — IUIaHUpyemasi
YPOXKAMHOCTb.

Co3maHHBIe MaTeMaTUYECKHE MOJIEIIN UMEIOT BbI-
COKMIi ypOBEeHb AeTepMUHALIUU (CyMMapHast 3HaAY1-
MOCTh YYTEHHBIX (pakTOopoB cocTabisieT 80—90%) u
“paboTtaroT” B OomnpenesIeHHON arpoKJIMMaTHYeCKO
30He. ONTUMAaIbHBIE T03bI ITOAKOPMKM PacCUUTHIBA-
IOT JJ1sI KaXKIOTO KOHKPETHOTO TT0JIsI OTIAEIBHO C yde-
TOM 3Talla pa3BUTUs pacTeHuii, coctogHuss AMPII,
colepKaHWsI MHWHEpaJIbHOTO a30Ta, YCBOSEMOTO
dochopa, 0OMEHHOTO KaJiMsl, 3aI1acoOB ITPOIYKTHUB-
HO B/1ary B mo4Be (B JajbHEMIIeM (TIpU Iepexoae Ha

IPYTYI0 MOIENb) IS y4eTa BJIaroo0ecredeHHOCTU
A®II cranu ncrnonb3oBaTh TaKO GaKTOP, KaK “CyMm-
Ma OCEHHE-3MMHHUX OCAIKOB” B YCIOBUSIX KOHKPET-
HOTO To/la ¥ 30HBI BO3ACIBIBAHNS) U IJIAHUPYEMOM
ypoxaitHoctu. [Ipy 3TOM yYMTBIBAIOT M (PUTOLIEHO-
TUYECKHNE OCOOEHHOCTH COPTA, T.K. B Pac4YeT BXOMIAT
BJIeMeHTHI CTPYKTYyphl AMIIl o3uMoil MIeHULIbI, B
KOTOPOI OTpazkaroTcss ocooeHHocT: reHoTuIa. Ilep-
BOHAYaJIbHO OBLIM MCIOJIb30BaHbI MaTeMaTUIECKIE
Mozenu, Tae pyHKIIMei Oblia ICKOoMas 103a a30THOM
MMOIKOPMKH, a IS €€ ONpeneIeHUS IIPUMEHSIIN IIPO-
rpammy “Excel” [5, 6]. B manbHeiiieM, mo psay Opu-
YMH, CTaJIXd UCIIOJIh30BaTh MaTeMaTUIECKIIE MOIEIIN,
rae (QyHKUMEn SBISETCS IUIaHUpyeMasl ypoxKaii-
HOCTb, a apryMeHTaM! (B YMCJIE IPOYMX) — UICKOMBIE
JIO3bI a30THBIX ITOIKOPMOK, KOTOPBIE BHEIYUCIISIIOT C
IMOMOIIBIO ITporpaMmbl “IlomMck aprymeHra 1o 3a-
ITaHHOM (yHKIIMK . DTU CIOCOOBI pacueTa yxKe IpH-
MEHSUIA B PSAE CENbCKOXO3SIUCTBEHHBIX MPEIIIPUSI-
it KpacHomapckoro xpasi. B craTtbe mpuBeneHEI pe-
3yJAbTaThHl TpexJIeTHUX wucciaenoBaHuii (2014/2015,
2015/2016, 2020/2021 rT.).

METOAMNKA NCCIIELJOBAHUA

IToneBble OMBITHI pa3Melald Ha SKCHEPUMEH-
TaJIbHBIX TTOJIsIX HallmoHanbHOTO 1IEHTpa 3€pHa UM.
I1.I1. JIykbsiHEeHKO B LIeHTpaiabHOIi 30He KpacHonap-
cKkoro kpasi. Kitumat 30HBI, I1ie MPOBOIWIN OITbITHI,
YMEpPEHHO-KOHTUHEHTaJIbHbII, C YMEPEHHBIM, HO He
YCTOMUYMBBIM YBJI&XKHEHUEM, TMOYBa — YEpHO3EM
MpenKaBKa3CKuii ciabo BbILIETOYESHHBI CBEPXMOIII-
HBbIl [7].

OnbITHl TIPOBENEHbl Ha JeJsTHKax IUIOIIaablo B
15—20 M? (B pa3HbIe TOIbI) B MATUKPATHOI! TOJIEBOIA
TMOBTOPHOCTH, NEJISTHKY paclojiarajiuch cucTeMaTuye-
CKU-PEHIOMU3UPOBaHHO. B KauecTBe MpediecTBeH-
HUKOB MCIIOJL30BAIM KyKypy3y Ha 3epHo (2015 r.),
o3uMylo TmeHwuIry (2016 1.) u coro (2021 1.).

C 1enbl0 MCKIIOYEHUS] BJIMUSHUS COPTOCHEIIM-
¢duvHOCTU (T€HOTUIIMYECKOUN COCTaBJsONIei peak-
LIMM cOpTa HAa YPOBEHb a30THOTO MUTAHUSI) U B CBSA3U
C COpTOCMEeHO (TTpU paitOHUPOBAHUHN) B OTBITAX UC-
MOJIb30BJIM HECKOJIbKO COPTOB O3UMOI MSTKOM
mneHunsl (Triticum aestivum L.): B 2015 1. — I'pom; B
2016 r. — FOxa n B 2021 1. — barpat u Anenb. Bee cop-
Ta O3UMON TMILEHUIIbI, UCTIOJIb30BAHHbIE B OTbBITAX,
BeiBeneHbl B HI3 um. I1.I1. JlykpsiHeHKO, OHM OBbLIA
palioHUpOBaHbl B LieHTpajlbHOU 30He KpacHomap-
CKOro Kpas, 00JagaloT BBICOKOW MOTEHILMaIbHOM
ypoxaiHocTbIo (1o 100 11/Ta) 1 cpenHei yCTOIYnBO-
CTBIO K DKCTPEMAILHBIM YCIOBUSIMU Cpelibl U (DUTO-
MaToreHaM.

B 2015 1 2016 ronax 3¢deKTUBHOCTb HOBBIX CIIO-
co0OB pacyeTa ONTUMAaJIbHBIX 103 a30THBIX MOIKOP-
ATPOXUMUA
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MOK M3y4yalii B CpPaBHEHUM C 2-Ms cTaHaapTamu (St
u St,), rae St; — BapMaHT OMbITa, B KOTOPOM a30THbIE
TTONKOPMKH He TIpPUMEHSUTH, St, — BapyaHT OITbITA, TIe
KCTOJIb30BaJId a30THBIE TMOAKOPMKHU, A03bI KOTOPBIX
OBbUIM pacCYMTaHbl TPAOAUIIMOHHBIMU MeToaMu (Mpo-
ToTUIR) [3, 4]. B 2021 1. UCTIOIB30BAIU TONBKO St;.

IMTpu nzyyeHnm sppeKTMBHOCTU MEPBOIT A30THOM
MOAKOPMKH, yIOOpPEHUsI BHOCWIN B TEPUO Havasaa
BECEHHEIl Beretaluu pacTeHui (KoHel (eBpaisa —
Hayajao MapTa) MO CJIEAYIOLIEi CXeMe, BapUaHThI:
1 (St;) — nonkopmKy He BHOcwiHu, 2 (St,) — momn-
KOPMKY BHOCHWJIM, €€ 03y PaCCUMTBIBAJIU T10 TIPOTO-
tumny 1, 3 — MOIKOPMKY BHOCWJIH, €€ 103y PACCUUTHI-
BaJIi 10 OPUTMHAIILHOMY MeTony 1.

Ilpu wusyyeHnn >(PpGEeKTUBHOCTH 2-X a30THBIX
MOJKOPMOK yIOOpeHUsT BHOCWJIM IO CJeAyoleit
cxeme, BapuaHThI: 1 (St;) — TOAKOPMKM HE BHOCWUJIH,
2 (St,) — MOAKOPMKMU BHOCUJIU (MIEPBYIO 1 BTOPYIO),
pacyeT 103 MPOM3BOMIIIN IT0 IpoToTHHaM 1 1 2, 3 —
MOOKOPMKN BHOCWJIU (IIEPBYIO U BTOPYIO), pacyer
103 MPOU3BOIUIIN MO OPUTUHAJIBHBIM MeToaaM 1 u 2.
ITpu 3TOM NepBYIO NOOKOPMKY BHOCHIIN KaK YKa3aHO
BBIIIIE, a BTOPYIO — B ¢hase cTedneBanus (IV—V satansl
opraHoreHe3a 1o Kymepmas [8]).

B xadectBe ymo6peHuit ucroab3oBaiu N,, (34%),
AD (12 u 50%), K, (60%). B 2015 u 2016 Tr. MO3BI
IMOAKOPMOK PACCUMTHIBAIA KaK IO MPOTOTUIIaM 1 1
2, TaK ¥ 110 OpUTHMHAJIBHEIM MeTomam 1 m 2, B 2021 1. —
TOJIBKO OPUTUHAIBHBIMUA MeTomaMmu. OcTaibHas ar-
pPOTEXHWKA COOTBETCTBOBAJA PEKOMEHIAIIUSIM, TIPH-
HATBIM JUIS IIeHTpaJbHOM 30HBI KpacHomapckoro
Kpasl.

Db heKTUBHOE IUIOAOPOINE IIOUBBI OTIPEICIISLIN
B 2-x cinosix: 0—20 u 20—40 cMm. HutpartHbIii a3oT
(N-NO;) omnpenensiii MIOHOMETPUYECKUM METO-
noM (FOCT-26951-86), azor ammonust (N-NH,) —
mo F'OCT-26489-85, conepxaHue yCBOSIEMbIX (hOpM
dochopa U oOMEHHOro Kajausi — mo MadyuruHy
(FOCT-26205-97).

Bnaroo6ecneueHHocTh APLL 03MMOIi MIIIEHULIBI
nepen pacyeToM A03bl NePBOI a30THOM MOAKOPMKU
OIIpEeNeISUIN T10 CYMME OCEHHE-3MMHUX OCaIKOB (3a
IX—XII u I—1I mecs11b1), BRITTABIIMX Ha KOHKPETHBIX
MOJISIX MHCTUTYTAa B KOHKPETHOM CEJIbCKOXO03sii-
CTBEHHOM Toay (o naHHbIM Meteonocta HII3 um.
I1.I1. JIlykesiHEeHKO).

OueHKy cocrosgHus arpoduroneHosza (ADII)
O3MMOI MIIEHUIIbI ITPOBOAMJIM COINIACHO METOAM-
KaM, pa3paboTtaHHBIM paHee (MeTognku pa3padora-
HBI B OoTIene (pU3NOJIOTUN U ONMOMU3UKNA pacTCHUMN
KHUUNCX um. I1I1. JIykpsiHEeHKO, 3aKITIOUNTEIbHBIN
oTuer “Momenb copTa 03UMOit TeHuLbr”, 1986 T.).
B yactHocTH, onpenenerHue ryctotel ALl u yaenb-

ATPOXMUI

Nel 2023

Hoii buomaccel ADLL 031MOIi TIIIEHULIBI TPOU3BO-
IWIM Ha 2-X y4eTHbIX muromankax (rmo 0.25 m?) Ha
KaXXI0M U3 3-X HECMEXKHBIX TTOJIEBbIX TIOBTOPHOCTEIA.
Onpenenenue ryctorel ADLL (crebaeii/M?) nmepen
1-1f a30THOI MTOOKOPMKOI O3MMOI ITIIEHUIIBI ITPO-
BOIWJIM B Hayaje BECEHHEro OTpacTaHUS pacTeHUM
(III—IV 3Tam opraHoreHe3a) MyTeéM MX BBIKAITbIBa-
HUS U MOoACYeTa OOIIEero KoaudecTBa credseit (miu-
HOM >1 cM) 1 B cpenHeM B BapyaHTE ONbITA IJIsI KaxK-
JIOTO 13 COPTOB.

OmnpeneneHue ynenbHoi ouomaccel APLL (r/m?)
nepen 2-il a30THOM IMTOIKOPMKOI 03MMO MIIEHUIIBI
MIPOBOIMIN B Hadaje crebneBaHms pacteHuil (IV—
V aTan opraHoreHe3a) IyTeM BbIKallbIBAaHUSI pacTe-
HUI ¢ YYETHBIX IUIOIIAM0K, OTAEeJIeHUeM Haa3eMHOM
Ouvomacchl OT MoOA3eMHOI (OTmesieHUue Haa3eMHO
YacTu Kaxa0ro cTeOJ1s OT MOA3EMHOM MPOBOAUIN T10
rpaHMIe MEXIY 3eJIeHOI 1 00 YacThio CTeOJIsT) U
B3BEIIMBAaHUEM MOJYYEHHOI GHMoOMAacChl C najlbHE-
IIUM PAacyeTOM BEJIWYMHBI YyIeIbHOW OHUoMacchl
A®II B cpemHeM B BapraHTe. OTHOBPEMEHHO C 3TUM
MPOBOJIWJIM ONpeae/ieHUE CoAePKaHUsI OOIIEro a3o-
Ta B 6uomacce o3umoii mineHuibl (mo Keenbaanio,
T'OCT 13496.4-93). BrolormyecKyo ypoKaitHOCTh
03MMOI TIIIEHWIIbI ONpeaessiiv B TIEpUO1 BOCKOBO
crenoctu (XII aTam opraHoreHesa) IyTeM cKallliBa-
HUS PAcTEHWI Ha 2-X YYETHBIX IJIOIIaAKax BO Bcex
MOBTOPHOCTSIX KaXXIOTro BapuaHTa, MOACYIIMBAHUS
CHOITIOB U OOMOJIOTOM MX Ha CTallMOHApHO MOJIO-
TWIKE, B3BELIMBAHWEM 3€pHaA W pacuyeToM CpemaHeid
YPOXKailHOCTU B BapUaHTEe U cOpTa C IPUBENECHUEM €€
K 6a3ucHOi BiaxxHocTH 14%.

B 2014/2015 cenbcKOX0351i1CTBEHHOM IOy ITOTO/I -
Hble YCJIOBUSI ObLIM OJIAaTONPUSITHBIMU IJISI pOocTa U
pa3BUTHUS paCTeHUI O3UMOM MIIIEHUIIbI, HO OTJInYa-
JIUCh PSIIOM OCOOEHHOCTEN. B yacTHOCTH, OCEHb BbI-
Jefisiach paHHUM HACTYIUIEHUMEM XOJIOAOB, 3MMa,
HAIIPOTHUB, OblJIa TeTuiee 0ObIYHOr0. CyMMa 0CcagKoB
3a oceHHe-3uMHui nepuon 2014/2015 1. cocraBuia
297.8 MM, 9TO O6BUTO Ha 16% MeHBIIIe CPETHEMHOTOJIET-
Heit. [MaporepMuyecKuii pexkuM B BECEHHME MECSIIbI
ObUT OJIM30K K CPETHEMHOIOJIETHUM ITOKa3aTesisiM, a
JieTo (WMIOHb) OTIMYAIOCHh OOJBIIUM KOJMYECTBOM
0CaIKOB 1 TEIUIOI TTOronoii. ATpOXMMUYECKIIA aHATIN3
MaxOTHOTO CJI0s TTOYBHI Mepe 3aKIaAKO orbiTa Mo-
Kaszajl, YTO cofepkaHWe HUTPATHOTO a30Ta B TMOYBE
ObLIIO OUYeHb HU3KUM (2.9 Mr/Kr), ycBossieMoro ¢oc-
¢dopa — oueHb BEICOKUM (64 MT/KT), 0OOMEHHOTO Ka-
JIMSE — BBICOKUM (472 MT/KT); peakiusl IOYBEHHOIO
pactBopa — cinabokuciaoit (pHgq 5.3).

B 2015/2016 . TioromHble YCIIOBUSI OBLIM TaKKe
0J1aronpUSITHBIMM JJI1 O3UMOI MieHu1bl. OceHb OT-
JIM4Jayiach IOBBIIIIEHHBIM TeMIEPATYPHBIM PEKMMOM
¥ OOJIBIIIM KOJIMYECTBOM OCAIKOB. 3MMa ObIia MST-
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Tabomuna 1. D dexTuBHOCTH 1-i1 a30THOI MOAKOPMKY 03MMOIA MIIIEHUIIBI TPY PA3TUUYHBIX CIIOCO0aX pacuera ee J03bl

OcHoBHOE IpuGaska
Ipenect- Bapuamnr, IMonkopmka, |YpoxaiHOCTB, | yposkaitHocTi** | CIIOCO0 pacuera
Tom Copt ynobpeHue,
BEHHUK Ne kr N/ra u/ra 103 TIOKOPMOK
KT 1I.B./Ta 1w/ra %
2015 | Kykypysa | Ipom 1 (Sty) NOPOKO* 0 56.0 - — —
Ha 3CpHO 2 (Sty) 35 58.6 2.6 4.6 | Tpororun 1
3k 50 67.6 11.6 20.7 | OpurvHanIbHBIIA
crocoO 1
2016 | Osumas FOka 1 (Sty) NOPOKO* 0 33.7 - — -
feHma 2 (Sty) 90 52.9 19.2 | 57.0 | Tpotorun 1
3 72 59.4 25.7 76.3 | OpUTMHAIBHBIN
croco0 1
2021 Cos Amens | 1(St;) |N20P50K100 0 63.1 — — —
3 70 79.2 16.1 25.5 | OpurMHAIbHBII
croco0 1
Barpar | 1 (St)) 0 57.0 — — —
3 57 78.9 21.9 38.4 | OpurvHanbHbII
croco0 1

*B 3TH rogbl OCHOBHOE yI[OﬁpeHI/Ie HE BHOCHJIU B CBA3U C BBLICOKMM HUCXOIHBIM COACP>XKaAaHUEM B ITOYBE YCBOACMOI'O (boccbopa u

0OMEHHOTIO KaJIusl.
**[To cpaBHEHUIO ¢ BapuaHToM 1 (St;).

***BapraHT 3 — OpUTMHAJIBHBIN MeTOx, 1.

20151. — 3.6 2015r. — 4.7
P, % 2016r.—4.3 HCPy;, u/ra 20161 —5.7
2021 r.—4.5 2021 r. — 6.0

Koii (Temyiee 0ObIYHOI0). 32 OCEHHE-3MMHUI IEPHO,
2015/2016 r. Beimano 402 MM ocagkoB, 4To Ha 14%
OoJIBIlIe CPETHEMHOTOJIETHETO mokKazartesis (353 Mmm).
Hauanmo BeceHHeil Beretal HACTYNWJIO PaHBIIE
OOBIYHBIX CPOKOB. JIeTo oT/IMUYanoch 3HaUYNTEIbHBIM
KOJIMYECTBOM OCAJIKOB B MEPUOI HAJIMBA 3€pHA, UTO
BBI3BAJIO €T0 “CTEKAHUE”, yXyILICHUE KA4ECTBA U He-
KOTOpOE€ CHUKEHUE YPOXKANHOCTH.

ATPOXUMMNYECKUIT aHATIN3 TTAXOTHOTO CJIOST TTIOUBBI
Tepen MoceBOM ToKasall, YTO CoIepkaHue HUTPAT-
HOTO a30Ta B HeM ObLIO o4eHb HU3KMM (1.7 MI/KT);
ycBosieMoro (ocdopa — odeHb BHICOKUM (120 mMr/KT),
0OMEHHOTO Kayius — BICOKUM (492 mr/kr). Peakiius
nouBbl — cinadbokucnas (pHgq 5.1).

B 2020/2021 r. MeTeopoJIOTMYECKHE YCJIOBUSI B
IIEJIOM OKa3aJIMCh OJIaroTpUSITHBIMU 1T (DOPMUPO-
BaHM$ BBICOKOM YpPOXaWHOCTM O3MMOI MIUEHULIBI.
OceHb XapakTepHu30Bajlach ITOBBIIIIEHHBIM TeMIIEpa-
TYpHBIM pexxumoM (15.4°C npu cpefHEMHOTOJIETHEN
HopMme 11.7°C) M HeOOCTAaTOUYHBIM KOJHMYECTBOM

0OCanKoB. 3MMa ObIJTa TEIUIOM CO CPEeaHECYTOYHOM
Temneparypoii 2.2°C. KonnuecTBo 0cagkoB 3a OCEH-
He-3UMHUI epruo ObLJIO HUKE CPETHEMHOTOJICTHE -
ro ypoBHsI Ha 15% u coctaBuiio 298.3 mM. B BeceHHe-
JIETHUE MeCSLbl TUAPOTEPMUYECKUIA PEKUM ObLI
0IM30K K ONTUMAaJIbHOMY M COOTBETCTBOBAJ OMOJIO-
TMYECKUM MTOTPEOHOCTSIM O3UMOIA TTIIICHUIIHI.

ATpOXUMNYECKUI aHAJIN3 ITAXOTHOTO CJIOS TIOYBBI
(0—20 cm) mepen moceBOM I10Ka3all, YTO COAepXKaHUE
HUTPATHOTO a30Ta B MOYBE HAXOOWJIOCh Ha OYCHb
HU3KOM ypoBHE (3.5 Mr/KT), a cogepXaHUe TOCTYII-
Horo ocdopa 1 OOMEHHOTO KaJIusl — Ha ITOBBIIIICH-
HOM (48 1 322 MI/KT COOTBETCTBEHHO).

CrnenyeT OTMETUTD, YTO IIOTOAHBIE YCIOBUS B IO-
IIbI ICCJIENOBAHUI, HECMOTPSI Ha X OOJIBIIIOE Bapbu-
poBaHUeE, B LIEJIOM ObUIM OJIarONpUSTHBIMU IS 1O-
JIy4EHUS XOpolllei ypoxXKaiiHOCTU O3UMOI TTILIEHULIBI.
IIpu sTOM arpoxMMmUYecKue yCIOBHUS IPOBEACHUS
OMBITOB OTJAMYAIMCh PSIIOM OCOOCHHOCTEH; B 4acT-
HOCTH, COAEep>KaHNE HUTPATOB B [IOYBE B TOJIbI ICCIIE-
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Taomuna 2. DhheKTUBHOCTD 2-X a30THBIX MOJAKOPMOK O3MMOM TIIIEHULIBI TPU Pa3IMYHBIX CITocobax pacuera ux 103

TonKopMKi IIpuGaska
[og [TPemmect-| | Bapuanr, 0316{0::122 xr N/ra ’ yggii“‘ ypOXaitHOCTH o7 | Crioco6 pactera
" Bennuk P Ne yaoop ’ * | 2-XOAKOPMOK™ | 1153 okopMOK
KT I.B./Ta 1/ra
l-a | 2-9 | X 1/ra %
2015 | Kykypy3a | I'pom 1 (Sty) NOPOKO 0 0 0 56.0 — — —
Ha 36pHO 2 (Sty) 35 | 38 73 | 62.6 6.6 11.8 | Ipororumsr**
3 50 50 | 100 72.4 16.4 29.3 | OpuruHajibHbIC
CTIOCOOBI***
2016 | Osumas FOka 1 (Sty) NOPOKO 0 0 0 33.7 — — —
IeHuIa 2 (St,) 90 | 35 | 125 | 53.6 19.9 59.0 TTpOTOTHUIIBI
3 72 45 117 66.6 32.9 97.6 | OpurnHaJbHbIE
CITOCOOBI
2021 Cos Anmens | 1(St;)) [N20P50K100| O 0 0 61.3 - - -
3 70 56 | 120 90.3 27.2 43.1 | OpuruHajabHbIE
CTIIOCOOBI
Barpar | 1 (St)) 0 0 0 57.0 — — —
3 57 53 110 81.5 24.5 43.0 | OpuruHaabHbIC
CrocoO0bI

*[1o cpaBHeHMIO C BapraHTOM 1 (St}).
**[Iporoturn 1 u mporoTui 2.
***OpUrnHaIbHbIN Cr1oco0 1 1 OpUTHHANIBHBIN crTOCO0 2.

IOBaHUS TIOA BCEMHM IIPEIIeCTBEHHMKAMH OBLIO
OYeHb HU3KUM, (pocopa — o4eHb BEICOKM, OOMEH-
HOTO KaJINsI — MOBBIIIIEHHBIM, YTO CBHIIETEIHLCTBOBA-
JIO 0 HecOaTaHCMPOBAaHHOCTH UCXOMHOTO 3(D(DEKTUB-
HOTO TIJIOMOPOAMS TTOYBHI.

CTaTUCTUYECKYI0 OOpPabOTKY OMBITHBIX JAHHBIX
mpoBoauau no [9].

PE3VYJIBTATBI 1 UX OBCYXIAEHHWE

Mmuorue uccinegoBatenu [10, 11] ykaspiBaroT Ha
TO, 4YTO 3((HEKTUBHOCTh a30THHIX YAOOpEHUIt Cyllie-
CTBEHHO 3aBMCUT OT UCXOIHOTO COAEPKAHUSI MUHE-
pajJbHOro a3oTa M TOABMXHBIX (opM ¢ocdopa B
TOoYBEe, OJHAKO, OHU HE IpeaiaraloT cnocoboB pac-
yeTa ONTUMAaTbHBIX 103 a30THBIX yTOOPEHUIi, B KOTO-
PBIX KOJMYECTBEHHO YUYMTHIBAIMCH Obl 3TU 3aKOHO-
MEPHOCTHU.

MeTonpl, KOTOphIe TIPEAI0XKEHBI B TaHHOI pado-
Te, BKIIIOYAIOT B3aUMOACUCTBUE (PaKTOPOB UCXOMHO-
10 3(PpPEKTUBHOTO TIJIOIOPOIMS TTOYBEI U comepKa-
HUSI a30Ta B IMOOKOPMKAaX O3MMOI TIIEHULIbI, YTO
TIPUBOIINT K TTOBBIIIEHUIO 3(P(PEKTUBHOCTH U OKYIIa-
€MOCTH a30THBIX yIOOpeHmi. B yacTHOCTH, MCTTONTEL-
30BaHME 3TUX METOIOB IIPU pacueTe m03 1-it m 2-i
a30THBIX MOAKOPMOK O3MMOIO SYMEHsS (B OMNBITAaX)
MO3BOIWIIO TTOXyYuTh B 2019 I. mocje nmpeamnecTBeH-
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HUKa KYKypy3bl Ha 36pHO OY€Hb BBICOKUI ypoxKait
(>110 1/ra) ¢ oKymaemMocTbio ~24 KT 3epHa/KT I.B.
yooopeHuid.

M3ydeHure BAUSHUS a30THBIX TIOIKOPMOK Ha ypo-
XKaitHOCTb o3umoi mieHunsl B 2015 u 2016 rr.
(Tabu. 1, 2), korma ajisi pacyeTa 103 MOJKOPMOK IIpu-
MEHSUIM KaK TabInuHkbIe [3, 4], TaK 1 OpUTMHAJILHBIC
[5, 6] crtocoOBI, BEIABIIIO SIBHBIE IIPEMMYILIECTBA I10-
cnenHux. B 2015 r. (mpenmiecTBeHHUK — KyKypy3a Ha
3epHO, copT Ipom) TiepBast a30THAs ITOAKOPMKa, 1034
KOTOpOIi OBlJIa paccuuTaHa Mo mnporotulty 1 (“tab-
JIMYHBIN MeTon”, BapuaHT 2), MpuBeJa K yBeaude-
HUIO YPOXXaHOCTH Ha 2.6 11/Ta, YTO 0Ka3aJI0Ch MEHb-
e HCPys B onibiTe. [TonkopMKa, KoTopas Obl1a pac-
cuMTaHa OPUTMHAJIBLHBIM MeToaoM 1 (BapuaHT 3),
NpHUBeja K TOCTOBEPHOMY YBEIMUYECHUIO YPOXKAHO-
cti Ha 11.6 11/ra, T.e. ee 3(PPEeKTUBHOCTh OKa3ajach
BoIIIe Ha 9 11/Ta. B 2016 1. (mpenmmecTBeHHUK — 031~
Mmag mieHuna, coptT IOka) mpuMeHeHUeE IIEpBOIA
a30THOI MOAKOPMKM 3HAYUTEIbHO YBEIUYMIIO YPO-
KAaMHOCTb O3UMMOM MIIEHUIIBI (KaK IIPU pacyeTe ee
JIO3BI TI0 IPOTOTUILY, TaK M IIPU pacueTe OPUTMHAIb-
HOM METOAOM), YTO, BEPOSTHO, OBLIO CBSI3aHO C
OosbImIM JIe(UIINTOM a30Ta M BBICOKMM COJIepKa-
HueM docdopa B MOYBE BECHOM Ha 3TOM y4JacTKe.
OnHako OpM MCIIOJb30BaHMU M3BECTHOTO METOAA
pacuera (rporoTu 1, BapuaHT 2), ypOXKailHOCTb BbI-
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Ta6mmma 3. OKyImaeMoCTb a30THBIX TTOIKOPMOK O3MMOM MIIIEHUIIBI TTPU UCTTOJb30BAHUM TUITOBBIX (ITPOTOTUIIOB) U OPU-
TMHAJIbHBIX METOMIOB pacyeTa uX 103, KT 3epHa,/Kr a30Ta ynoOpeHuit

g o TTpubaska
T 3 % ypoxaitHOCTH OKyrnaeMocThb
Q :E o
Tox Ipenmect- Copr | Bapuant g g i Hosbi noaxopmok, kr N/ra ocJje NOIKOPMOK, | IOAKOPMOK, KI'/KT
BEHHUK 239 u,/ra
o o H
= © O
g N F 1-s1 2-g ) 1-it 2-x 1-it 2-x
2015 | Kykypysa | Tpom | 1(St,) I 35 38 73 2.6 6.6 7.4 9.0
Ha 3EpHO 2 I 50 50 100 1.6 16.4 23.2 16.4
2016 | Osumas | IOka | 1(St)) I 90 35 125 19.2 19.9 21.3 15.9
T 2 I 7 45 117 25.7 32.9 35.7 28.1
Cpennee 1 (St)) I - — — — — 14.4 12.4
2 11 — — — _ — 29.4 222

*Mertonnl pacueta: I — mporotursl 1 u 2, I — opurnHanbHBIE MeTOABI 1 1 2.

pocia Ha 19.2 11/ra, a IIpy KUCIIOJIB30BAHNM OPUTH-
HajpHOTO MeTona 1 (BapmanT 3) — Ha 25.7 11/ra, T.€.
nprOaBKa ypOXKailHOCTH B 3TOM cJIiydae Oblia OOJIh-
1re Ha 6.5 11/ra.

B 2021 r. mocJie xopollero rnpeaiecTBeHHUKa COU
1 MpU BbIpAlllMBAaHMM HOBBIX COPTOB O3MMOI1 ITIe-
Huusl (Anenb u barpar), elie pa3 Oblia MpoBepeHa
3(pheKTUBHOCTh Pa3pabOTAaHHOIO OPUTUHAJIBLHOIO
MeTona 1. OH okazajicst BecbMa 3(h(DEKTUBHBIM, TIPU-
POCT YPOXAWMHOCTU IIOCJI€ IIEPBOM Aa30THOW MOMI-
KOpMKU coctaBui 16.1 1 21.9 11/ra (ist copToB Aelib
1 barpat cooTBETCTBEHHO).

AHaIM3UPYS Pe3yJIbTaThI OITBITOB, TIE TTPOBOIIIN
2 a30THBIC TOAKOPMKHU O3MMOI MIIeHUIIBI (TabJI. 2),
MOKHO OTMETUTh UX CXOXKECTb C Pe3yJIbTaTaMHt, OITH -
CaHHBIMU BEHIIIIe. B yacTHOCTM, KOTHa pacder IO3bI
TTOAKOPMOK TTPOBOIVIIM C TIOMOIIIBIO OpUTHHATBHBIX
MeTOHmOB 1 M 2, yBeIMdeHUe YPOKAMHOCTH O3MMOM
MIIIEHUIIBI OBUTO GOJIBIIE, YeM IIPU pacyeTe 103 MO~
KOPMOK TPaIWIIMOHHBIMHA MeTomaMu (TIPOTOTUIHI 1
u 2). Harpumep, B 2015 r. mpubaBKa ypoXailHOCTHU
copra I'poM Obl1a paBHa 16.4 1 6.6 11/Ta miau B 2.5 pa-
3a 6ounbiie. B 2016 1. mpubaBKa ypoxKaitHOCTU cOpTa
IOka cocraBuia 32.9 u 10.9 11/ra, TO ecTh OOJIBIIIE B
1.65 pasza.

B 2021 r. (mpeniiecTBEHHUK — COsI, cOpTa AeIb U
barpar) npu msydeHuun 3(PPEeKTUBHOCTU a30THBIX
MOJKOPMOK MPUMEHSUIN TOJIbKO OPUTHUHAIBHBIC Me-
TOIBI UX pacuera |5, 6] (Tabi. 2). [Ipu 3TOM, B CBSI3U
C CYILIECTBEHHbIM M3MEHEHMEM Kiumara (yBelaude-
HUEM CPEIHETroJ0BOr0 KOJUYECTBA OCAAKOB B 30HE
Cesepnoro Kaskaza), Obl1a MOBBIIIEHA TUIAHUPYE-
Mast ypoxaiiHOCTb B onbiTe. [1lokazaHo, 4To mpume-
HEHUE OPUTUHAJIBHBIX CITOCOOOB pacyeTa 103 a30T-

HBIX ITOOKOPMOK TTO3BOJIMUIO TIOJYYUTh 3HAYUTEIb-
HYIO0 IpM0aBKy ypoxkaitHocTu: 27.2 u 24.5 11/ta mis
copToB Anenb M barpar cooTBeTCTBEHHO M TOCTUYD
BBICOKOIT ypoxaitHoctu (~85 1/ra B CpemHeM IS
060ux copToB). TakuM 06pa3oM, HECMOTPSI Ha TO YTO
B OITBITAX MCIOIb30BAIA Pa3INIHbBIC TIPEOIIIeCTBEH-
HUKH U COPTa, MOJIyIeHHBIE pe3yIbTaThl YeTKO yKa-
3aJ Ha TIPEMMYIIECTBO OPUTMHAIBHBIX METOIOB
pacdera 103 a30THBIX TTOTKOPMOK.

J1as1 TOro 4ToOBl 0oJiee KOPPEKTHO OLIEHUTh pe-
3yJIbTaThl BBIIICOMMCAHHBIX OMBITOB, ObLI ITPOBEICH
pacyeT oKyIraeMocTH 1 KT 1I.B. a30Ta yIoOpeHU mpu-
0aBKoOil ypoxkalftHOCTU 3epHa O3UMOI MIEHUILBI (KT
3epHa/KT a30Ta yIoOpeHUit).

IToxazaHo (Taba. 3), 4TO OKynaeMOCTh HEpBOIi
a30THOM MOOKOPMKH, 032 KOTOPOit ObIIa paccunTa-
Ha 110 TIpoToTHIry 1 (3a 2 roma omnblTa) oKa3ajach paB-
HOI 14.4 KT/KT, a OKyITaeMOCTb IOTKOPMKH, 1032 KO-
TOpPOIi ObLITa paccUMTaHa OPUTHHATLHBIM METOIIOM 1,
yBeJMumiIach 10 29.4 Kr/Kr, T.e. paKTUYECKH ObLia B
2 pa3a OoJIblIIE.

OxkyraeMoCTh 2-X a30THBIX MMOOKOPMOK O3MMOM
NIIEHWOBI IPU pacdeTe J03HI 1o IIpoTtoThnam 1 1 2
coctaBuia 12.4 Kr/Kr, IIpu UCIIOJb30BaHUU OPUIH-
HaJIbHBIX MeTOHOB 1 1 2 — 22.2 Kr/KT, T.€. ObLIa Mpo-
clieskeHa Ta Xe 3akKoHoMepHocTb. B 2021 r. mocie
MpeaIIeCTBeHHUKA COU, TIPU BO3IEJIbIBAHUU HOBBIX
COPTOB O3UMOM MIIEHUILIBI U UCITOJIb30BAHUU TOJIBKO
HOBBIX METOJIOB pacyeTa 103 MMOJAKOPMOK pacueT OKY-
MMaeMOCTH a30THBIX ITOAKOPMOK (Ta0J1. 4) mokasa ee
BBICOKUIT ypoBeHb: 30.6 KI/KT — MocJe IepBoit Mo-
KOpMKHU U 21.9 KI/Kr — mocJje 2-X a30THBIX ITIOJKOP-
MOK, YTO HOATBEPIUIIO PE3YIbTATHI, TTOJIydYeHHBIC B
2015 1 2016 rT.
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Ta6muna 4. OKynaeMoCTh a30THBIX ITOTKOPMOK O3MMOM IMIITEHUIILI IIPU UCITOJIb30BaHUH TOJIBKO OpUTHTHAIBHEIX METOIOB
pacyeta ux 103 (1 u 2), Kr 3epHa/Kr azoTta ynoopenuii (2021 r., mpeaiiecTBEeHHUK COsT)

Jloss1 noaxopmku, kr N/ra IIpu6GaBka ypokaitHOCTH OxynaeMocCTh
Copr ’ MocJie TTONKOPMOK, 11/Ta MMOIKOPMOK, KT/KT
1-it 2-i z 1-it 2-x 1-i 2-x
Anenb 70 56 126 16.0 27.1 22.9 21.5
Barpat 57 53 110 21.9 24.5 38.4 22.3
Cpennee — — — — - 30.6 21.9

CrnemyeT OTMETUTh, YTO, KaK mIpaBujio, 3ddek-
THUBHOCTb U OKYITA€MOCTb 2-i1 a30THOM TMOOKOPMKU
(citemoBaTeabHO, 1 ABYX B CyMMeE) ObIBaeT HIKE, YeM
TIepBOI MOTKOPMKH, TT0 3-M IMPUYMHAM: OHA CTUMY-
JIUPYyeT pa3BUTHE MeHee BECOMOTO KOMITOHEHTa
CTPYKTYPHI yposkasl, YeM TIepBasi TOIKOPMKa (COOT-
BETCTBEHHO — O3€pHEHHOCTH KOJIOCA U TYCTOTY TIPO-
TYKTUBHOTO CTE0JIECTOST), €€ BO3NCHCTBIE ITPOXOIUT
pu 60Jiee CIOXHBIX THMIPOTEPMUIECKUX YCIIOBUSIX
1, HAaKOHeII, 103a 2-i a30THOM IMTOTKOPMKH 3aBUCUT
OT I03BI TIepBOi, T.K. KoMImoHeHTHl ADILI, Ha KoTO-
pBle BIUSIOT 3TH MOIKOPMKH, OMOJIOTUYECKN OTPU-
IaTeJIbHO CBSI3aHBI MEXIY COOOI (UeM ryiie cTedire-
CTOI, TEM MEHBIIIEe 03epHEHHOCTh KOJIOCA).

SAKIIIOYEHHME

Takum o6pa3zom, MOKa3aHO, YTO MOCTaBJIEHHBIE
3a4a4M 110 Co3TaHUI0 OoJiee 3P PEKTUBHBIX CITIOCOOOB
pacyeTra OITHUMAJbHBIX 03 a30THBIX MHOOKOPMOK
O3UMBIX KOJIOCOBBIX KYJIBTYp pellieHbl. PazpadoTaHbl
1 3anateHToBaHBL: “CIioco0 ompeneiacHUsT OITU-
MaJIbHOM H03bI TIEPBOM a30THOM MOIKOPMKU O3UMBbIX
KOJIOCOBBIX KyJAbTyp” n “Croco0 omnpenejieHUsl OIl-
TUMAJIbHOM 103bl BTOPOM a30THOM MOAKOPMKHU O3U-
MBIX KOJIOCOBBIX KYJIBTYpP”, KOTOpPhIE CYILIECTBEHHO
MIPEBBIIIAIOT 110 3(p(HEKTUBHOCTU U OKYITAeMOCTU (B
1.5—2.0 pa3a) ucnosb3yemble B IIPOU3BOICTBE B Ha-
CTOsIIlee BpeMsl MEeTOAbl pacyeTa 403 a30THBIX MOMI-
KOPMOK.

I[IpumeHEeHNE 000OUX OPUTUHAIBHBIX CIIOCOOOB
MpU pacyeTe ONTUMAaTbHbIX 103 TIePBOi U BTOPOIi a30T-
HBbIX MOAKOPMOK O3MMOM MIIEHUIIbI TTOBBIIIAET MX
CyMMapHy10 3((heKTUBHOCTb, UTO BbIpAXKaeTCsl B 3HA-
YUTEJIbBHOM IIpUpOCTe ee ypoxkaitHoctu (mo 30 11/ra).
I1pu 5ToM cymiectBeHHO (B 1.5—2.0 pa3a) moBbIIIacT-
Csl ¥ OKYNaeMOCTh yIOOpEHUIA.
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Increasing the Payback of Nitrogen Fertilizing of Winter Wheat
with the Use of Original Methods for Calculating Their Optimal Doses

Yu. F. Osipov* and A. A. Novikova**

P P. Lukyanenko National Grain Center, Central estate of KNIISH
Krasnodar 350000, Russia

#E-mail: Ana.nov@mail.ru

In the central zone of the Krasnodar Territory of the Russian Federation, on the pre-Caucasian low-leached
heavy-duty chernozem on the basis of the P.P. Lukyanenko National Grain Center, for more than 15 years,
new, more effective methods for calculating optimal doses of nitrogen fertilizing of winter wheat, character-
ized by high payback, have been studied. The methodological basis of the study was the assumption that when
calculating optimal doses of nitrogen fertilizers, it is necessary to take into account the initial level of effective
soil fertility, the state of agrophytocenosis and the planned yield. The solution of this problem is possible only
with the help of a systematic analysis of the relationship of winter wheat yield with the above factors, the con-
struction of a regression multiple nonlinear mathematical model and mathematical modeling of various sit-
uations in the search for optimal doses of top dressing. As initial information, the data obtained in long-term
multifactorial field experiments were used, which resulted in the development of 2 new methods for deter-
mining the optimal doses of nitrogen fertilizing of winter crops (first and second) that meet the above require-
ments. The results of 3-year field experiments to study the effectiveness and payback of nitrogen fertilizing of
winter wheat, depending on the methods of their calculation, are presented. The agro-climatic conditions at
the time of the research, although they were different, but in general turned out to be relatively favorable for
obtaining a good harvest of winter wheat. In 2015 and 2016, comparative tests of the effectiveness and payback
of 2 new methods for calculating the optimal doses of the 1 and 2™ nitrogen fertilizing of winter wheat were
carried out. For comparison, 2 well-known, widely used in practice, “tabular” methods were selected (pro-
totypes 1 and 2). In 2015, the study was carried out with the Grom variety (predecessor — corn for grain),
in 2016 — with the Yuca variety (predecessor — winter wheat). It is shown that the use of original methods for
calculating optimal doses of 1°t and 2™ nitrogen fertilizing of winter wheat significantly increased their effi-
ciency and payback (both 1 and 2™ in total) compared with the prototypes (by 35—200%), at the same
time, the payback of nitrogen top dressing, the doses of which were calculated from the prototypes, was ~12—
14 kg/kg (on average for 2 years), and the payback of top dressing calculated according to the original methods
was 22—24 kg/kg in 2021 (forerunner — soy, Adel and Bagrat varieties) studied the effectiveness and payback
of nitrogen fertilizing when calculating their doses only by original methods. It was shown that even with a
high level of yield of winter wheat in the control (~60 ¢/ha on average for both varieties), the use of 2 nitrogen
fertilizing, the doses of which are calculated according to the original methods, allowed to achieve a yield of
winter wheat of 80—90 c¢/ha with a payback of ~22 kg grains/kg of N fertilizers.

Key words: winter wheat, yield, system analysis, mathematical modeling, determination of optimal doses of
nitrogen fertilizing, efficiency and payback of fertilizers.
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