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UHpopmauusa o6 aBTopax
®depnotoBa AHHa BnapucnaBoBHa, JoKTOp GuonorMyeckux Hayk, npodeccop, 3amecTuTenb AUpeKTopa no Hay4Hon paboTe,
denepanbHoe rocyapcTBEHHOE GHOXETHOE HayyYHoe yypexaeHune «dPeaepanbHblil HayYHbIA LEHTP arpo3KOMornm, KOMImeKe-
HbIX Menuopauui 1 3aLWmMTHOro necopasseeHust Poccuinckon akagemmm Hayk» (PHL, arpoakonorun PAH), (Poccuiickas ®ene-
paumsi, 400062, r. Bonrorpag, npocnekT. YHuBepcuteTckun, a. 97).
MeTtpoB KOpuin HukonaeBuy, CTapLuMin HayYHbI COTPYAHVK nabopaTopuv NporHo3npoBaHMs GMONPOAYKTMBHOCTM arporeco-
naHpwadgTos, PegepanbHoe rocyfapcTBEHHOE BOMKeTHOE HayyYHoe yupexaeHue «PeaepanbHbii HAayYHbIA LEHTP arpo3Koro-
M1, KOMMIEKCHbIX MENVOpaLMin 1 3aWwmUTHOrO necopassefeHns Poccuiickon akagemun Hayk» (®PHLL arposkonornn PAH), (Poc-
cuiickas egepaums, 400062, r. Bonrorpag, npocnekT. YHuBepcuteTckuin, a. 97).
3oToB EBreHui CepreeBud, nabopaHTt-uccrnegosatens nabopartopum nporHo3npoBaHnst GUONpPoayKTUBHOCTM arporieconaH-
wadTos, PenepanpHoe rocyaapcTBeHHoe GlogkeTHoe HayyHoe yypexaeHne «PepeparnbHbii HAyYHbIA LIEHTP arpo3Konoruu,
KOMMMEKCHbIX Menuopauuin 1 3almuTHOro necopassefeHuns Poccuiickor akagemum Hayk» (PHLL arpoakonorun PAH), (Poccuit-
ckasa ®epnepaums, 400062, r. Bonrorpaz, NnpocnekT. YHUBEpPCUTETCKUN, 4. 97).
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Abstract
Introduction. The relevance of the research is determined by the need to expand the areas of irrigated field for-
age production in the arid zone in combination with an increase in the yield of forage crops. The main reserve for
increasing yield is directly related to the level of mineral nutrition of plants. Correlation and regression analysis
allows us to assess the dependence of yield on the amount of fertilizer applied. The article presents this analysis
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using the example of the dependence of the yield of alfalfa cultivated under irrigation on the dose of mineral ferti-
lizers. The results obtained show the existing relationship between the characteristics. Object. The object of the
study is alfalfa cultivated under irrigation conditions and its responsiveness to mineral fertilizers. Materials and
methods. The study used methods of systemic and complex analysis, as well as methods of correlation and
regression analysis. Results and conclusions. The research results showed that with an increase in the dose of
mineral fertilizers, an increase in the yield of alfalfa cultivated under irrigation conditions is observed, but only up
to a certain point, after which a decline in yield is recorded. This trend is observed in all studied irrigation regimes.
The correlation coefficient calculated using the Pearson method indicates a strong (0,87 — irrigation regime for
alfalfa 65-70% NV and 0,81 — 70-75% NV) and very strong correlation dependence (0,92 — irrigation regime 75-
80% NV) between the level of mineral nutrition and the yield of the crop under study.

Keywords: irrigated crop rotations, mineral nutrition of alfalfa, field fodder production.
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KOPPENALUUNOHHO-PETPECCUOHHBIN AHAJTIN3 CBA3U YPOXXKAUHOCTW NIOLUEPHbI
C YPOBHEM MUHEPAJIbHOI'O NMUTAHUA B YCNOBUAX OPOLLEHUA

'AittnaeBa A. A., kaHOuOGam cesibCKOX035liCMB8EHHbIX HayK, OoUeHm
’TioTioMa Hi B., dokmop cesibcKkoxo3aUcmeeHHbIX HayK, YrneH-koppecrioHdeHm PAH
BynaxtuHa I'. K., kaHOudam cesibCKOX035UCMBEHHbIX HayK

"OreHy «lpukacnudickuli azpapHbIl hedeparnbHbilti Hay4YHbIU ueHmp PAH»
c. Conexoe 3atimuwe, AcmpaxaHckasi obriacme, Poccutickass @edepauusi
’re0y AO BO AcmpaxaHcKull 20cy0apCmeeHHbIl apXUumeKmypHO-cmpoumernbHbIlU yHusepcumem
AcmpaxaHckasi obnacms, Poccutickass ®edepauyusi

AKTyanbHOCTb 1cCrneaoBaHun onpeaenseTcs HeobXxoAMMOCTBIO pacLUMPEHNS MoLaaen opoLLaemo-
ro MosieBoro KOPMOMPOW3BOACTBA B apuAHON 30HE B COYETAHWM C POCTOM YPOXKAMHOCTW KOPMOBBIX KyrbTyp.
OCHOBHOW pe3epB YBENMYEHNS ypoXxas HanpsMyto CBS3aH C YPOBHEM MUHEPanbHOro MUTaHus pacteHuin. Oue-
HUTb 3aBUCMMOCTb YPOXaWHOCTU OT KONMMYEeCcTBa BHECEHHbIX YAOOpEeHWA MO3BONSET KOPPEnALMOHHO-
perpeccuMoHHbIN aHanu3. B ctaTtbe npeactaBneH AaHHbBIN aHanu3 Ha NpuMepe 3aBUCMMOCTU YPOXKaWHOCTU Fito-
LiepHbl, BO3AErNbIBAEMOM Ha OPOLLEHUM, OT A03bl BHECEHUS MUHEPanbHbIX yA0OpeHui. MonyyeHHble pesynbTra-
Thl MOKa3bIBAKT CYLLECTBYIOLLYIO CBSI3b Mexay npusHakamu. O6bekT. OGbeKTOM UCCrenoBaHWs ABMNSETCs Nto-
LuepHa, Bo3aenbiBaeMasi B YCMOBUSX OPOLLEHUS, U €€ OT3bIBYMBOCTb Ha MVHepanbHble yaobpeHus. MaTepua-
nbl M MeToAbl. B nccrnegoBaHuy ncnonb3oBanncb METOABI CUCTEMHOIO M KOMMIIEKCHOTO aHanusa, a Takke me-
TOAbI KOPPENSALIMOHHO-PErPECCUOHHOTO aHanvsa. Pe3ynbTaTbl MccrnefoBaHWUM NMokasanu, YTo Npy yBenuyeHun
[03bl BHECEHMS MUHEparnbHbIX yOoOpeHun HabnogaeTcs pocT YpOXXamHOCTW JoLEpHbI, BO34ENbiBaEMON B
YCNOBUSIX OPOLLIEHNS, HO TONbKO O OnpeAeneHHoOro MOMeHTa, Nocrne KoToporo dpmkcupyetcs ee cnag. [JaHHas
TeHOeHuMs HabnogaeTca Ha BCexX M3ydYaeMblX pexvmax opolleHus. KoadduumeHT koppensauum, Beluncnse-
MbI Mo MeToady upcoHa, cBuaeTenscTByeT O curnbHon (0,87 — pexxum opolueHns ntouepHbl 65-70% HB u
0,81 — pexum opowuenus 70-75% HB) n o4eHb cunbHON koppensaumoHHon 3aemucnmoctu (0,92 — pexkm opolue-
HUA 75-80% HB) mexxay ypoBHEM MUHEPASILHOMO NUTAaHWUA U ypoXaeM U3y4aeMon KynbTypbl.

Knroyeeble cnoea: opowaembie cegoob0pombi, MUHEpanbHOe MnumaHue IMoUepHbl, rnoiesoe
Kopmorpou3eodcmeo.

LiutnpoBanume. Aiitnaesa A. A., TioTioma H. B., BynaxtuHa I'. K. KoppensiuMoHHO-perpeccrMoHHbii aHanma
CBSI311 YPOXaWMHOCTM MOLEPHbI C YPOBHEM MUHEPANbHOrO NMUTaHWUs B YCroOBUsIX opolueHusi. M3gecmusi HB

AYK. 2024. 3(75). 52-62 DOI: 10.32786/2071-9485-2024-03-06.

ABTOpCKMI BKNaf. Bce aBTOpbl HACTOSILLErO NCCNefoBaHUs NPUHMMANM HENOCPEACTBEHHOE y4acTue B MiaHupoBa-
HWW, BbINOSIHEHUN W aHanu3e AaHHOro uccnefoBaHus. Bce aBTopbl HACTOsLWEN CTaTbM O3HAKOMWUNUCH C NpeacTas-
NEHHBbIM OKOHYaTeIbHbIM BapuaHToOM 1 ogobpunu ero.

KoHdnukT uHTepecoB. ABTOpbI 3asiBNAOT 06 OTCYTCTBMU KOH(PIIMKTA MHTEPECOB.

BnarogapHocTu. Boipaxaem 6narogapHoOCTb JOKTOPY CENbCKOXO3AMCTBEHHbIX HayK, Npodeccopy,
akagemuky PAH Kpyxununy MeaHy NaHTeneeBu4vy 3a LeHHble 3amMeYaHnsa B paMkax NpoBeAEeHUs uccne-
[OBaHWI 1 NOATOTOBKN CTaTbM.
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BBepeHue. [1poBeaeHne MenMopaTmMBHbBIX MEPOMPUATUIA, B NEPBYIO OYEPEab OPOLLEHUS,
aphekTMBHbBIN Nprem, obecneunBatoLLmMii NOy4YeHNEe YCTONUYUBBIX YPOXKAEB CEMNbCKOXO3ANCTBEH-
HbIX KynbTyp B apugHon 3oHe [1-4].

Ycnosua KOra Poccun oTnnyaroTca He4oCTaTOuHbIM KONMYECTBOM OCaZKOB B Nepuop, Be-
CEeHHe-NIeTHEeN BereTauumn CenbCKOXO3SAWCTBEHHBLIX KynbTyp. B HekoTopbix permoHax HKO®O,
Hanpumep, B AcTpaxaHckon obracty 3acyLuniMBOCTb KnMmaTa coyYeTaeTcsl C HU3KUM YPOBHEM
nnogopoans noys [5]. B obnactn npeobnagatot Gypble, CBETMO-KALLUTAHOBbIE MOYBbI M MECKMU.
OTcyTcTBUE YEpPHO3EMHbIX NMOYB Ha (HOHE NETHEN 3aCyXM HeraTMBHO OTpaxaeTcs Ha NOYBEHHOM
NIo040POANM N YPOXKANHOCTM BONBbLUMHCTBA CEMbCKOXO3ANCTBEHHbIX KYNbTYp [6, 7].

B cBA3M € 3T1M B apuaHbIX ycrioBusix ACTpaxaHCckon 061acT OCHOBHBIM NUMUTUPYOLLUM
NPOAYKTMBHOCTb pacTeHUn hakToOpoOM SBMSIeTCH Brara, a 3aTeM CoAepXaHwe nuTaTernbHbIX Be-
WwecTB B noyse. OnTumansHoe coyeTaHue 3TUX ABYX (pakTOpOB rapaHTUpyeT nonyyYyeHne ycTou-
UYMBLIX YPOXKAEB CEMbCKOXO3ANCTBEHHbIX KYNbTYyp B Mt060M NO NOrogHbIM YCIOBUSM rof,.

MHOro4McneHHbIMN NCCregoBaHNAMN N NPOU3BOACTBEHHOW MPAKTMKOW YCTaHOBMEHO MO-
NOXWTENbHOE BNUSIHWE OPOLUEHMS U MUHEpPanbHbIX yOOOPEeHUA Ha NPOAYKTUBHOCTL MHOLIEPHBI U
Opyrmx KynbTyp cesoobopoTta [8-12]. C y4eToMm 9TMX pekoMeHZauun Mbl paspaboTanu pexunmbl
OPOLLEHUS N CXEMbI MUHEPArbHOro NUTaHUS NoUEpHbl B paMKax peanvsauum opoLlaemMoro Kop-
MOBOro ceBoobopoTa B XapabanuHckom panoHe AcTpaxaHckon obnacTu.

MaTtepuanbl 1 MeToAbl UccnenoBaHun. [poBeaeHNe NONEBbLIX OMbITOB, aHanNM3 BU3Y-
anbHbIX HabngeHun n obpaboTka B Nepuof BeretTauumn npoxoamnu ¢ cobniogeHnem tpebosa-
HUMN METOOUKM ONbITHOrO Aena. 3aknagka onbiTOB U CONyTCTBYOWME HabnogeHms Obiny Bbinomn-
HeHbl Nno obuwenssectHon meTtoamke b. A. locnexosa [13]. ccrnegoBaHue oTnmMyaeT CUCTEMHbIN
noaxon, HanpaBfeHHbIN Ha KOMMEKCHOE U3yYeHMe NOCTaBMEHHbIX 3a4au.

VM3yyeHne BNUSHMSA OPOLUEHUA M MUHEpanbHbIX YAOOPEHUA Ha YPOXXaWHOCTb MHOLEPHbI
BbIMOMHAMNOCH B YCNoBuax XapabanuHckoro panoHa AcTpaxaHckon obnactn.OnbiTbl 3aknagbisa-
nncb ¢ 2018 no 2020 rr. MNoBTOPHOCTL OMNbITa TPEXKpaTHasi, BapMaHTbl B OMbiTe pasMeLLeHbl Me-
TOAOM PEHAOMU3NPOBAHHBLIX MOBTOPEHWI, ydeTHas nnoLwagb ogHon gensHkm 50 m2. B kayecTee
yao0peHUn NpUMEHANM ABOVHOW cynepdhocdat, HUTPOAaMMOMOCKY M XINOPUCTLIN Kanui (Tabnuua
1). YueT ypoxxas npoBogunun nyTem CKallMBaHUA U B3BELUMBaHUS hMTOMacChl CO BCEW NioLlaam
YYETHOMN OENSHKU.

B aByxdgakTtopHbix onbitax B nepuog 2018-2020 rr. n3yyanu pasnuyHble pexumbl Opo-
LWeHMsA 1 0o3bl MUHEpPanbHbIX YAOOPEHUI Ha NoceBax copTa NouepHbl TanMcmaH, KOTopbIn no
pesynbTaTam npeabigyLnx UCNbITaHU 3apekoMeHaoBan cebsa kak 6onee ypoxxanHbld No cpas-
HEHWIO Co cTaHaapToM JleHuHcKkas mecTHas. PacyeTt yoobpeHuii npou3BoamMImM ¢ y4eTOM BbliHOCA
nuTaTenbHbIX BeLeCTB 3anfiaHMpOBaHHbIM ypoXaeM udydaeMomn KynbTypbl. CTaTUCTUYECKYIO
obpaboTky npoBoaMnn mMeTogoM gucnepcuMoHHoro aHanusa [11]. 3a nepuog BereTauum BbINosn-
HANOCH YeThbIpe yKoca noLepHbl. [log nepsbi M NOCNEOHUA YKOCHI faBanv no 2 nonvea, nog sce
ocTanbHble No 3 nonuea. [oxaeBaHUe OCYLLECTBANOCh NMPU NOMOLLM O0XAEBANbHOW MalUWHbI
®perat. OcHoBHOe yaobpenune (Tabnuua 1) BHOCMNOCH pas B Tpu roga npy nocese MoLEpPHbI,
NOAKOPMKW eXerogHo nof Kaxabli yKoc.

Pe3ynbTtatbl nccnegoBaHmn. OCHOBHas KynbTypa KOPMOBOrO ceBoobopoTa — ntouepHa —
MakcuMarnbHbIN YPOBEHb YPOXaMHOCTM (POPMUPOBaNa BO BTOPOM U TPETUIM rogbl UCMOSbL30Ba-
HUA, YTO OOBACHSIETCA BbICOKON CKOPOCTBK OTpacTaHWsi MOCMe YKOCOB, (POPMMPOBaHUEM 3HAYM-
TernbHOW BereTaTMBHOW Macchl.

Mpu BCcex n3yyaeMbix pexmnmax OopolleHUsa npuMmeHeHne yaobpeHun Beno K yBenmyeHuo
YPOXKaNHOCTM U NOBbILLEHNIO KO3hhmumeHTa apPEKTUBHOCTIN OPOLLEHMS.

WccneposaHuamun . A. MeaBeaeBa yCTaHOBMEHO, YTO NIOLEPHY Ha NpexHee MecTo B 3a-
cywnmeblx ycnosusix KOra Poccum cnegyet Bo3Bpallatb He paHee YeMm vepes 3 roga [14]. MHave
HabnogaeTca uspexmeaHne NoceBoB U3yyaemon KynbTypbl. OgHako AcTpaxaHckas obnacTb SB-
NSeTCca UCKIMYeHeM 13 NpaBun 1 NioLepHy 34eCcb MOXHO BO3BpaLLaTb Ha NpexHee MecTo yxe
yepes 2 roga. ATo 00yCrnoBMNeHO TEM, YTO B apMAHON 30HE B nocrnegHue rogbl HabnogarTcs no-
CTOSIHHO YCUNUBAKLUMECHA MPOLECChl OMNyCTbIHMBAHUSA. BO3HWKHOBEHWE BCE HOBbLIX MacCUBOB
NeckoB BCrieacTene HeOBOCHOBAHHOMO POCTa MOronoBbs OBEL, M BO3POCLUEN Harpysku Ha nacTt-
fuvua BbiaBUraeT HoBble TpeboBaHUA K 3eMMEenonNbL30BaHMI0, B TOM YUCre NONeBOMY KOPMOMpo-
n3BoacTBy. HachbiweHne ceBoobopoToB MHOroneTHMMn 6060BbIMM TpaBamMu, B YaCTHOCTU JitO-
LepHou, byoeTt cnocobcTBOBaTE NPEAOTBPALLEHNIO ONYCTbIHMBAHWUS 3eMefb, 3aKpeneHuo nec-
KOB, YIyYLLIEHUIO NOYBOOOpa3oBaTenbHbIX MPOLECCOB.
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Tabnuua 1 — YpoxXanHoCTb JNOLEPHBI B 3aBUCMMOCTU OT PEXMMA OPOLLEHMS U YPOBHS MUHEPASTLHOMO NUTaHUSA
Table 1 — Alfalfa yield depending on irrigation regime and level of mineral nutritio

daktop b (yaobpenus) /
Ne. n/n dakTop A (opoweHue) / Factor B (fertilizers) YpoxanHocTb, T/ra /
- Factor A (irrigation) OcHoBHoe yaobpe- Moakopmkn / Yield, t/ha
Hue / Basic fertilizer Feeding
Bes ynobpenus / No Fertilizer 10
P60K30 N10P40K30 13
! 65-70% HB P8OK50 N20P50K40 17
P100K70 N30P60K50 15
be3 ynobpenus / No Fertilizer 14
P60K30 N10P40K30 16
_7R0,
2 70-75% HB P8OK50 N20P50K40 22
P100K70 N30P60K50 19
bes ynobpeHus / No Fertilizer 18
P60K30 N10P40K30 23
_QN0o,
3 75-80%HB P8OK50 N20P50K40 28
P100K70 N30P60K50 26

VccnegoBaHmsa nokasanu, 4to obLmi pacxoq BoAdbl C €AMHULbI NOWaAM yBenMymMBarncs
Nno Mepe NOoBbILLEHNSA YPOBHSA NPeanosIMBHON BAaXXHOCTU NoyBbl (Tabnvua 2).

Tabnuua 2 — Pexvnm opoLLeHMS NOLEPHbI
Table 2 — Irrigation regime for alfalfa

dakTop A daktop b (ynobpehnus) / MonuBHas OpocutenbHas
No rjn | (opowetue)/ Factor B (fertilizers) Hopma, M*/ra/ | Hopma, m3'ra/
- Factor A OcHoBHoe yaobpe- Moakopmkm / Irrigation rate, Irrigation rate,
(irrigation) Hue / Basic fertilizer Feeding m°ha m°ha
bes ynobpenus / No Fertilizer 500 6000
P60K30 N10P40K30 500 6000
_700,
! 65-70% HB P8OK50 N20P50K40 500 6000
P100K70 N30P60K50 500 6000
Bes ynobpenus / No Fertilizer 550 6700
P60K30 N10P40K30 550 6700
2 70-75% HB P8OK50 N20P50K40 550 6700
P100K70 N30P60K50 550 6700
bes ynobpenus / No Fertilizer 600 7500
P60K30 N10P40K30 600 7500
_QNo,
3 75-80%HB P80K50 N20P50K40 600 7500
P100K70 N30P60K50 600 7500

B 10 e Bpem4d cnegyeTt OTMEeTUTb, YTO BO3AesNbiBaHMe MNioLepHbl B ACTpaxaHckon obna-
CTM NMpoucxoamuT NPEMMYLLLECTBEHHO Ha OPOLLEHNW, BCEACTBUE YEro KOPHEBbIE OCTaTKX AOBOJb-
HO ObICTPO paspyLlalTcs B NoYBe, YTO AaeT BO3MOXHOCTb BO3BpaLlaTh U3y4aeMyto KynbTypy Ha
npexHee MecTo yxe vyepes 2 roaa 1 He JonyckaTb U3PEXMBaHMS NOCEBOB.

KoppensiuMoHHas 3aBUCMMOCTb MEXAY YPOXanWHOCTbIO NIOUEpHbl, BO34EeNbIBAEMON Ha
OpOLUEHNN, N O030M BHECEHMS MUHEpPanbHbIX yOoOpeHMn MOXeT ObiTb BblpaykeHa npu NOMOLLM
YpaBHEHUs1 NMHENHOW perpeccuun. [nsi ero NocTpoeHMsl BOCMOMb3yeMCsl AaHHbIMU, MpeacTas-
neHHbIMK B Tabnuue 3.

Pexxum opoweHusi 65-70% HB.

Tabnuua 3 — VicxogHble AaHHbIE A NOCTPOEHWS ypaBHEHWS NIMHENHON perpeccumn
Table 3 — Initial data for constructing a linear regression equation

X1 (po3a MMHepanbHbIX yoobpeHun, T/ra Y1 (ypoxanHocTb

B cbmanyeckom Bece / (dose of mineral nouepHbl, T/ra) / X1Y1 X12 Y12
fertilizers, t/ha in physical weight (alfalfa yield, t/ha)

0 10 0 0 100

0,79 13 10,27 0,62 169

1,0945 17 18,6 1,20 289

1,399 15 20,9 1,96 225

>3,28 >55 > 49,8 > 3,78 >783
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KoachdpmumeHTbl pyHKUMKM y = ax + b HaxoouMm U3 peLleHnsa CUCTEMbl YPaBHEHWUNA:
{ale2 +bYx1 = ¥x1lyl _ {3,78a + 3,28b = 49,8
ayx1l +bn =Yyl 3,28a + 4b = 55
A= (*]5329)=3,78 x 4 - 3,28 x 3,28=15,12 — 10,76=4,36#0, 3HauT C/CTEMa MMEET M-

3,284

CTBEHHOE pelleHune
Aa=(*232%)=49,8 x4 —55x 3,28 =199,2 -180,4 = 18,8
a= A/ A=18,8/4,36=4,3
— (3,7849,8\— - =
Ab = (3/595)=3,78 x 55 — 3,28 x 49,8=207,9-163,3=44,6

b= A b/ A =44,6/4,36=10,2
Takum obpasom, ypaBHeHue perpeccun nmeet Bua y=4,3x + 10,2.

Mo pe3ynbTaTam aHanvaa BbINOHAEM NOCTPOEHME AnarpaMMbl paccesiHus (PUCYHOK 1),
npeacTaBnsioLLen cobor rpadmyeckyto MHTEpPNpeTaLmio, M3obpaartoLLyto 3Ha4YeHue AByX nepe-
MEHHbIX B JEKapTOBOM MIIOCKOCTH.

YpoXalHOCTb NHOLLEPHbI B 3aBMCUMOCTU OT 4,03bl BHECEHUSA
MUHEpPabHbIX YA0OPEHUN NPU NOAAEPNKAHUU HUKHETO NMopora
B/1AXXHOCTM NMoYBbl HEe HUXKe 65-70% HB

N
o

,T/ra

15

10

YPOXKAMHOCTDb IOLEPHbI

0 0,5 1 1,5 2 2,5 3 3,5 4 45

ynobpeHus 1/ra

PucyHok 1 — YpoxaiHOCTb NtoLepHbl B 3aBUCUMOCTM OT MUHEPArbHOMo NUTaHUs
(BapwaHT opoleHus 65-70% HB)
Figure 1 — Alfalfa yield depending on mineral nutrition (irrigation option 65-70% NV)

AHanus pucyHka 1 nokasan, 4YTo YPOXaWHOCTb FOLEpHbl NpU yBENWUYEHUU O03bl BHOCU-
MbIX MUHeparnbHbIX yAobpeHuIn Bo3pacTaeT TOMbKO 40 OnpeAeneHHoro MOMeHTa, nocrie KoTopo-
ro He HabnwgaeTca NpubaBkM ypoxXanHOCTU. B Halwmnx nccnegoBaHusix pocT ypoxas 3adumkcu-
poBaH Ha BapuaHTax onbiTa 2 U 3 (403bl BHECEHMS MUHEpParibHbIX yaobpeHun B mM3nyeckom Be-
ce cooTtBeTcTBeHHO 0,79 1 1,0945 T/ra, ypoxanHocTb ntouepHbl 13 1 17 T/ra COOTBETCTBEHHO).
Mpu panbHenwemM Bo3pacTaHuM KonmyecTsa npumMeHsemblx yaoobpenun go 1,399 t/ra Habnopa-
NOCb CHWXXEHME ypoXasi udyyaemomn KynbTypbl Ha 2 T/ra. [JaHHble uccnenoBaHun cBuaeTenb-
CTBYIOT O TOM, YTO MOBbLILLEHWNE YPOBHSA MUHEpPANbHOro NUTaHUsi He obecrnevmBaeT GECKOHEYHBIN
POCT ypoXasi CEenbCKOXO3ANCTBEHHbIX pacTeHui. MakcumanbHas OT3bIBUMBOCTb Ha yaoOpeHus
MOXeT ObITb 00ycroBneHa reHeTU4eCKMMn 0COOBEHHOCTAMIN COPTOB U UX (PEHOTUMNYECKMMU NPO-
ABMNEHUSIMM B KOHKPETHBIX YCIOBMSAX Cpefbl 0OUTaHUS.

[ns BbIABNEHUSA KOPPENSALMOHHON 3aBUCUMOCTU MEXAY YPOBHEM MUHEPASbHOMO NUTaHUSA
N YPOXXaMHOCTBIO NIOLEPHBI, BO3OENbIBAEMON Ha OPOLLEHUM NPY NOAOEPKaHUN HUXKHEro nopora
BNaXXHOCTM NoyBbl He Hke 65-70% HB onpegenaem koadduumneHT koppenaumm no MNupcony:

X=3" Xi

_ n

X = 3,28/4 =0,82
Y=3,Yi

56



*kkkk H3BECTHA +¥kxkk

HH>XXHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE NIPOPECCHOHAABHOE OBPA30BAHHE

Y =55/4 =13,8

SSxx =YL, X - ~ (B, X))

SSxx = 3,78- (3,28x3,28/4) =1,09

SSyy =¥ Y! -~ (31, YD)

SSyy = 783- (55 x 55/4) =27

SSxy =YL X,V == (ZhiX, )X (B, Y,)

SSxy = 49,8- (3,28 x 55/4) =4,7

N 3 (75), 2024

KoagbgpuyueHm koppensyuu lNupcoHa
_ SSxx

r= VSSxxSSyy
r=4,7/ v1,09x27 = 0,87

3HadeHune koadhdmumeHTa koppensummn B nHtepearne 0,7-0,9 ykasbiBaeT Ha CUIbHY NO-
NOXUTENbHYIO NIMHENHYIO CBA3b MeXOY YPOBHEM MUHEPasibHOrO MUTaHUSA M YPOXaMHOCTbLIO flto-
LlepHbl, BO34EeNbIBAEMON Ha OPOLLEHUN NPU NOAAEPXKAHMUM HDKHErOo Nopora BNaXXHOCTU NOYBLI HE
Huxe 65-70% HB.

Pexum opowenus 70-75% HB

Tabnuua 4 — VicxogHble AaHHbIE A NOCTPOEHUS ypaBHEHWS NIMHEWHON perpeccumn
Table 4 — Input data for constructing a linear regression equation

X1 po3a MMHepanbHbIX Y1 (YpoXaitHOCTb
yaobpeHun, T/ra B pumau- mogg Hbi, T/ra) /
yeckom Bece / dose of PHEL, X1Y1 X12 Y12
. - : (alfalfa yield,
mineral fertilizers, t/ha in
. - t/ha)
physical weight
0 14 0 0 196
0,79 16 12,64 0,62 256
1,0945 22 241 1,20 484
1,399 19 26,6 1,96 361
>3,28 >71 > 63,3 > 3,78 >1297

KoappmumeHTbl pyHKUUKM y = ax+b HaxoamMm 13 peLlleHnsa cucTemMbl YypaBHEHUN:
{3,78a + 3,28b = 63,3
3,28a+4b =71

A= (3'783'28)=3,78 X 4 - 3,28 x 3,28=15,12 — 10,76=4,36#0, 3Ha4UUT cUCTEMA UMEET EaNH-

3,284
CTBEHHOEe peLleHune

Da = (%3332%)= 63,3 x 4 — 71 x 3,28 =253,2 -232,9 = 20,3

714

a=Aa/A = 20,3/4,36=4,7
Ab = (3'7863'3)=3,78 x 71 — 3,28 x 63,3=268,4-207,6=60,8

3,2871

b=Ab/A=60,8/4,36=13,9

Takum obpasom, ypaBHeHME perpeccum nmeet Bug y=4,7x + 13,9.

Cnepyrowmm 3TanoM BbICTYNaeT NOCTPOEHNE Anarpammbl paccestHns (PUCYHOK 2).

AHann3 pucyHka 2 nokasasn, YTo YPOXXamHOCTb JIIOLEPHbI NPU YBENUYEHUN 403bl BHO-
CUMbIX MUHEpanbHbIX yaoOpeHnn Bo3pacTaeT 40 3HayeHusa B 22 T/ra, nocne KOToporo douk-
cupyeTtca ee cnag. B Hawumx mnccnepoBaHUAX pPOCT ypoxas 3adMKCMpOBAH Ha BapuaHTax
onbiTa 2 1 3 (403bl BHECEHUSA MUHEPASbHbIX YA06peHnn B on3n4eckom Bece COOTBETCTBEHHO
0,79 n 1,0945 T/ra, ypoxanHocTb nouepHbl 16 n 22 T/ra cooTBeTCTBEHHO). NpK ganbHenwem
BO3pacTaHMu KonuyecTtsa nNpuMeHsieMblx yaobpeHun go 1,399 1/ra Habnoganocb CHUXeHWe
ypoxas nsyyaemon KynbTypbl Ha 3 1/ra. o pe3synbTaTtam uccrnegoBaHnin MOXHO caenaTb Bbl-
BOJ O TOM, YTO MOBbILLEHNE YPOBHA MUHEPANbLHOro NUTaHMa obecneynBaeT pocT ypoxas mto-
LEepHbl TONMbKO [0 OMpedesieHHOro MOMEHTA, NOCMe HacTyMnneHMs KOToporo dukcupyeTcs
CHWXKEHMNE YPOXKANHOCTH.
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MMHepasibHbIX YA0bpeHUI Npu NoAAepKaHUM HUKHETO nopora
BNaXKHOCTU no4sbl He HMKe 70-75% HB
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PucyHok 2 — YpoxxaHOCTb NioLepHbl B 3aBUCMMOCTY OT MUHEpParbHOro nMTaHus
(BapuaHT opowueHunsa 70-75% HB)
Figure 2 — Alfalfa yield depending on mineral nutrition (irrigation option 70-75% NV)

[ns BbIABNEHUSA KOPPENSALMOHHON 3aBUCUMOCTU MEXAY YPOBHEM MUHEPANBHOMO NUTAHUSA
N ypOXaiHOCTbIO MIOLEPHbI, BO34ENbIBAEMON Ha OPOLLEHUN NPY NOAAEPXXaHUN HUXKHEro nopora
BNaXkHOCTK noysbl He Hke 70-75% HB onpegenaem koadduumeHT koppenaumm no MNupcony:

X = 3,28/4 =0,82

Y =71/4 =17,75

SSxx = 3,78- (3,28x3,28/4) =1,09

SSyy =1297- (71 x 71/4) =36,75

SSxy = 63,3- (3,28 x 71/4) =5,1

KoagpgpuyueHm koppensyuu lNupcoHa

r=5,1/ 4/1,09x36,75 = 0,81

3HayeHmne koadhumumeHTa koppenduun B nHtepsane 0,7-0,9 ykasbiBaeT Ha CUNbHYIO MO-
NOXUTENBHYIO JIMHEVHYHO CBA3b MEXAY YPOBHEM MUHEPASIbHOrO MUTAHUSA U YPOXAMHOCTBLIO H0-
LepHbl, BO3AENbIBAEMOIN Ha OPOLLEHMN NPU MOLAEPKAHUN HDKHETO MOPOra BraXXHOCTU MOYBbI HE
Hwke 70-75% HB.

Pexum opoweHusi 75-80% HB

Tabnuua 5 — VicxoaHble faHHbIE ANsi MOCTPOEHUS YPaBHEHWS NIMHENHON perpeccumn
Table 5 — Initial data for constructing a linear regression equation

X1 [o3a MMHepanbHbIX
ynobpeHun, T/ra B doun- Y1 (YypOxanHOCTb
3myeckom Bece / Min- nouepHsbl, T/ra) / X1Y1 X12 Y12
eral fertilizer dose, t/ha (alfalfa yield, t/ha)
in physical weight

0

18 0 0 324
0,79 23 18,17 0,62 529
1,0945 28 30,6 1,20 784
1,399 26 36,4 1,96 676
73,28 595 5 85,2 5 3,78 5,2313

KoadbdmumeHTbl pyHKUMM y = ax+b HaxogmMm U3 peLleHnsa cucTeMbl YpaBHEHWUNA:
{3,78a + 3,28b = 85,2
3,28a + 4b = 95

A= (3'783'28)=3,78 X 4 - 3,28 x 3,28=15.12 — 10,76=4,36#0, 3HaUNT C1UCTEMA UMEET eanH-

3,284

CTBEHHOE pelleHune
Aa=(°5232%)= 852 x 4 — 95 x 3,28 =340,8 -311,6 = 29,2

a=Aal A=29,2/4,36=6,7
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Ab= (3'7885'2)=3,78 x 95 — 3,28 x 85,2=359,1-279,5=79.6

3,2895
b=Ab/ A =79,6/4,36=18,3
Takum obpasom, ypaBHeHME perpeccun nmeet Bua y=6,7x + 18,3.

N 3 (75), 2024

YpoXalMHOCTb NHOLEPHbI B 3aBUCUMOCTU OT 4,03bl BHECEHUA
MUHepasibHbIX YA0bpeHUN Npu noaaep>KaHMM HUXKHEro nopora
BN1aXXHOCTU no4ysbl 75-80% HB

/ra

ypomaﬁnocm /OUEpPHbI, T,

yaobpenus, T/ra

PucyHok 3 — YpoxariHOCTb NtoLepHbl B 3aBUCUMOCTW OT MUHEPArbHOMo NUTaHUS
(BapwaHT opoweHusa 75-80% HB)
Figure 3 — Alfalfa yield depending on mineral nutrition (irrigation option 75-80% NV)

Ha ocHoBe fgaHHbIX Tabn.5 BbINOMHAEM NOCTPOEHNe anarpammbl paccesHus (puc.3),
pe3ynbTaTbl KOTOPOM MOATBEPXKAAIT POCT 3PPEKTUBHOCTU OT NPUMEHEHUSA MUHEpPanbHbIX
yOoobpeHuin TonbKo A0 onpefeneHHoro MomeHTa (fosa yaobpenun 1,0945 t/ra B dounaunde-
CKOM Bece, YpoXxXanHocTb 28 T/ra), nocne KOToporo, HECMOTPS Ha YBENnMYeHne YPOBHA MUHE-
panbHOro NUTaHMA HabnNOaeTCa CHUWXKEHWE YPOXXaHOCTU ntouepHbl. [na BbisBNEHWS Kop-
PENSALMOHHON 3aBUCUMOCTN MEXAY 0030N BHECEHUS MUHEpParibHbIX yA0OpEeHU 1 ypoxanHo-
CTbIO NIOLEPHbI, BO3AEMNbIBAEMON HAa OPOLLUEHUN NMPKU NoAAEPKaHUN HDKHErO nopora BRa)Ho-
CTN No4Bbl He HMxe 75-80% HB onpegensem koadduumeHT Koppensaumm no MNupcoxy:

X = 3,28/4 =0,82

Y =95/4 =23,75

SSxx = 3,78- (3,28x3,28/4) =1,09

SSyy = 2313- (95 x 95/4) =57

SSxy = 85,2- (3,28 x 95/4) =7,3

KoagpgpuyueHm koppensayuu lNupcoHa

r=7,3/ 41,09x57 = 0,92

3HayeHve koadpduumeHta koppendumm B mHTepBane 0,9-1 ykasbiBaeT Ha O4YeEHb
CUMbHYHIO MOSNOXUTENbHYIO JIMHENHYIO CBA3b MEeXQY YPOBHEM MUHEPANbHOMO NMUTAHUSA U ypo-
)KaMHOCTbLIO MIOLEPHbI, BO34ENbIBAEMON Ha OpPOLUEHUM NpU Noagep)XaHuM HWXKHEro nopora
BINa)HOCTM MOYBbI Ha HMXe 75-80% HB.

[aHHble nonesbIX ONbITOB MO U3y4YEHMIO COBMECTHOIO BIIMAHUSA OpoLLeHns n yaobpe-
HUA Ha YpPOXXaMHOCTb foLEepHbl ObiNn NOATBEPXKAEHbI pe3ynbTaTaMy ANCNEPCUOHHbIX aHa-
NN30B MO rogam uccrnegoBaHumi (Tabnuvua 6).

AHanu3 gaHHbIX Tabnuupbl 6 nokasan, YTo koneGaHus ypoXkanHoCTM M3y4aemMon KynbTypbl
Mo rogam MUCCregoBaHuii He BbINN APKO BbIPaXXEHHbLIMW, YTO CBS3aHO C BO3AerbiBaHUEM FOLEp-
Hbl B YCIIOBUSIX OPOLLUEHUS.

MakcumarnbHble YPOBHM YpPOXXalHOCTM BO BCE rofdbl UCCNEAOBaHNA U Ha BCEX pexmmax
opoLueHusa 6binn 3admkempoBaHbl Npu BHeceHnn P8OK50 B ocHoBHoe yaobperne n N20P50K40
B NMOOKOPMKM.
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Tabnuua 6 — YpoxxaHOCTb NMIOLEPHbI B 3aBUCUMOCTY OT PEXUMAa OPOLLEHUS U [03bl
MUHeparnbHbIX YA06peHun, XapabanuHckuii paioH
Table 6 — Alfalfa yield depending on irrigation regime and dose of mineral fertilizers, Kharabalinsky district

OcHoBHoe
yaoGpeHHe, KT Mogkopmkwm, Kr
Bapvant/ n.e.Hara/ p.e.Haral | oq1g. | o01gr. | 2020r. | CPemHan/
ariant Basic fertilizer Fert_lllzmg, kg Average
kg a.i. per ha a.. per ha
Bes yno6penwii / No Fertilizer 10,3 11,0 9,8 10
P60K30 N10P40K30 13,0 14,0 12,8 13
- o) L] ] )
65-70% HB P8OK50 N20P50K40 17.0 17.0 16 17
P100K70 N30P60K50 15,0 16,0 14,4 15
Bbes ynobpenun / No Fertilizer 14,0 15,0 13.6 14
P60K30 N10P40K30 16,0 17,4 15,2 16
- (o) ) ) )
70-75% HB PBOK50 N20P50K40 22.0 22.0 21.0 22
P100K70 N30P60K50 19,0 20,0 18,0 19
Bes ygobpenui / No Fertilizer 18,0 18,0 17,0 18
P60K30 N10P40K30 23,0 24,0 22,0 23
- o) L] ] )
75-80% HB P80K50 N20P50K40 28,0 28,0 27,0 28
P100K70 N30P60K50 26,0 27,0 25,0 26
HCP(05) A 0,66 0,65 0,47
HCP(05) B 0,90 0,89 0,68
HCP(05) AB 0,90 0,89 0,68

BbiBogbl. Pe3ynbTathl TpexnetHux ucnbitanui ¢ 2018 no 2020 rr B8 XapabanuHcKoM parioHe
AcTpaxaHckon obnactv mokasanu, Y4TO Npy yBenMYeHUn A03bl BHECEHUU MUHEeparbHbIX YOOOpeHun
HabnogaeTca pocT ypOXKanHOCTM MOLEPHbl, BO3AENbIBAEMOWN B YCINIOBUSAX OPOLUEHUS, HO TOMbKO OO0
onpegeneHHoro MOMeHTa, Mocrne KOToporo ukcupyeTcs cnag ypoxas. [JaHHas TeHgeHums Habno-
[aeTca Ha BCeX M3yvaeMblx pexmnmax opolueHus. KosdduumneHT koppenauuu no NupcoHy ceuge-
TenbcTByeT 0 cunbHon (r — 0,87 — 0,81; pexumbl opolueHus nouepHsl 65-70% HB n 70-75% HB) u
OYeHb CUMNBbHOWN KOpPENALMOHHOM 3aBucumMocTu (r — 0,92 pexxum opolleHns 75-80% HB) mexay ypos-
HEM MWHEPanbLHOro NUTaHUSA U ypoXKaeM U3y4aemom KynbTypbl.

Conclusions. The results of three-year tests from 2018 to 2020 in the Kharabalinsky district of
the Astrakhan region showed that with an increase in the dose of mineral fertilizers, there is an in-
crease in the yield of alfalfa cultivated under irrigation conditions, but only up to a certain point, after
which a decline in the yield is recorded. This trend is observed in all studied irrigation regimes. The
Pearson correlation coefficient indicates a strong (r — 0.87 — 0.81; alfalfa irrigation regimes 65-70% NV
and 70-75% NV) and very strong correlation dependence (r — 0.92 irrigation regime 75-80% NV) be-
tween the level of mineral nutrition and the yield of the crop under study.
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Summary
Silage made of a single-species component of sorghum and a combined component of sorghum + soy-
beans + corn. The silage of the studied samples had an aromatic fruity smell or the smell of pickled vegeta-
bles, green-olive color, and a good crumbly consistency. The dry matter content of the single-species com-
ponent of sorghum is 325 g/kg of natural feed, KE 0.29, ECE 0.32. The dry matter content in the combined
composition of sorghum + soybeans is 320 g/kg of natural feed, KE 0.28, ECE 0.32, which exceeds the re-
quirements of GOST. The active acidity of the silage was within the range of pH = 4.0-4.3 % and did not
exceed the requirements of GOST. The haylage of the studied samples had an aromatic fruity smell, yel-
low-green-brown color and a good crumbly consistency. The energy value of 1 kg of grain sorghum haylage
was 0.42, sugar - 0.36 ECE. Silage and haylage from grain and sugar sorghum had good nutritional values
of the feed, which will successfully complement the feed balance of winter rations.
Abstract

Introduction. The traditional crop for making silage is corn, but the sharply continental arid climate of the Middle
Volga region negatively affects the high productivity of corn. As a result, a significant part of farms cannot provide
stable, nutritious nutrition for cattle. One of the options for getting out of this situation is to use sugar and grain
sorghum as a silage crop, which, due to its properties, in particular drought and salt resistance, can provide con-
stant high yields of both green mass and grain even in acutely dry conditions years. Studies to assess the nutri-
tional value of canned feed were carried out on the basis of the Volga Research Institute of Canned Food, a
branch of the Samara Research Center of the Russian Academy of Sciences, and the Samara State Agrarian
University. Object. The objects of the study for silage harvesting were the following crops: sugar sorghum of the
Kinelskoye 4 variety, grain sorghum — Premiera, soybean — Kinelyanka and corn hybrid — Kinbel 144 SV. Materi-
als and methods. In experiment No. 1 in laboratory conditions, the chemical composition of the green mass of
these crops in the phase of milk ripeness of sorghum and corn grain and waxy ripeness of soybeans (August 17)
was carried out, as well as the experiment was laid down in the threefold repetition of silage (by the method of
self-preservation) of the studied samples. In experiment No. 2, the chemical composition of the green mass of
sugar sorghum Kinel'skoye 4 and grain sorghum Premiere in the phase of milky-waxy ripeness of grain was de-
termined, and the mass was laid for haylage in the same period on September 3 in the peasant farm "Vasilina" of
the Bol'she-Chernigovskogo district. Results and conclusions. Analysis of these studies showed that all silage
options have excellent feed qualities, especially silage from the single-species component sorghum and the
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