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AHppei EBreHbeBuY
HOBUKOB

AvpeKkTop Beepoccurickoro
Hay4HO-Uccne[oBaTe/IbCKoro
MHCTUTYTa OpoLLIaEMOro
3emnenenvs, LOKTOp
TEXHUYECKMX HayK,
ysieH-koppecrnoHgeHT PAH

3agayu menauopanmm,
oyepenHble U rnaBHble

nctemaTuyeckas Menvopauus

3eMeflb  CeJIbCKOXO03SAMCTBEHHOMO

Ha3HayeHus1 Ha 6ase Hay4HbIX [0-
CTUXEHUIN OCTaETCS OOHUM U3 FNaBHeN-
LUMX YCJIOBUI pOCTa MPOAYKTUBHOCTU M
YCTOMYMBOCTU arpapHOro NpouM3BoAcTBa
B 30HaX HeAOCTaTOYHOrO U HeycToMYM-
BOrO YBaXHeHus, obecrneyeHnss NpoayK-
TaMW MUTaHWS 0O YPOBHA MPOLOBOJIb-
CTBEHHOW 6e30NacHOCTU U yTBEPXAEHUS
Halen CTpaHbl B cTaTyce HaLEXHOro
3KCnopTépa NpoaoBOJIbCTBUSA.

PelueHune aTux 3agay, Kak 1 npeogosne-
HUe XapaKTepHbIX CTPECCOPOB, CBA3aHO
C HeobX0AMMOCTbIO HEeWTpanu3aunm Ho-
BbIX BbISOBOB U PUCKOB aHTPOMOreHHOro
M MpUPOJHOro xapakTepa. [MaBHble U3
HUX — rnobanbHoe W3MEeHeHWe Kanma-
Ta C NoBbllLeHNEM ero apmnaunsauunun, pa-
CTyWu peduunt BOAbI, 3arpssHeHue
N 3BTPOOUKALUA PeK U 03EP, CHUXEHUE
nnogopoaus. B cTonb XECTKUX ycnoBuax
pacTEéT BaXHOCTb Mepexofa arpapHo-
ro NPou3BOACTBA Ha afanTUBHO-NAHA-
wadTHble OOPMbl, OCBOEHWUSI TOYHOIO U
aHeprocbeperatoLlero semnegenus, npe-
JOTBpaLLatoLLero npoLecchl fgerpagauuv
NMoYB M OMYCTbIHMBAHWUS 3eMefb, rapMo-
HM3aLMN TEXHOreHHOro BO3LENCTBUSA Ha
NPUMPOAHYI Cpefy, CO3[aHus YCNOBUM
OJ1sS NNaHOMEPHOro MOBbIWEHUS 3KOHO-

Muyeckon 3hHEKTUBHOCTU CENbCKOXO-
35CTBEHHOrO NPOM3BOACTBA.
MenvopaTuBHbIN  KOMMEKC cTpa-
Hbl co3faH B 60-80-e rogbl npowsioro
BeKa, OH B OCHOBHOM W3HOLLEH, HyXaa-
eTCsl B PEKOHCTPYKLMUU U TEXHUYECKOM
nepeBoopyxeHun. MNMoka ewe MefyieHHO
MOET BOCCTAHOBJIEHME MaTepuasnbHO-
TexHuMyeckon 6asbl Npon3BoLCTBA OTe-
YeCTBEHHOW MeNIMOpPaTUBHOM TEXHUKM,
eé pona B ob6ueM ob6béMe cenyac He
npeBblWaeT NATU nNpoueHToB. N3 nme-
towerocsi B Poccun dpoHa opoliaemMbix
3eMenb, a 310 4,69 MUNNMOHa rekTa-
pOB, MO Ha3HAYEHUIO UCMONb3yeTCsA He
6onblle NOJIOBUHbI. [paBUTENbCTBO
npuHANo focyaapcTBEHHY NporpaMmmMy
adhdekTMBHOro BoBJleYeHUss B o6opoT

o

3eMeNlb  CeNbCKOXO3AANCTBEHHOIO Ha-

3HaYeHUs U pasBUTUS MeIMOPATUBHOIO
Komnekca Poccuiickon denepauum oo
2031 roga. inqa eé peanusaunn, Hapsgy
CO 3HauuTeJibHbiIMM MepaMKU rocnopn-
LEepXKKn, npepycMoTpeHbl npedyepeH-
LMM MHBECTOpaM.

PeweHne npobnemMbl [OCTAaTOYHOrO U
YCTOWYMBOIO MPOU3BOACTBA CESbCKO-
X03AMCTBEHHOM NpoayKumn B Poccum Ha
ocHoBe cbaflaHCMpPOBaAHHOIO co4yeTaHus
obLero semnenenus ¢ 3emnegennemM Ha
MeSIMOPUPOBAHHbIX 3eMJIsIiX MOATBEPX-
[AaeTcsl OTEYECTBEHHbIM W MeXAyHa-
pPOAHBLIM OMbITOM, YCMELHO pa3BuBalo-
LMMCSI CEeNIbCKMM XO3ANCTBOM CTpaH U
pervoHoB. PecypcHoe obecneyeHune Ha-
LUeW CTpaHbl 3eMJIEN U BOLOW [AET BO3-

Mpugate MennopupoBaHHbIM 3eMJISIM
cTaTyc «0cob0 LjeHHble 3eMn

CeJ/IbCKOXO3AMCTBEHHOIO Ha3Ha4YeHUSI»,

BKJ1H04as BO3MOXHOCTb OTHECEHUS JaHHOMN
KaTeropum cenbxo3yrogun K CobCTBEHHOCTHN
rocynapcTBa Ha rnepexogHbiv Nepuog.

BbipaboTaTb MexaHU3M UX U3BATUSA

rnpu HeHagsexatlyemMm Ucrnosib30BaHum, a

yrpoxarowiem nx CoOXpaHHoOCTH
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MOXHOCTb YBESIMYNTb OOBLEM MONUBHbIX
nnowagen 0o ypoBHs, HEOOXOOMMOro He
TONbKO [AJf1si [OCTAaTOYHOrO CHabXeHusi
HaceneHusi CTpaHbl 0TEYECTBEHHbIM MpPo-
[OBOJIb.CTBUEM, HO U CepbE3HOIO Hapa-
L MBaHUSA ero akcnopTa. B cooTBeTCcTBUM
¢ KoHuenuuen kKomnnekcHon menuopa-
UMM CEeNbCKOXO3SINCTBEHHbIX  3eMeslb
Poccuickon depepaunu, pazpaboTaHHON
y4éHbiMu Bcepoccuiickoro HUW opowa-
eMoro 3emMnefenusi Npy yyactTum Opyrux
Hay4yHO-UCCNefoBaTesIbCKUX  yupexae-
HUA MenmopaTuBHOro npodouns, B nep-
CreKTUBe AN YCTOMYMBOrO Mpou3Bof-
CTBa CeJIbCKOX03ANCTBEHHOW NPOLYKLNA
BO Bcex hefepanbHbIX OKpyrax Heobxo-
OVMMO MMeTb He MeHee 10 MUSIIMOHOB reK-
TapoB OpoLlaeMbIX 3eMenb. 3TO co3facT
ycrnoBus st HeMTpanMsauum ctpecca ot
3acyxv U npuaaHns yCTOMYUMBOCTM Mpo-
M3BOACTBY, a TakXe HoBble paboune mMe-
CTa, CYLLECTBEHHO YMYYLUUT XWU3Hb Jlt0-
el B ceNlbCKOW MECTHOCTM!.

OT 3acyx B Hallen cTpaHe cTpagatoT
70 npoueHTOB MalHW, M nocnenoBa-
TeNnbHOe paclUMpeHe OpoLIaeMbIX 3e-
Menb JacT BO3MOXHOCTb 3aKpbITb MO-
TpeBHOCTb CTpaHbl B 3epHE, OBOLLHOW U
naoLo0BO-ArOAHON MpoAyKLMKU, cosgacT
NPOYHY KOPMOBYHO 6a3y A4Sl XKMBOTHO-
BOACTBaA, NOBbLICUT €ro NpPpoayKTUBHOCTbD,
paclwmput 06BbEM U acCOPTUMEHT 3KC-
NMOPTHOrO MPOAOBOLCTBUSA.

CTpaTterMsi Hay4HO-TEXHOJIOMMYECKOro
pasButua Poccuiickon depepaunm Haue-
NIMBaeT HayKy Ha KOMIJIEKCHOe pelleHue
npo6sieM, onMpasicb Ha HOBble MOAXOAbI
K MCMOSIb30BaHUIO BOJHbIX, 3€MesbHbIX
N MPOU3BOACTBEHHbIX PECYPCOB, HE Ha-
pywatoLme HOpPMaTMBHO-NpPaBoOBbIe
W Opyrue orpaHuunTenbHble TpeboBaHus,
BKJ/ItOYas npusHaHue obLliecTBOM. Bos-
HYKatoLLLME NPUPOLHBIE U aHTPOMOreHHbIe
BbI30Bbl, CO3JaloLiMe CYLLECTBEHHblE
pucku pnsi oblwectBa, TPebytoT HOBbIX
KOMMNETEHTHbIX Hay4HO-TEXHUYECKUX
Nnoaxof0B U METOAOB UX peLleHusi. ITo
npekpacHo MOHMMAaKT Yy4éHble BHUWU-
03, KoTopble BHEC/IM 3aMeTHbIN BKNa B
obecnevyeHne 3cdeKTUBHOrO 3KosOMU-
YeckM HarnpaBfIEHHOrO, BbICOKOMPOAYK-
TMBHOIO  WUCMOJSIb30OBaHUSI  OpOLUAeMbIX
3eMefnb B Halwewn cTpaHe. 3a 55-net-
HIOK0 UCTOPUIO MHCTUTYTa paspaboTaHbl
M OCBOEHbl MPOU3BOACTBOM TEXHOJIO-
MM MPOrpaMMUPOBaHHOrO BO3AesbIBa-
HUA CeSIbCKOXO3ANCTBEHHbIX KY/bTyp Ha
OpOLLAeMbIX 3eMNIIX B PasfivyHbIX Mpu-
POIHbIX YCNOBUAX NPU MOBEPXHOCTHOM
nosimBe, [OXOEBaHUM U KanelbHOM Opo-
WweHuy, obecrneyvBarolie MoBbILLEHUE
NPOAYKTUBHOCTU 3€PHOBbIX U KOPMOBbIX
KynbTyp 80 10 Tbicsiy 1 60nee KOPMOBbIX
eavHUY ¢ rekTapa, cOanaHCcMpOBaHHbIX
Nno SHepreTMYeckMM U NPOTEUHOBBLIM MO-
KasaTensaMm KOpMOB. Hawwmmu yuyéHbiMu
obocHoBaHa rubkasi, ¢ y4éTOM couyeTaHusi
pacTeHNeBOAYECKON M XMBOTHOBOAYE-

CKOW crieuuvanuaaumm CTpyKTypa nocesoB
Ha OpOLUAeMbIX 3eMJIsIX, OPUEHTNPOBAH-
Has Ha rapaHTupoBaHHoe obecneyeHune
XMBOTHbIX KOpMaMu. 3HaumTenbHas nao-
anb OpolaeMblX 3eMeflb 3aHMMarnachb
1 3aHATa B HACTosiLLee BpeMs copTamMu u
rmbpugamMm BbICOKOMPOLAYKTUBHbIX KyJlb-
Typ cenekumm BHUNO3 — nrouepHbl, nu-
BOBapeHHOro AYMeHS], SPOBOW MLIEeHWLbI,
KYKypy3bl, con. OTAenbHO HYXHO cKasaTb
0 cenekuumn copToB aspobHOro puca, To-
JlepaHTHOro K OTCYTCTBUIO BOASAHOIO CNosi
Ha noceBax — pAfis 3Toro paspaboTaHa
TEXHOJIOTUA OpOLUEHUS] MEePUOLMNYECKUMU
nonvMBamMu 1 BO3AeNblBaHNs C YpOXanHo-
CTbHO [0 6-8 TOHH Ha rekTape 1 6onee npu
5-10-kpaTHOM 3KOHOMWUM BOAbI MO CpaB-
HEHMIO C OPOLLEHMEM TPaAULMOHHbIM 3a-
TonneHveM. PaspaboTaHbl MeTOANYECKME
nocobuss M HopMaTuBHble TpeboBaHUA
ONs BHeOpeHUs afjanTuBHO-NaHAawadT-
HbIX CUCTEM OpOLLaeMOro 3emefenus u
pekoMeHpauun no TeXHONorMsM Bo3fae-
NbIBaHUS CENbCKOXO3SIMCTBEHHbIX KYb-
Typ, obecrneyvBaloLMX MOSyYeHUe 3a-
NJIaHMPOBaHHbIX YPOXXaeB Ha OpoLlaeMblX
semnax. [ns Bonrorpagckon u AcTtpa-
XaHCKON obnactei co3faHbl 3TaNIOHHbIE
CUCTEMbI OpOLLAeMOoro 3emrnenenus, gpy-
rMM perMoHaM oka3sbiBanacb KOHCYJIb-
TaTuBHasA nomolb. OCBOEHMEe Hay4HbIX
paspabotok BHWWO3 cnocobcTBOBANO
NOBbILLIEHNIO MPOAYKTUBHOCTU OpoLuae-
MbIX 3eMenb Poccum ¢ 3,0-3,2 ThbiC. KOp-
MOBbIX eauHuy B 1960-x rogax go 4,2-4,5
ThICAYN KOPMOBbIX eauHuL, B 1980 r. n oo
7,0-8,0 TbiCc. KOPMOBbIX ef./ra B HacTo-
Awee Bpemsi. O606LeHNe pe3ynbTaToB
MHOTOJIETHUX MCCIIeA0BaHUMA MO3BONIUIIO
cchopmupoBaTth Bo Bcepoccuiickom HUN
opoLLaeMoro 3emMnefenus HayyHble LIKO-
bl MO MenMopauuv U UCMosib30BaHUIO
MeNIMOpUpyeMbIX 3eMeflb — 3aclyXeH-
HbIMW OeATensAsMu Haykum P®, akapgemu-
koM PAH WBaHoM [laHTeneeBnyem Kpy-
XWIUHBIM,  3aC/y>XeHHbIM PaboTHUKOM
cenbckoro xossnctea P®, yneHom-kop-
pecnoHgeHToM PAH Buktopom Bacunbe-
BuyeM MenuxoBbIiM. B Hayane 2000-x ro-
0B M0 MHMLMATKBE U HernocpeCcTBEHHOM
yyacTUM Hallero WMHCTUTYTa C YyyacTu-
eM [Jpyrux HayyHo-uccrnegoBaTesbCKUX
yUYpexneHuin MenmopatuBHoro npodmns
paspaboTaHa, paccMOTpeHa U yTBepXae-
Ha COBMECTHbIM 3acefjaHWeM Komsernu
MwuHcenbxosa Poccun n Poccenbxosaka-
neMumn «KoHuenuus menvopauum 3emernb
CeNIbCKOXO3AIMCTBEHHOIO Ha3HAYeHUss B
Poccuu», onpepensiowiass npepesibHble
00BbEMBI Pa3BUTUSE KOMIMJIEKCHbLIX MeSIMo-
pauumn Ha nepcrneKkTumBY.

OTMmevas 3HauuTenbHbIn Bknan BHUU-
03 B HayuHoe obecrnieyeHune acpdekTmB-
HOMO 9KOMOrMYeCcKn OpPUEHTUPOBAHHOIO,
BbICOKOMPOAYKTUBHOIO  WUCMONIb30BaHNUs
opowlaembix 3emenb B Poccuiickon de-
Jepaunu, Mbl OO/MKHbI aKTyanM3nmpoBaTb
aKTMBHOCTb WU Pe3ynbTaTUBHOCTb UCCrie-

JoBaHui no locygapcTBeHHOW Mporpam-
Me 3achpeKkTMBHOro BoBNieYeHnss B 060poT
OpoLIaeMbIX 3eMeflb CeJIbCKOXO3ANCTBEH-
HOrO Ha3HA4YeHus U pas3BUTUA Menuopa-
TMBHOro Kommnnekca Poccuitckon depepa-
umm o 2031 roga B HanpaBeHUsX:

- coxpaHeHue BnaronpmMaTHON OKpYyXa-
tollen cpefbl U MPUPOLHO-PECYPCHOMO
noTeHumana;

- COXpaHeHue 1 BOCMPOU3BOACTBO NJo-
Jopoaua noys, pauMoHanbHOe WUCMOoSIb-
30BaHWe, 3almta U COXpaHeHWe Cceflb-
CKOXO3ANCTBEHHbIX 3eMefib OT BOAHOWN U
BETPOBOW 3p03MK, ONYCTbIHUBAHUS,

- y[OBneTBOpeHue notTpebHoOCTeN Ha-
CeNleHnsi B KaYeCTBEHHOM U Be30MacHOM
NpoLOBONIbCTBUU;

- pasBuTME MENNOPATMBHOIO KOMMJIEK-
ca B LieNiAx noBblLweHns 3P PeKTUBHOCTM
Ce/IbCKOX035IMCTBEHHOrO MPOM3BOLCTBA
M MNpOLOBONbCTBEHHOM 6€30MacHOCTH
Poccuiickon depepavumm.

Ocoboe BHUMAHME HYXXHO 0BpaTUTb Ha
COXpaHeHue 1 pa3BUTME HAYYHOT O NOTEH-
Luuana, nNoarotoBKy M nepenoaroToBKY
Hay4YHO-Mefarornyeckmx, UHXeHepHbIX,
arpOHOMMYECKUX U PYKOBOASLUMX Ka-
LpOB BbIcLUEN KBannduKauuu.

Mpepnaraem degepanbHbIM - UCMON-
HUTENbHbIM OpraHaM rocynapcTBEHHON
Bnactu Poccuickon ®depepauuv npwm-
[aTb MENMOPUPOBAHHbLIM 3eMJIAIM CTaTyC
«0C060 LEHHble 3eMJIM CeSlbCKOXO3Si-
CTBEHHOIr0 Ha3HayeHwsi», BKJOYasi BO3-
MOXHOCTb OTHECEHWA AaHHOW KaTeropuu
CeNbX03yroamnm K coO6CTBEHHOCTU rocy-
JapcTBa Ha nepexoHbl Nepuog, BHeCS
COOTBETCTBYIOLME USMEHEHUS U [0MOJSI-
HEHWS B HOPMAaTUBHO-NPaBOBblE aKTbl
Poccuickon depepauun B Lenax ycune-
HUSi OTBETCTBEHHOCTU COBCTBEHHWKOB
3a COXPaHHOCTb U LiefIeBOe UCMOMb30Ba-
HUE MEeNMOPUPOBAHHbIX 3EMESb, @ TaKXe
BblpaboTaTb MeXaHW3M UX U3bATUS MPK
HeHafnexaliemM MCnosb30BaHUK, Yrpo-
XatoLLeM Ux coxpaHHocTH. MpoBecTn Mo-
HUTOPUHI 6ECX03ANHbIX MeIMOPaTUBHbIX
cucTeM u paboTbl No nepefave ux B de-
JepanbHyto co6CTBEHHOCTb C onpepese-
HUeM LeneBoro hoMHaHCUPOBAHUSI Ha UX
aKcnyyaTaumio.

PaspaboTaTb MeXBeLOMCTBEHHbIE KO-
OpAMHALMOHHBbIE MiaHbl U MPOrpaMMbl
PYHKLMOHMPOBAHUSA (DYHAAMEHTANbHbIX
M MPUOPUTETHBIX NPUKIIAfHbIX UCCNeno-
BaHWI NO HayYyHOMy obecrieyeHunto arpo-
MPOMbIWNEHHOro Kommekca gfo 2030
roga B obnacTu menuopawmu, opoLlaemo-
ro semnefenus U KOPMONPOM3BOACTBaA.

MNpepnaraeMm MecTHbIM OpraHaM 3aKo-
HOATeNbHOW BNacTW BHECTM MONpaBKM
B pervoHasnbHble 3aKoHOaTeNnbCTBa Ha
OCHOBaHuu ctatbn 3 264-93 «O pasBu-
TWM CENbCKOro X035IMCTBa» B YaCTW OTHe-
CEHUsI HayYHbIX OpraHM3aLuin arpapHoro
nNpoduns, UX OMbITHbIX CTAHLWIA U ONbIT-
HbIX XO3SINCTB K KaTeropum CesibCKOXO-
35IMCTBEHHbIX TOBApONPON3BOANTENEN.
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MaccoBoe pacnpocTpaHeHue MeTo[0B, BedyLnX K MHTeHcUdbu-
KaLuM NpoM3BOACTBA B MPYLOBOM XO3AMCTBE — @ 3TO MOBbILLEHNE
MJIOTHOCTM NOCaZKM PbiBbl 1S BbIpaLLMBaHWSI, HAyYHO 0BOCHOBAH-
HOe KOpMJIEHNE U BHECEHME YO0OpeHuiA — BeET K HaKOMJEHUIO Op-
FaHWKY, @ TakKe YXYLLEHWIO KUCIIOPOAHOro GanaHca, MOBbILIEHNHO
KOHLIEHTpaLW B BOZE YITIEKUCIIOTbI. 3aMeTHble KosebaHus 06bEMOB
PacTBOPEHHOIO KMUCNOPOAa, UBMEHEHUSI KOHLIEHTPALIMIA BOLOPOAHBIX
MOHOB (pH), Bonblloe comepXaHne aMMOHUA UM OpraHMyeckoe 3a-
rPsI3HEHNE BOAbI OTPULLATENBHO CKa3bIBAKOTCS HAa POCTE, Pa3BUTUM
1 3[10POBbE MOrosIOBbsl. AHTPOMOreHHOE BASIHME HA HAaXOAsALLIMECS B
3TON cpefie 00bEKTbI OTXO0B CEMbCKOro M KOMMYHAJTbHOrO X035I1-
CTBa, MPOMBbILLIEHHOTO MPOM3BOACTBA NPOSIBNISETCS B NEpen3tbiTke
a30Ta, chocchopa 1 XNopcoaepKaLLmMX NPOoAYKTOB, 3arycKaeTcsl Mpo-
LiecC MyTauui — TaK YacTO HauMHaeTcs «LBeTeHue» npynos. [ns
YNyYLLIEHWS COCTOSIHWSI BOLOEMOB Ceryac MpUHUMAatOT Mepbl, TEM He
MeHee npobrnemMa «LBeTeHUs» BoAbl BCE eLLe ocTpasi. PaspaboTaH-
Hasi MIHHOBAaLMOHHas BroTexHosorvs 6a3upyeTcs Ha BCENEHWU B MpY-
[IObl 3en1éHon Mukposogopocim — Chlorella vulgaris. OHa [aéT cepbés-
Hble pe3ysibTaTbl U Mpy 3ToM 6e3omnacHa B 3KOSIOMMYECKOM r1aHe, B
pesynbTaTe BCeJleHWs1 3TOVM MUKPOBOAOPOC/ B BOLOEM CO30aETCA
peanbHasi BO3MOXHOCTb BbIpaLLyBaTh 9KOJIOMUYECKUN YACTYHO Pbiby,
6e3 cofepXaHusi HUTPaToB M NecTULMAoB. OTNIMYMe TaKkoN TEXHOSO-
AW eLE U B TOM, YTO OHA SKOHOMMYECKU U TEXHOJIOTUYECKU [OCTYn-
Ha [1s Nto6oro MPOU3BOACTBEHHMKA, OT chepMepa [10 arpoXosauHra.
MeTop, kynbTuBUpoBaHus Chlorella vulgaris BecbMa HecnoxeH, oH
[AET BO3MOXHOCTb BbIpallMBaHUsi B CaMOM MpPYLOBOM XO35IMCTBE,
MPUYEM He pacxomys CPeACTBA Ha 3IEKTPOIHEPIMIO U TPaHCop-
TUPOBKY FOTOBOI XJOpesibl. PeaynbTaThl UCMONb30BaHNUSA MHHOBA-
LIMOHHOI TEXHOMOrMK O/1si pa3BeAeHust 6enoro amypa [oKasbIBaloT
rnosioxuTesnbHoe BimsHWe wramma Chlorella vulgaris UdP N2 C-111
Ha MOBbILLEHNE KAyecTBa BOAbl MPU BbIPaLLMBaHUM 3KOJIOTUYECKM
UMCTOW NPOAYKLIMM U MOBbILLIEHWE MPOLYKTUBHOCTU PbiGOBOACTBA.

Themassdissemination of methods leading to the intensification
of production in the pond economy — and this is an increase in
the density of planting fish for rearing, scientifically based feeding
and fertilization — leads to the accumulation of organic matter,
as well as a deterioration in the oxygen balance, an increase in
the concentration of carbon dioxide in the water. Noticeable
fluctuations in the volume of dissolved oxygen, changes in the
concentration of hydrogen ions (pH), high ammonium content and
organic water pollution adversely affect the growth, development
and health of the livestock. Anthropogenic impact on the objects
of agricultural and municipal waste, industrial production located
in this environment is manifested in an excess of nitrogen,
phosphorus and chlorine-containing products, the process of
mutations starts —thisis how often the "blooming"” of ponds begins.
Measures are now being taken to improve the condition of water
bodies, however, the problem of water «blooming» is still acute. The
developed innovative biotechnology is based on the introduction
of green microalgae — Chlorella vulgaris — into the ponds. It gives
serious results and at the same time is environmentally safe, as
a result of the introduction of this microalgae into the reservoir, a
real opportunity is created to grow environmentally friendly fish,
without nitrates and pesticides. The difference of this technology
is also that it is economically and technologically accessible for
any production worker, from a farmer to an agricultural holding.
The method of cultivating Chlorella vulgaris is very simple, it makes
it possible to grow it in the pond farm itself, and without spending
money on electricity and transporting the finished chlorella. The
results of using innovative technology for breeding grass carp
prove the positive effect of Chlorella vulgaris strain IGF No. C-111
on improving water quality when growing environmentally friendly
products and increasing the productivity of fish farming.
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BeepgeHue. Ha gaHHOM aTane oaHoM
M3 BaXHenwux npobnem B CeNbCKOM
X03IUCTBE OCTAETCA yBe/MYeHne Bbl-
Xxofa npoaykuun, B TOM uYucne — uc-
nofib30BaHWe COBPEMEHHbIX TEeXHO-
JIOTUA B aKBaKynbType, MPUMEHEHUe
HOBbIX 3 (peKTUBHbIX METOA0B Bblpa-
W MBaHWSA PbIBHON 1 APYrov NpoayKLumum
[1]. B Poccumn umeroTcss Bce BO3MOX-
HOCTW, 4YTOOblI B KpaTyaWlime CpPOKMU
NoaHATL MPeanpusTUS akBaKyNbTypbl
Ha [pyroi KayeCTBEHHbIA YpPOBEHb.
Tak 4To 3Ta OoTpacib cenyac ofHa u3
npuopuTeTHbIX B AMK [15].

Macca pbl6oBOAHbIX MPYLOBbIX XO-
35WCTB U MHOYCTpUanbHbIX pbibopas-
BOAHbIX MNpeanpuATUA  CTaHOBATCA
6a301 achPeKTUBHOIO pa3BUTUSA aKBa-
KYNbTYpbl B FOXHOW YacTu Hallei cTpa-
Hbl. [1pM 3TOM rnaBHbIM HarnpaBiEHUEM
3hPeKTUBHOIO UCMONb30BaHUS MO-
TeHUuuana I3ToM 30HbI OynyT pacTu-
TeNlbHOAAHbIE U OCEeTPOBbIe pbibbl [1].

Tem Gonee 3TOT NOTeHLMaN 3ai0XeH
B Bonrorpagckou obnactu, eé npupog-
HbIX U KIUMaTUYeCcKUX ocoBeHHOCTAX:
B PacrnoJioXeHHbIX Ha eé TeppuTopuun
OrpoMHbIX BofoéMax — peku Bornra
n Bonrorpagckoro BOAOXpaHWAMLLA,
KOTOpble Bcerga CHYXWM OCBOEHWUIO
M MCMNOJIb30BaHUIO PbIOHbIX 3amnacos.
PasBefeHve pbibbl B HalleM pernoHe
BeAET HEeCKOJIbKO MnpepnpuaTui pas-
HbIX popmM cobcTBEHHOCTU. Bocnpous-
BOJCTBO TOBapHOU pbibbl (kapn, 6enbii
1 NECTPbIN ToNcTonobuk, 6enbiit aMmyp)
ABMSETCS [NaBHOW LeNnblo UX feATeNb-
HocTu [9]. HyXHO uMeTb B BMAY: BO-
OHaa cpepa obnapjaet onpefenéHHom
cTabuNbHOCTbIO, U OTAEeNIbHble CBOWA-
cTBa BoAbl o6ecneynBaoT OCTAaTOYHO
Me[JIeHHOEe U3MEHeHNe eé NapaMeTpoB,
a 3To No3BosiAeT pbIBHOMY NOroJsI0BbIO
BOBpeMs nepecTpauBaTb OU3NOSIOTU-
yeckuit romeocTas [8]. BmecTe ¢ rpyH-
TOM, pPacTeHWSIMU U XUBOTHbIMU Op-
raHuaMamu Boja cTasia OKpyXxatoLien
cpepnon, ocobeHHOo Ans pbibbl, KOTOPYHO
BblpawmeatoT B npygax [11]. Ycnosusa
aTOM cpefbl BAUAIOT Ha eé chusmnono-
rmyeckue npouecchl, T.e. AblxaHue, Nu-
TaHuWe, PoCT M pasBUTHe, BblOeNnTeNb-
HYI cUcTeMy, paaMHoxeHue [7]. Cpeau
¢aKTopoB, OKa3biBaKOLWUX BANSIHUE Ha
cocTaB Bofbl, 6yaeT n atmocdepa. C
Helo Bofa, Majas Ha 3eMJt0 B BUAe [0-
XA, UMeeT TeCHbI KOHTaKT. Takxe Ha
KayecTBO BflarM B pasHbIX BOJ0EMax

BO34eNCTBYHOT UCNapeHue, buonornye-
ckue caKTopbl U XO35IUCTBEHHas Les-
TenbHOCTb yesoseka [13].

MakcumManbHoe BiMAHME Ha BOLHble
OpraHMaMbl OKasblBalT dumsunyeckune
M XMMUYecKune nokasaTtenu Bogbl. 3TO
pH, X&cTKocTb, CONEHOCTb, NMpo3pauy-
HOCTb, TemnepaTypa, LBeT, 3amax Mu
BKYC, @ TakXe KOHLeHTpaLusi BCeBO3-
MOXHbIX TOKCMYECKUX BeLLecTB — B T.
Y. HUTPATOB M HUTPUTOB, TAXENbLIX Me-
Tannos, repbuunpoB u gp. 3arpsisHe-
HUe MPYyAoOB M NPOYMX BOJOEMOB NpU-
BOLUT K pocTy 06béMa HUTPATOB — 3TO
roBoput 06 n3b6bITKe a3oTcofepxallLnx
opraHuyeckux sewecTs [2].

Ona xu3HepeATeNbHOCTU BOJLHbIX
opraHMsamMoB TpebylTcsa Kucnopog U
yrnekucnein ras. OgHako cepoBOfAO-
popg, a30T ¥ MeTaH (OHU MOTYT MpUCYT-
CTBOBaTb B BOJ0OEME B HONbLINX 00b-
éMax) yrHeTatoT Xu3Hb. KoHLeHTpaumsa
Kucnopoga B BoLe 3aBUCUT OT 6MoO-
JIOTUYeCKOro paBHOBeCUS Mexay npo-
ueccamu notpebneHuss kucnopoga Ha
OblXaHue u Ap. npoueccbl OKUCNEHUS U
€ro nonosiHeHusi NyTém oToCcMHTE3a U
nosepxHocTHON Andpdysum [3]. Bonb-
loe coaepXaHue 34ecb OpraHuKu nNpu-
BOAMT K 6GakTepuanbHOW aKTUBHOCTH,
a oHa TpebyeTca Ana ux paclense-
HUSA, NO3TOMY NPOUCXOAMUT MaccoBas
rmbenb Bogopocnien. 1o OKOHYaHuu
«BeTeHUsi» BOAbl BbloenseTca ce-
posogopoa (H,S). 3To MouHeiiLwwiA
BOCCTaAHOBMUTENb, KOTOPbIA 3abupaeTt
M3 Bnaru Kucnopog, npucyTtcteue ce-
poBofopoda B Boge rybutenbHo pns
pbi6HOro noronoBbs. Ero nosenexHue
Jaxe B MPUAOHHbIX CNOsAX roBopuT 06
ocTpoM paeduumnTe Kucnopoga u pas-
BUTUN 3aMOPHbIX ABJNIeHUN [14].

MHTeHCMBHOE pa3MHOXeHuWe U pac-
npocTpaHeHne CUHE3EeNEHbIX BOLOPOC-
el NpUBOASAT K «LBETEHUIO» BOAbI CO
BCEMW OTpULATENIbHbIMU NOCNEeACTBU-
AMU — 0coBeHHO B pbIBOBOAHBIX NpY-
nax [4]. PeweHnem npoGnemMbl cokpa-
LLLEHNA UHTEHCUBHOIO PasBUTUA TaKUX
Bopopocnen Oynetr wucnosib3oBaHue
MHHOBALMOHHbIX GBUOTEXHOMOMMI — OHU
HauefieHbl Ha YynydlleHWe KayecTBa
BoAbl. OCHOBaAHbI TakMe TEXHOJIOUN Ha
BCENEeHUM 3enéHOM MUKPOBOAOPOC/M
Chlorella vulgaris [6].

Xnopenna octaétcs 04HON U3 caMblIX
BOCTpe6OBaHHbIX MUKPOBOLOPOCTIEN B
nutaHumn pbl6. Mo comepxaHuto 6enka

Key words: innovative biotechnology, aquaculture, pond fish
farming, blue-green algae, white amur.

OHa onepexaeT MWeHNLY M COoto, He-
KOTOopble OpYyrue pacTeHusi, COOAEepPXUT
yrneBofbl, BUTAaMWHbI W [pyrne Be-
wectBa. B cocTtaB xnopennbl BXxooAT
He3aMeHUMble aMWHOKWUCAOTbI, 62 %
npoTteunHa, 30 % yrneBonos, 5 % xupa,
3 % MuHepanbHbIXx coneint [12]. Mo co-
[ep>XaHUio KapoTWHaA 3Ta MUKPOBOLO-
pocnb onepexaeT BCe pacTUTesNbHble
KopmMa. B Heit MHOro Tokodhepona, pu-
6ocdnaBuHa U HUKOTUHOBOMW KUCIOTbI,
a TWaMUHa W NUPUOOKCUHA CTOJbKO,
CKONbKO B SIYMEHE, OBCE WU KYyKypy3e
[16]. N3BecTHO, YTO BUTaMUHbI B12 u
[ B 3eNEHblX pacTeHUsIX He CUHTe3u-
pyloTCsl, 0jHAaKO OHM OOHapyXeHbl B
3HauuTenbHoM o0ObEMe B Ouomacce
xnopesnnbl [17]. OgHOKNETOYHbIE BOAO-
pPOCNM Pa3MHOXalT B YC/IOBUAX MSr-
KOro TEMAOoro KaummaTta, B OTKPbITbIX
faccerHax UM B 3aKpbITbIX KyNbTUBaA-
Topax, CO creuuasnbHOW NUTaTeNbHOM
cpefoi. BblpawmBaHue xnopennbl He
HyXpaeTcss B 6onbwunx OUHAHCOBbIX
pacxofax, XoTsi €€ NpMMeHeHne B Npy-
[OBbIX X035IUCTBaX [a&éT LBOWHOM adp-
heKkT — ynyylaeTcs KayecTBO BOfbI, 1
OHa CTaAHOBUTCS €CTEeCTBEHHbIM KOp-
MOM [LJ151 NNaHKTOHA.

benbin amyp (Ctenopharyngodon
idella) — aTo eAMHCTBEHHbIV BUA Of4-
HOMMEHHOTO poga pbl6 cemencTBa
KaprnoBblX, Ybsl BbIKJIOHYBLUIAACA U3
MKpbl MOMOAb MOCNie paccacbiBa-
HUA XENTOYHOro Mellka OcCTaéTtcsa B
npubpexHon 30He. 3pecb OHa Kop-
MUTCSA MeNKUMU pakKoobpasHbIMU W
BogjopocnsmMu. benbin amyp KpynHasn
BcesifHaa pbiba, Npu NpygoBOM Bbl-
pawuBaHum noepaet pa3HoobpasHyw
BOLOHYI pacTUTENIbHOCTb, a TaKxe
yepBeW, JIMYUHOK U HACEKOMbIX, 30-
onnaHKToH. PacTét 6bicTpO — 0OKOMO
10cm B rop [11].

MaTtepuanbl M MeTopbl. YXe He-
CKONbKO net y4yénbie ®r6HY BHUNO3
BeAyT MWCCNefoBaHus, CBA3aHHble C
BHeApPEeHNEM WHHOBALUMOHHOW BMoTex-
HOJIOTMM O03[0POBJEHNS BOLOEMOB C
MCMoNb30BaHMEM MUKPOBOAOPOCIEN.
TeXHONOrMsi OCHOBaHa Ha KYNbTUBU-
poBaHWW Xxnopennbl, KoTopas [aéT
BO3MOXHOCTb NMPUMEHUTb €€ B Npou3-
BOJLCTBEHHbIX YC/OBUAX Pa3HOro Tuna
X03ANCTB HENoCpefCTBEHHO Yy BOJO-
€MOB MpV ecTeCTBEHHOM OCBeELLEeHUN
6e3 [LOMNONHUTENbHbIX 3aTpaT Ha 3nek-
TpoaHepruto (pucyHok 1).
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PucyHok 1 — KynbTuBupoBaHue xsiopennbl B ycnoBusax KeX

KynbTuBMpoBaHue xsopensbl B He-
orpaHuM4YeHHbIXx oObEMax p[aét BO3-
MOXHOCTb peryfsipHoO BCeNATb €é B
pbi6oBOAHbIE NpyAbl. Takum o6pasom,
MOET POCT Yucna KOPMOBbIX BOAHbIX
OpraHn3MoB, OAHOBPEMEHHO yyylua-
IOTCA TMAPOXUMUYECKUA U OCOBEHHO
KUCNOPOAHbIN  pexuMbl BOAOEMOB.
9Ta 6MOTEeXHONOrMA NomoraeT MoOBbI-
LWEeHN MNPOAYKTUBHOCTU MNpPynoB B
NoNuKynbType — TONCTONOOUK, 6enbin
aMmyp, Kkapn.

WccnegoBaHua no uMcnonb3oBaHUK
WHHOBALMOHHON 6MOTeXHOMOrMM npu
BblpalwmnBaHmm 6enoro amypa npoBo-
aovnu B UM KoX JlosuHa 4. B. B CpegHe-
axTybuMHCKOM pavioHe Bonrorpagckon
obnactu. lpu aTom 3apencTeBoBanU
Tpu npypna, BCe OHU Haxo[ATCcsA B 0Au-
HaKOBbIX KJIMMATU4YeCKUX YCJIOBUSIX,
MIEHTUYHbI MO NoLWaamn BOOHOMO 3ep-
Kana n o6bémy BoAbl.

Bcenenne Chlorella vulgaris wtam-
Ma UOP N2 C-111 npoBoaunu B nNpyabl
NeNe 1 u 4. Mpobbl BOAbI Ha TMOPOXU-
MuU4yeckue u rugpobuonornyeckme no-
KasaTenn oTbupanucb 6aTomMeTpoMm
M3 NATM KBaApaToB KaxAoro npypga,
C YYéToM TemnepaTypbl BOAHOW TON-
WK1 no obWenpuHATBIM MeToAMKaMm
[0 BCeneHus XJopensbl U nocfie npo-
BeAE&HHbIX onblTOB. MiccnepgoBaHnsa Ha
rMapoxmMuyeckne mnokasaTenn BOfbl
nposoguaucb B nabopatopuax ®rbHY
BHMUNO3 u HuxHeBonxckoro dwunva-
na ¢rbHY «aepbibBog». Hopmatu-
Bbl KayecTBa BoAHbIx 06bekToB (MAOK)

6b1711 B3ATbI M3 cnpaBoyvHuka M. B. Co-
konosa u gp. [10].

Pe3ynbTaThl M 06cyxaeHune. AHanu3bl
KayecTBa BOJAbl MO FMAPOXUMUYECKUM
nokasatensim 6blnyM NpoBefeHbl nocne
BcesieHnss wrtamma Chlorella Vulgaris
NP N2 C-111 B onbITHble NpyAbl ANd
CcOo3[aHNA HEOOX0AUMbIX YC/TIOBUN XU3-
HeLesATENIbHOCTU BOLHbIX OpPraHNM3MoB
1 pbl0 (pucyHok 2, Tabnuua 1).

Kak cBnaeTenbCTBYIOT faHHble rnapo-
XMMUYECKUX UCCNefoBaHNN BOLbI OMNbIT-
HbIX MpYyAoB, rokasaTenu aHanusupye-
MbIX KOMMOHEHTOB BapbUpOBanu B y3KOM
Ounana3soHe MNOK, oueBMOHbIX TEHAEHUUNA
K pocTy He Habntoganock. MNpu pasBuTun
B BOJOEME XJlopessia MHTEHCUBHO WC-
nonb3yeT pasnuyHble opMbl azoTa U3
BOAbl M MOMOraeT HapallMBaHWUIO YPOB-
HA pPacTBOPEHHOro Kucnopoga. Takxe
OHa CHWXaeT cofepXaHue B Bofe 3a-
rPA3HSAOLWMX BELLECTB — CPeau HUX Xe-
ne30 u mapraHel,. Npu BCEM TOM, B KOH-
TPONBHOM Mpydy Bbllle HOPMAaTUBHbIX
oKasanucb Takue nokasaTenu, Kak pH,
HacblILLLEHNE KMCIIOPOLOM HUXE Npefenb-
HO [AONyCTUMBbIX KoHUeHTpauuin (NAK),
Takxe OblN0 NpeBbILEHNEe HUTPATOB, HU-
TpUTOB, MapraHua, xenesa, brNK5 u XK.
Mocne npoBefEHHbIX UcCiefoBaHNM Bbin
Npou3BeLEH BblIOB PbiObl U3 OMbITHLIX 1
KOHTPOJIbHOrO MpYyZOB, NOACYMTaHa pbli-
6onpoaykTMBHOCTb (Tabnuua 2).

lMockonbKy xfopenna ChAyXUT XO-
poWwMM KOPMOM QA 300MJIaHKTOHA,
nadcHui, To eé BceneHue B OMbITHblE
npygabl  cnoco6CcTBOBANO  MOJYYEHUIO
3HauuTenbHoro npupocta (17291 1750
rpamMm) B cpaBHeHUM ¢ KoHTposiem (1135
rpamm), 4To crnoco6CTBOBAsO yBeNnYe-
HUIO Maccbl HaBecok 6enoro amypa Ha
615-665 rpamm. Takxe OTMeYeHO Mno-
BblLUEHWE WMMYHUTETa, CHUXEeHWE Be-
POATHOCTU OTPaBJIEHNA U XPOHUYECKUX
3aboneBaHun.

PucyHok 2 — BceneHue xnopennbi B ONbITHbIN NPyA,
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Tabnuua 1 — MMpgpoxuMuyeckue NoKas

aTesiu BoAbl UccnefyeMbiX NpyaoB

- Konuyecteo Ll s T OnbITHBIN NpYA OnbiTHLINA Npya, | 3Hauenne MNAK
Haumenosakme nokazarenein HaGniogeHni ARVl N2 1 (cpepHee) N 4 (cpepgHee) (mr/gm3)
(cpepHee)
TemnepaTypa Bogbl, °C 5) 21,5 21,5 21,5 18-25
BopopoaHbiv nokasaTenb 5 74 7,25 7,25 6,5-7,5
pH (mr/gm®)
Kucnopop pacTBOpEHHbIN 5 58 6,55 7,45 He meHee 6,0
HacbliweHue knucnopogom, % 5 97,0 99,0 100,0 100,0
AMMOHUI (Mr/am®) 5 0,57 0,45 0,45 0,5
HuTputbl (Mr/om®) 5 0,25 0,16 0,09 0,08-0.2
HuTpatbl (Mr/gm®) 5 123,0 100,0 98,0 100,0
Mapranew, (Mr/om) 5 0,12 0,064 0,068 0,1
Xeneso (Mr/gm?) 5 0,37 0,097 0,129 0,3
BIK5 (mr/gm®) 5 3,92 2,97 2,98 30
XMK (mr/gm®) 5 20,5 15,0 15,0 15,0
Ta6nvua 2 — PbiGonpoayKTUBHOCTb Genoro amypa B UM K®X Jlosuna fl. B., 2022 r.
Ne npyaa Mocapka, cpeaHsAa HaBecKa Bbinoe, cpefiHAs HaBecKa MpupocT, npubaeka
nocago4yHoro Matepuana (rpamm) npu BbUIoBe (rpamMm) (rpamm)

KoHTponbHbIN N2 2 240 1375 1135
OnbiTHbIM N2 1 311 2040 1729
OnbITHbIN N2 4 240 1990 1750

3aknioyeHune. lccnefoBaHus, MpoBefEHHbIE C MpUMe-
HeHMueM WHHOBALMOHHOM GWOTeXHONoOruM npu BblpallMBa-
HuM Benoro amypa B NpyLoBOM xo3sincTBe K®X JlosuHa A.
B. nokasanu nonoxutenbHoe BAWSIHWE BCENIeHUs Xnopesibl
wrtamma Chlorella vulgaris M®P N2C-111 Ha kayecTBO BOZbI
B BOJ0OEMe. HTO fano BOSMOXHOCTb CHU3UTb KOHLEHTpaLmto
aMMOHUS, HUTPUTOB, MapraHua, xesesa n ctabunuampoBaTtb
nx Ha 6esonacHoM LA pblb YpOBHe, a Takxe NOBbICUTb CO-
nepxaHue kucnopoga, obecneyntb akosornyeckoe n 6muosno-
rmyeckoe paBHoBecue B Bofoéme. [10N0XUTeNbHbIe acneKTbl
MCMNONb30BaHUS HOBOW BUOTEXHONOrUK B PblBOBOLHBIX NpY-

Bubnuorpadmuyeckmit cnucok

1. bBopucos, A. C. TeHgeHunss pasBuTUA pbliboBOACTBA
Poccuu // AkTyanbHble npo6ieMbl U NepcnekTUBbl MHHOBA-
LMOHHOM arposakoHoMuku. — 2020. — C. 23-28.

2. Bacunbes, A. A. Bo3fencTBne MHTEHCMBHOIO NPYyLOBOro
pbiboBOACTBa Ha KayecTBO BoAbl B npyaax // BecTHUK ArTY
PbibHoe xo03sicTBO. — 2019. — C. 74.

3. l'ypkuHa, O. A. KayecTBeHHble rnokasaTenu BoAbl npy-
noB B pbi6oBoAHbIX X03AKcTBax CapaToBckon obnactu / O.
A. TypkuHa, K. B. lUnwmaHueBa, H. A. KonoB // OcHOBbI ©
nepcrneKkTUBbl OpraHMyeckux BuortexHonormm. — 2021. — N
3.-C. 3-6.

4. EcdbumoBa, M. B. Bogopocnb xnopenna / M. B. EdoumoBa,
l0. B. HukonaeBa // UHTepHayka. — 2022. — N2 22-4 (249). -
C.111-113.

5. Knpuyenko, 0. N. CocTosiHne nonynauuMi u cpaBHU-
TeNnbHasi oueHKa pbl6oBOAHO-6MONOrMYECKUX NOKasaTenemn
6enoro amypa Ctenopharyngodon idella (valienciennes) us
BoAoéMOB lOxHoro KasaxctaHa // Pbi6oBOACTBO M pbiGHOE
xo3ancTBo. — 2020. — N2 5 (172). — C. 46-52.

Jax BblpaxatoTca B yBeIMYEHUN NPOAYKTUBHOCTM BOJOEMOB
nyTéM pa3BUTUS BOJHOIO BMoL,eHO3a, CHUXeHUs1 3aboneBae-
MOCTM Mo xabepHOMYy HeKpo3y U Ap. 3aboneBaHUSAM, BKJIHO-
yasi mapa3uTapHble. Takxe 3TO YBeIMYMIIO TeMMbI pocTa pbib,
obecneunno npochunakTuky samopoB 6enoro amypa OT CU-
He3enéHbIx Bofjopocnei. MonyyeHHble HaMuK pesyfbTaTbl f0-
KasblBatoT: ucnonb3oBaHune wrtamma Chlorella Vulgaris NP
N2 C-111 MoxeT BbITb peKkoMeHA,0BaHO hepMepCKUM NpyLo-
BbIM X035IMCTBaM Mpu BblpawBaHuu 6enoro amypa gns po-
cTa pbI6ONPOAYKTMBHOCTM U MONyYEHUA dKoNornyeckn 6es-
onacHou NpoayKLUmu.

Bibliographic list

1. Borisov, A. S. The trend in the development of fish
farming in Russia // Actual problems and prospects for
innovative agroeconomics. — 2020. — Pp. 23-28.

2. Vasiliev, A. A. The impact of intensive pond fish farming
on the quality of water in ponds // Bulletin of ASTU Fisheries.
- 2019. - P. 74.

3. Gurkina, O. A. Qualitative indicators of pond water
in fish farms of the Saratov Region / O. A. Gurkina, K.
V. Shishmantseva, N. A. Kopov // Fundamentals and
Perspectives of Organic Biotechnologies. — 2021. — No. 3.
- Pp. 3-6.

4. Efimova, M. V. Chlorella algae / M. V. Efimova, Yu. V.
Nikolaeva // Internauka. — 2022. — No. 22-4 (249). — Pp.
111-113.

5. Kirichenko, O. I. Status of populations and comparative
assessment of fish-breeding and biological indicators of
grass carp Ctenopharyngodon idella (valienciennes) from
reservoirs of Southern Kazakhstan // Fish farming and
fisheries. — 2020. — No. 5 (172). — Pp. 46-52.



| Ne2 (41), womb 2023 .

WHHoBauum oPOLUAEMOE 3EMNEAENVE | .

6. Menuxos, B. B. 9konornyeckasi oLeHKa COBPEMEHHOMN
OMOTEXHONOMUKN YNyYLleHUa KayecTBa MOJSIMBHOW BOAbl Ans
arponaHgwadToB Bonro-IoHckoro Mmexaypeydbs / B. B. Me-
nmxoe, M. B. ®ponoBa, A. A. 3ubapos, M. B. MockoBsel, //
M3BecTus HWMXHEBONXCKOro arpoyHMBEPCUTETCKOro KOM-
nnekca: Hayka v Bbiclwee npodeccuoHanbHoe obpasoBa-
Hue. — 2019. — N2 3 (55). — C. 94-101.

7. PaxmaHoBa, I T. NMuTaHne pacTUTeNbHOSAAHbIX pbl® B
npygax Hay4yHo-uccrenoBaTeNbCKOro MHCTUTYTa pbl6oBO -
ctBa /I T. PaxmaHoBa, H. T. TemupoBa // Hay4yHbln XxypHan
«Chronos». — 2020. — N2 5 (44). — C. 7-8.

8. CepBeTHuUK, [ E. Buonormyeckme oCHOBbI aKKIMMaTU-
3auUun pacTUTENbHOSAHbIX pbl6 B POCCMM — NepcneKTUBHbIX
06BbEKTOB AJ1 MHTErpauMoHHbIX TexHosorun // Mepcnek-
TUBHbIE TEXHOJIOMMY aKBaKynbTypbl. — MockBa. — 2021. — C.
209-212.

9. CMmupHoBa, H. B. bnonornyeckne oCHOBbl aKKIMMaTu-
3auuMm pacTutenbHoAaOHbIX pbi6 B Poccun / H. B. CMupHo-
Ba, A. C. banmyxambeTtoBa // CHopHuK: buopasHoobpasue,
pauuoHanbHOoe MKCMnoJib30BaHUe OMOSIOrMYecknx pecypcoB
n 6uotexHonornn. MaTtepuanbl MexayHapoOHON Hay4yHO-
NpakTUYecKon OHNanlH-KOHepeHuun. — AcTpaxaHb, 2021.
— C. 263-265.

10. Cokonoe M. B., MegsaHknHa M. B., AHucosa C. H., Jle-
6enes A. T. HopMaTuBbl KayecTBa BOAbl BOAHbIX 00bEKTOB
pbl6OX035INCTBEHHOrO 3HAYeHUs, B TOM 4Yucile HOpMaTUBbI
npenenbHO [ONYCTUMbIX KOHLEHTpaLuuin BpeaHbIX BeLecTB
B BOJax BOLAHbIX 06beKTOB pbI6OX035IMCTBEHHOIO 3HAYEHUS
// C6opHuk. — M. NU3g-Bo BHUPO. — 2011. — C. 257.

11. Taos, P. X. PactutenbHosifHble pbiObl U UX UCMONb-
30BaHve ONs yBennmyeHuss 6MONpPoayKTUBHOCTU BOJOEMOB
KabappguHo-bankapckon pecnybnuku / P. X. Taos, C. 4. Ka-
3aH4yeB // COopHMK: [locTuxeHMe 1 nepcrnekKTUBbI peannsa-
LMK HauMoHanbHbIX NpoekToB passutua AMK. — 2020. — C.
238-242.

12. Tpodbumuyk, O. A. OnbIT BblpawMBaHMa MOI0AMN Nens-
o Coregonus peled npu go6aBneHun cycneH3uu xaopensbi
/ 0. A. Tpochumuyk, A. H. flkoenes, C. b. TypaHos [u ap.] //
Pbi6oBoACTBO U pbiGHOe x03sicTBO. — 2020. — N2 5 (172).
- C. 62-69.

13. ®ponoea, M. B. Ocob6eHHOCTM BAUSHUS LWITaMMa
Chlorella vulgaris U®P N2 C-111 Ha KayecTBO BOAbl B MNpy-
nosom pbiboBoacTee / M. B. dponoea, M. B. Mockoseuy, JI.
A. MTuubiHa, A. 10. Toponos // Opolwaemoe 3emnegenve. —
2019. — N2 3. — C. 46-49.

14. dponosa, M. B. icnonb3oBaHMe MUKPOBOLOPOCN AN
yflyylleHMsa KayecTBa BOAbl U eCTeCTBEHHOW pbibonpoayk-
TuBHocTK / M. B. dponosa, M. B. Mockoseu, J1. A. NTULbIHA,
A. 10. ToponoB // Opowaemoe 3emnegenue. — 2019. — N2
4. - C.59-62.

15. XoxnoBa, H. . TeHgeHunn passutua poiboBoaCTBa U
pbibonoscTBa B Poccum // BecTHuk MOIOA. — N2 4. — 2021.
- C.110.

16. Yang J. R, Isabwe H. Lv. [u gp.] Disturbance — induced
phytoplankton regime shifts and recovery of cyanobacteria
dominance in two subtropical reservoirs // Water Res.—
2017. - T.120. - C. 52-63.

17.Yang Z., Zhang M., Shi X., Kong F.,, Ma R,, Yu Y. Nutrient
reduction magnifies the impact of extreme weather on
cyanobacterial bloom formation in large shallow Lake Taihu
(China) // Water Research. — 2016. — Oct 15. — T. 103. — C.
302-310.

6. Melikhov, V. V. Ecological assessment of modern
biotechnology for improving the quality of irrigation water
for agricultural landscapes of the Volga-Don interfluve / V.
V. Melikhov, M. V. Frolova, A. A. Zibarov, M. V. Moskovets
// News of the Nizhnevolzhsky agro-university complex:
Science and higher professional education. — 2019. — No. 3
(55). — Pp. 94-101.

7. Rakhmanova, G. T. Nutrition of herbivorous fish in the
ponds of the Fisheries Research Institute / G. T. Rakhmanova,
N. T. Temirova // Scientific journal «Chronos». — 2020. — No.
5 (44). - Pp. 7-8.

8. Servetnik, G. E. Biological bases of acclimatization of
herbivorous fish in Russia — promising objects for integration
technologies // Promising aquaculture technologies. -
Moscow. — 2021. — Pp. 209-212.

9. Smirnova, N. V. Biological bases of acclimatization
of herbivorous fish in Russia / N. V. Smirnova, A. S.
Baimukhambetova // Collection: Biodiversity, rational use
of biological resources and biotechnology. Materials of the
International Scientific and Practical Online Conference. —
Astrakhan, 2021. — Pp. 263-265.

10. Sokolov M. V., Medyankina M. V., Anisova S. N.,
Lebedev A. T. Water quality standards for fishery water
bodies, including standards for maximum permissible
concentrations of harmful substances in the waters of
fishery water bodies // Collection. — M. VNIRO Publishing
House. — 2011. - P. 257.

11.Taov,R.Kh.Herbivorousfishandtheirusetoincreasethe
bioproductivity of water bodies of the Kabardino-Balkarian
Republic / R. Kh. Taov, S. Ch. Kazanchev // Collection:
Achievement and prospects for the implementation of
national projects for the development of the agro-industrial
complex. — 2020. — Pp. 238-242.

12. Trofimchuk, O. A. Experience of rearing peled fry
Coregonus peled with the addition of chlorella suspension /
0. A. Trofimchuk, A. N. Yakovlev, S. B. Turanov [et al.] // Fish
farming and fisheries. — 2020. — No. 5 (172). — Pp. 62-69.

13. Frolova, M. V. Features of the effect of Chlorella vulgaris
strain IFR No. C-111 on water quality in pond fish farming /
M. V. Frolova, M. V. Moskovets, L.A. Ptitsyna, A. Yu. Toropov
// Irrigated agriculture. — 2019. — No. 3. — Pp. 46-49.

14. Frolova, M. V. Use of microalgae to improve water
quality and natural fish productivity / M. V. Frolova, M.
V. Moskovets, L. A. Ptitsyna, A. Yu. Toropov // lrrigated
agriculture. — 2019. — No. 4. — Pp. 59-62.

15. Khokhlova, N. F. Trends in the development of fish
farming and fisheries in Russia // Bulletin of the Moscow
Financial and Law University. — No. 4. — 2021. — P. 110.

16. Yang J. R, Isabwe H. Lv. [et al.] Disturbance — induced
phytoplankton regime shifts and recovery of cyanobacteria
dominance in two subtropical reservoirs // Water Res. —
2017.-V.120. - Pp. 52-63.

17.Yang Z., Zhang M., Shi X., Kong F,, Ma R., Yu Y. Nutrient
reduction magnifies the impact of extreme weather on
cyanobacterial bloom formation in large shallow Lake Taihu
(China) // Water Research. — 2016. — Oct 15. — Vol. 103. -
Pp. 302-310.



I 12 OPOLUAEMOE SEMAEAEMNE ISy

N22 (41), nioHb 2023 .

YK 632.432

DOI: 10.35809/2618-8279-2023-2-1

U3MEHEHUE BJIATOOBECIEYHEHHOCTHU
YEPHO3EMHbIX NOYB Noj, PA3JIMYHbIMU
KOMIMOHEHTAMWU AIPOJIAHALLA®TA

DISTRIBUTION OF PRODUCTIVE MOISTURE RESERVES
IN THE CHERNOZEM SOILS OF THE STONE STEPPE
UNDER VARIOUS COMPONENTS OF THE AGRICULTURAL
LANDSCAPE

10. U. YeBepauH, [oKTOp 6MOOrMYecKmx HayK, 3aB. OTAENIOM
arponoyBoBefeHus, cheverdin62@mail.ru,

ORCID: 0000-0002-9905-0547,

B. A. BecnanoB, kaHauAaT GMONOrMYECKUX HayK, BeJyLui
Hayu4HbIn coTpygHuk, ORCID: 0000-0001-6787-929X,

T. B. TutoBa, kaHoMaaT 61oNorMyeckmx Hayk, CTapLUmn
Hay4HbIn coTpyaHuk, ORCID: 0000-0002-6435-5455

®I'BHY «BopoHexckuii ¢henepanbHbIi arpapHbIif HayYHbI
LeHTp nmeHun B.B. [loky4yaeBa», BopoHexckas obnacTb,
TanoBckui panoH, Poccurickas ®egepayms

Yu. I. Cheverdin, Doctor of Biological Sciences, Head.
Department of Agricultural Soil Science, cheverdin62@mail.ru,
ORCID: 0000-0002-9905-0547,

V. A. Bespalov, Candidate of Biological Sciences, Leading
Researcher, ORCID: 0000-0001-6787-929X,

T. V. Titova, Candidate of Biological Sciences, Senior
Researcher, ORCID: 0000-0002-6435-5455

Voronezh Federal Agrarian Research Center named after
V.V. Dokuchaev, Voronezh region, Talovsky district, Russian
Federation

HUccnepgoBaHns BbINoO/IHEeHbI B paMKax rocyfapctTseHHoro 3afannsa N2 FGNZ-2022-0004

B pamkax nporpaMmbl Mo TeMaTuKe roCcyfapCTBEHHOro
3agaHna B 2020-2022 rogax npoBefeHbl uccrenoBaHus no
M3y4eHu o 3anacoB NPOAYKTMBHOW BRarv B NPOCTPaHCTBE U
BO BPEMEHW B YEPHO3EMHbIX MOYBaX NOA, PasiMyHbIMU KOM-
noHeHTamu arponaHgwadpTa: nog Ay6oBon NecHoOn Nonocon
1903 ropa nocagku, nawHen 1952 ropa pacnawiku, npunera-
HoLWen K Hen ¢ 3anaga, 1 nopg 3anexbto 1882 roga, npunera-
oLLen ¢ BocToka. Bece paboTbl 6bin BbinosiHeHbl B TBHY
«BopoHexckuin denepanbHblil arpapHbii HayuHbIA LLEHTP
uMeHu B. B. [lokyyaeBa». [Noka3aHbl 0coBeHHOCTU pacnpe-
[eneHns 3anacoB MPOAYKTVMBHOW Bfiaru B arposiecoMesnuno-
paTVBHOM KOMTMJIEKCE B BEPXHEM METPOBOM FOPU30HTE, KakK
B MPOCTPAHCTBE, TaK U BO BpeMeHU (Ha Hayasio 1 KOoHeL, Be-
reTayuoHHoro nepuopga) no cnosim 0-20, 20-50 1 50-100 cm.
yCTaHOBJ'IeHO, YTO MakCUMaJsbHble 3anacbkl MOYBEHHOM Bnaru
B 3MHEe-BECEHHWI Nepuod HakananBarTCA NoL, JIECHON Mo-
nocoun. Ho Ha KOHeL, BereTayuMoHHOro nepuoga rnoyBbl Jiec-
HOM MONOCbl B YCNOBMAX HELOCTAaTOYHOro aTMocdepHoro
YBNaXHEHWUS1 U MPOLLECCOB AecyKuun 6b1in 6osee nccyLleHbl
MO OTHOLLEHUIO K MOYBaM 3aJiexXu KOCMMOM 1 nawHu. O6Lume
noTepu Bfarm B METPOBOM CJI0€ B JIECHOW NOJIoCe COCTaBUN
120 MM, Ha 3anexu — 105 MM, Ha nawHe — 60 MM. OLeHeHbI
noTepu BNarv Oas Kaxmporo M3 UccrenyembliX CIIOEB MOYB.
Lna 3anexu u necHom nosnochbl Cfiou Nno noTepsmM Bnaru ot
MVWHMMYMa K MakCMMYMy pacronoXuimchb B crieQytoLem rno-
psagke — 0-20, 20-50 1 50-100 cM. Ha nawHe notepu Bnaru

BO BCeX CJZ1I0AX OKa3aJInCb COU3MEPUMDI.

KniodeBble cnoBa: necHas rnosnoca, nallHs, 3anexb, BOLO-

pa3gen, 3anacbl NPOAYKTUBHOM BNaru.

Within the framework of the program on the subject of the
state task in 2020-2022, studies were conducted to study
the reserves of productive moisture in space and in time in
chernozem soils under various components of the agricultural
landscape: under the oak forest strip of 1903 planting, plowing
in 1952, adjacent to it from the west, and under the deposit of
1882, adjacent to the east. All works were performed at the
Voronezh FASC named after V. V. Dokuchaev. The features
of the distribution of productive moisture reserves in the
agroforestry complex in the upper meter horizon, both in
space and in time (at the beginning and end of the growing
season) in layers 0-20, 20-50 and 50-100 sm are shown. It
is established that the maximum reserves of soil moisture in
the winter-spring period accumulate under the forest strip.
But at the end of the growing season, the soils of the forest
strip under conditions of insufficient atmospheric moisture
and desiccation processes were more dried up in relation to
the soils of the mowing and arable land deposits. The total
moisture loss in the meter layer in the forest strip was 120
mm, on deposits — 105 mm, on arable land — 60 mm. Moisture
losses were estimated for each of the studied soil layers. For
the deposit and the forest strip, the moisture loss layers from
minimum to maximum were arranged in the following order —
0-20, 20-50 and 50-100 sm. On arable land, moisture losses
in all layers were commensurate.

Key words: forest strip, arable land, fallow, watershed,
reserves of productive moisture.
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BBepeHune. B nocnegHue pecatu-
netus, B CBSI3W C WU3MEHMBLUMMUCSH
rMOpPOTEPMUYECKUMU YCITIOBUSIMU, pe-
XXMM BNaXHOCTWU MOYBEHHONO MOKpOBa
LleHTpanbHOro YepHo3eMbsi MOCTOSH-
HO MeHsieTca U TpebyeT MOCTOSIHHbIX
HabnogeHnin [1, 6]. BoaHbii pexum
ABNSIETCS BaXHbIM (pakTOpoM MoYBO-

obpazoBaHus. OH HemnocpeacTBeH-
HO onpepensietca dopMon penbeda,
npouspacTallen pacTUTENbHOCTbIO

W, B rocfiefHee CTOJIeTUE, UHTEHCMUB-
HOM XO3AWCTBEHHOW [eATeNbHOCTbIO
yenoseka. [lpy 3TOM cyuwecTBeHHas
ponb B (POPMUPOBAHUU TUAPOSIOrU-
4eckoro pexuma KOHKpPeTHOro Ttuna
MoYB MPUHAONIEXUT Takxe Kaumatu-
yeckoMmy cpakTopy M noyBoobpasyto-
wum nopogam [12]. OTnnumtenbHon
0COBEHHOCTbIO  (DYHKLMOHMPOBaHUA
YepHO3EMOB B HacTosllee BpeMs fAB-
NAETCA MOBbIWEHHbIA TeMMepaTypHbIil
(OH MpW M3MEHeHUM XapaKTepa Bbl-
nagatowmx ocankos [2]. OT konuye-
cTBa BbIMafalolMX 0CafKoB, B CBOH
oyepeflb, 3aBUCUT YBJIAXHEHHOCTb
MOYBEHHON TonWwW. [OnsA HopMasibHO-
ro pocTa ¥ pasBUTUA CENbCKOXO3AM-
CTBEHHbIX PacTeHUn I3TO ABNAETCA
onpegensalowum ycnosmnem [11]. Ckna-
[blBaloLLMeCs METEOPOIOrnYecKmne yc-
NOBUA ABNAKTCA MOLLHLIM (PaKTOpPOM,
onpefensAlWuM xapakTep M3MeHeHus
YBNaXHEHHOCTM OTAESIbHbIX KOMMO-
HEHTOB COBPEMEHHbIX arposiecokyb-
TypHbIX naHgwadToB [1]. PaznuuHas
yBNaXHEHHOCTb NMOYBEHHOTO Npoduns
3a CYE€T MogbEéMa YPOBHA TPYHTOBbIX
BOJ, M MOCTOSAAHHO MEHSIOLMECH KIN-
MaTu4yeckue yCrioBUSA BAUAIOT Ha 3a-
nacbl o6uen n NPpoaAyKTUBHOM Bnaru B
noyseHHon Tonue [13]. 3HaUnTENbHbIN
UHTepec MpeacTaBiAT AaHHble 0COo-
GEHHOCTU BOJHOIO pexuma nof oT-
LeflbHbIMU KOMMOHEHTaMMW arponaHp-
wadgToB — HEeKOCUMOW 3anexbio [3, 4]
1 necHou nonocon [5, 9]. Ona HuBenu-

poBaHuUs HepocTaTka MHopmauum B
[0aHHOM HanpaBfieHUM Heobxo[uMbl
uccrnefoBaHus, oOxBaTbiBawliMe WU3-
y4YeHue BOJHOrO pexuma BCeX OCHOB-
HbIX KOMMOHEHTOB arponagwadToB
ofHoBpeMeHHO. [oaobHble 06beKTbl
npucytcTBytoT B KameHHoln Ctenu, Ko-
Topas yxe 6onee cTa NieT HaxoguTcs
nojn arporeHHbIM BAusHUeM. [MoaTomy
M3yyeHne BOOHOro pexuma 3[ecb ak-
TyanbHO, Kak B TeOpeTUYeCKOM, Tak U B
NpakTUYeCcKoM 3HauyeHuu. Llenb Hawmx
uccrnenoBaHUM — U3ydyeHue pacnpege-
JIeHVs1 3anacoB BJlarn B NpocTpaHCcTBe
M U3MEHEHMNEe NX BO BPEMEHU B OCHOB-
HbIX KOMMOHEHTax arponaHpwadTa
(nawHs, 3anexb, necHas noJsoca), pac-
NMOJNIOXEHHbIX B  HEnocpencTBEHHOM
6nmM3ocTy opyr oT gpyra.

MaTtepuanbl u metogbl. B 2020-
2022 rr. HaMu NpPOBOAUNNUCE UCCNeno-
BaHMWs MO M3YYEHUIO 3anacoB NpoayK-
TUBHOW BriarM B YepHO3EMHbIX MoYBax
KameHHon CTenu BopoHexckown obna-
cTn. M3yyeH BoLOpasfesibHbIi KOM-
NOHEHT naHpwadTa, BKAKOYAKOLWLMIA
CTapoBO3pacTHYK JieCHyt nonocy N2
40 1903 roga nocafgku u NpumblKato-
Lme K Hel yyacTku nawHu 1952 ropa
pacnallKku ¢ 3anaga v KoCMMOW 3anexu
1882 r. (3K) c BocTOKa. Jleconosnoca N?
40 npumevaTenbHa CBOMMMU pa3mepa-
Mu. E€ wupurHa — 106 M, giMHa — 0KOJ0
750 M [10]. 3anexb HaXo0QMTCA B peXu-
Me eXerogHoro CEHOKOLWEHMUS.

HabntogeHns 3a copepxaHuem npo-
OYKTUBHOW Bnaru npoBOAMIUCL B Te-
YyeHWe BereTauuoHHOro nepuoga B
cnosax 0-20, 20-50 1 50-100 cM nouyBbI.
BrnaxHoCTb MOYBbI onpenensanu no o6-
LWENPUHATON MeToauKe — TepMocTaT-
HO-BecoBbIM MeTodoM (AnekcaHnpo-
Ba, HailoeHoBa, 1986). 3anachbl obuient
M NPOAYKTUBHOW BNaru onpepensnuch
pPacyYéTHbIM cnocobom.

Cxema oT6opa noYBeHHbIX Npob
npefycMatpuBana sakjlagky perynsp-
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PucyHok 1 — Cxema oT6opa noyBeHHbIX Npo6

HOWM ceTKM onpoboBaHUs C yLaNeHnem
OT necHon nosiocbl Ha 25, 50, 75, 100,
125 n 150 M (pucyHok 1). B kaxpgom
pAany 3aknagbiBanu TpU CKBaXWHbI C
warom 50 M. Takum obpasom, Ha nawu-
He Bogopa3pena cxema otbopa npob
cooTBeTcTBOBana 25x50 M. Ha nawHe
KONMMyecTBO Tovyek onpoboBaHMA coO-
ctaBuno 18 wTt. B necHon nonoce N2 40
o6pasuybl oTOMpanucb No ceTke C LWa-
rom 25 Ha 37 M (12 Touek onpo6oBa-
HUA). Ha npumblikatowei K nonoce No
40 kocumon 3anexu oTbéop obpasuoBs
no ceTtke c warom 25 Ha 50 M. Konu-
yecTBO To4yek — 6. MybuHa B3sTUS 06-
pasuoB 0o 1 M yepes kaxabie 10 cMm.

dKcrnepuMeHTarnbHble [aHHble MOf-
Beprasucb ctatuctuyeckon obpaboT-
Ke ¢ nomouwblo nporpammbl Microsoft
Excel. Ons npocTpaHCTBEHHOro OTO-
OpaxeHuss OBYMepPHOro pacnpepgene-
HUS 3anacoB NPOAYKTUMBHOW Bnarv B
NpoCTpaHCTBE WUCMNOJIb30BANIUCb Teo-
cTaTUCTUYECKME BO3MOXHOCTM NakeTa
Surfer V. 9.0.

Pesynbtatbl UM o6cyxpgeHue. MWc-
clefjoBaHMA MO W3y4YeHUO 3anacos
NpoAYKTUBHOW BRarm npoxogunu B
MEeTPOBOM CJIO€ YEpPHO3EMHbIX MOYB
KameHHo CTenu Ha o0ObegUHEHHOM
ob6bekTe Ha Bofopasfene, BKJOYaO-
LweM pasfinyHble KOMMOHEHTbl arpo-
naHawadpTa (NawHs — necHas nono-
ca — 3aexb), PacrosioXXeHHbIE CMEXHO.
O6Len 3aKOHOMEPHOCTbIO MOCEAHUX
DecAaTuneTun ABNSIETCA LOBOJIbHO CY-
LecTBEHHOE MW3MeHeHne OoTAeNbHbIX
COCTaBAAOLWMX, XapaKTepuayLumx
TemMnepaTypHbIN pexumM Bo3ayxa u at-
MocdepHoe yBnaxHeHue. B cBasu ¢
TeM, YTO Ha uccnegyemMom Hamu BOL0-
pasfenbHOM Yy4yacTKe YpPOBEHb TFpYyH-
TOBbIX BOA pacnonaraetcsa Ha rnybuHe
6-8 M, xapakTep M3MeHeHUs 3anacos
NPOAYKTUBHOW Bnarm B METPOBOM
cJloe MoYBbl Onpenenssncs 3a CYET Bbl-
naBLUNX OCafKOB.

B nepuwop npoBepeHus uccnepoBa-
HUN MOXHO OTMETUTb CYLLeCTBEHHOe
pasnuumne ocobeHHocTen aTmocdep-
HOro yBNaxHeHus. BapbupoBaHue ro-
[OBOW CYMMbl 0OCafKOB W3MEHANOCb
B npepgenax ot 382 po 750 mMm. Hau-
60/bWIMM KONMMYECTBOM OCAfKOB Xa-
pakTepusoBanucb ycnoeus 2022 r. 3a
ron Bbinano 750 mMm (Tabnuua 1) npu
cpefHeM Kofnu4yecTBe OCafKOB 3a ropg
Ha ypoBHe 438,4 mMm (1893-1959 rr.)
MpeBbilleHNe MO OTHOLIEHUIO K cpef-
HEMHOTOJIEeTHUM ObINI0 MPUMEPHO Ha
ypoBHe 300 mM. 3a Bce BpeMsi Habto-
neHun B KameHHon CTenu TONBKO B
1925 rony BenuumMHa ocagkoB 6bina B
npepgenax 826 mm. lNpu conocTtasne-
HUWU MHOTOJIETHUX MEeTeopPOoNornyeckux
nokasaTesien MOrofHbIX YCNOBUWA MU
aNleMeHTOB BofgHoro 6anaHca 4epHoO-
38MHbIX NMOYB CTEMWN YCTAHOBJIEHO, YTO
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Tabnuuya 1 — CymMa ocafKoB 3a rof; no MecsiLiaM B CpaBHEHUM CO CPeHEMHOrONIeTHUMU JaHHbIMU, MM

Mecsubl
Foabl Cymma
| ] ]| v \'} Vi Vil VIl IX X Xl Xl
2020 35,8 42 17,3 49,8 421 533 | 448 20,5 55 13,2 257 | 322 3820
2021 58,1 49 14,6 26,8 54,6 757 | 584 46,6 78 7,9 34,4 38,5 | 5381
2022 49,3 57,8 49,4 39,2 40,3 135,7 | 28,3 41,1 94,2 | 100,7 72,0 42,0 | 750,0
1894-1959 19,5 16,7 18,5 29,2 447 580 | 62,4 54,4 38,7 38,5 32,1 255 | 4384
1894-2019 39,8 299 | 284 35,1 450 | 589 | 61,4 | 399 489 | 42,1 375 |339| 5037

NPON30LWJI0 yCUeHne yBAaxXHEHHOCTH
YepHO3éMOB, oOMnpegenusllee un3Me-
HEeHMe UX reHeTUYeCKUX MPU3HaKOB U
ceoicTB [1, 2]. Bonblwas cTeneHb yB-
JTAXHEHUA B TEKYLLUX YCIIOBUAX MOXET
NOCAYXUTb MNYCKOBbIM MEXaHU3MOM
aKTMBM3auUUM MNpoLeccoB rUApoMop-
dbunsma 1 nosaBneHUs apeanoB CE30HHO
nepeyBnaxHEHHbIX NoYB BecHon 2023
r.

Mo ropoBoi cymMme aTMocepHbIX
0CafgKoB MWHUMAaNbHbIM 3HayeHnem
otnuyanuce ycnosua 2020 r. B rogo-
BOM WCYMUCSIEHUM UX BbINano BCero
382 MM (Tabnuuya 1). MNpu 3TOM Hau-
6onee ocTpbii gedwuyuT BRarn oT-
Mevasicas BO BTOPOM MOAyroguu.
CHUXeHWe BeNMYMHblI aTMocdepHbIX
ocafgkoB coctaBusio 113 mm (142 Mm
npu cpefHEeMHOrosieTHeM 3HayYeHun
265 MM). B nepBomM nonyroauu ¢ siH-
BapsA NO WIOHb KONMYEeCTBO OCa[KOB
6b1710 Bbllle CpefHEeMHOroIeTHUX 3Ha-
YEHUN N OTMeYeHO Ha ypoBHe 240 MM
npu 200 MM B cpegHeMHOroJlieTHeM
ncumcrneHmn. [pomexyToyHoe MoJsio-
XeHue 3aHan 2021 r. 3a rogoBon ne-
pvopg Bbinano 538,1 MM ocagkoB, 4YTO
noyTtu Ha 100 MM npeBblWaeT cpegHue
3HayveHus.

PaccmaTtpuBasi 0coBGeHHOCTU Kiu-
MaTuUYecKMx YycnoBuM 3a TENNbIN
(mait-aBrycT) u xononHbI (CeHTAOPb-
anpenb) nepuofgbl roga, Heo6xo4uMMO
oTMeTuTb crnepgytouiee. KonuyecTso
BbINaBLUMX aTMocdepHbIX 0CafKoB 3a
XONOAHbIN nepuof 6bIN0 Bblle cpef-
HEMHOrOJIeTHUX 3HayeHun. Ux Benu-
YnHa BapbupoBana oT 224,9 mm (2021
r.) mo 355,55 mm (2022 r.) npu cpenHe-
MHOroJIeTHEM noka3saTtene 218,6 MM
(Tabnuua 2). MposenseTtcs obwan 3a-
KOHOMEpPHOCTb pocTa KosanyecTBa aT-
MocdepHbIX 0CaAKOB B XOJIOAHbIN ne-
puop roga.

B Ténnbin nepuop ropga xapakTtep
pacnpefeneHnss aTtmMocdepHoro yB-
NaXHeHNs CKNagbliBasicA HECKONbKO
nHave. KonnyecTBO ocafkoB 3a BcCe
roabl WccnefoBaHWW, B OCHOBHOM,
6b1710 N0 BONBLWMHCTBY NeT UKW HUXe
KJIMMaTUYeCKON HOPMbI, USIM MPUMEPHO
Ha ypoBHe CpefHEeMHOrofeTHMX Mnoka-
3aTenen. Mcknoyenme coctasun 2022
r. ¢ KOIMYeCTBOM OCafKOB 3a TEMJbIN
nepuvon roga Ha ypoBHe 2450 wmwm,

4YTO npeBbIWano cpefHeMHOroneTHue
3HayeHus Ha 24,8 MM. HesHauuTenb-
HOe npeBbllleHne oTMeyeHo B 2021 r.
Mpu cpeOHEMHOrofeTHEN BeNMYMHE
220,2 mM BbInano 235,3 mm.

B ycnoBuax 2020-2022 rr. Hawu-
6onbliee cofepXxaHue Bnaru Ha 3ane-
XN KOCMMOW OTMEYEHO B MOYBEHHOM
npocdwune cpasy nocse cCHeroTasHus.
B cBsian ¢ HeBGONbWMM KONMYECTBOM
0cajkoB B 3UMHUW Nepuof He oTMe-
yasocb yBesn4yeHUs NOYBEHHON BNaru
00 MOJSIHOTO HacbIlWeHUA. YBNaxHeHue
Ha ypoBHe HB (HB-IB) oTmeuanocb
Huxe rnybuHbl 30 cMm. K KoHUy aBry-
CTa BJIAXHOCTb MaXxOTHOrO0 ropM30HTa
Oblna Ha ypoBHe B3.

HabnoneHnsa nokasanu, 4To B Ha-
Yyane BeCHbl BJIAXHOCTb MOYBblI Ha
nawHe pgocTturaeTt 3HadeHun HB, a B
noanaxoTHOM rOpuU30OHTe yBeNn4uBa-
eTcsa 0o kateropuu HB-MB. K y6opke
M B NocnepyoLlLMi nepmog BNaxHoCTb
CHuxaeTtcsa no B3-HB, B naxoTHom
ropusoHTe o rpagauuu B3. Mpu oT-
CYTCTBUM OCafKOB B OCEHHUN MNepu-
oa 2020 r. BNaXHOCTb CHMU3MUMIacb Ao
HyneBoro ypoBHs <B3 [6, 7]. BogHblii
pexumM 4YepHO3E€MOB, KaK pa3HOBO-
3pacTHbIX NalleH, Tak U MHoOrosnet-
Hen 3anexu KaMeHHON cTenu, MOXHO
onpenenuTb, Kak NepMoguYyecku npo-
MbIBHOW C [OMNOJIHATENbHbIM FPYHTO-
BbIM yBnaxHeHuem [8, 14].

Ocobbli pexuM BraXHoOCTU ckna-
OblBancs HenocpeACTBEHHO nof nec-
HOW nonocon. B TeyeHue Bcero roga
BJIAXHOCTb OTMeyeHa Ha ypoBHe B3-
HB. Jlnwb B Havyane BeCeHHero nepu-
ofa BepxHUe ryMycoBble€ FOPU3OHTHI
B OTAeNibHble roAbl dparMeHTapHo
nmenu 6onee BbICOKYH BJIAXHOCTb Ha
ypoBHe HB.

AHanusupysa faHHble Mo YBAAXHEH-
HOCTU MOYBEHHOro npoduna Ha Ha-
Yyano Beretauuu B cpefgHem 3a 2020-
2022 rr. (Tabnuua 3), MOXHO OTMETUTb,
YyTO MaKCUMarnbHble 3anacbl NPOAYyK-
TUBHOW Bnarn OblM COCPenOTOYEHbI
nog fieCHoOM nonocon. JlecHble mnoso-
Cbl HaKannuMBakwT BbICOKME 3amnachl
NMOYBEHHOW BJlarM B 3UMHE-BECEHHUM
nepuog. Ana ropusoHta 0-20 cMm Mak-
CUMarnbHble 3HayeHUs copepxaHusa
NpoAYKTUBHOW Bfaru nexanu B npe-
penax ot 45,4+0,9 po 47,2+1,8 mm. B
JNIleCHON nosioce MakCUMMyMbl Mo Bra-
rosanacam OTMeYeHbl U ONs oCTalb-
HbIX WUCCNeAyeMbiX FOPU3OHTOB: AN
ropusoHTa 20-50 cM MHTepBan cocTa-
Bun ot 53,8%1,7 go 62,8+2,3 Mmm, gna
ropusoHTa 50-100 cm — oT 88,317,6 g0
100,7+3,0 mM.

MuWHMManbHble 3Ha4YeHUs Mo COo-
OepXaHuto NpoayKTUBHOW Bnaru oT-
HOCUNUCb K nawHe. [1na ropuMsoHTa
0-20 cM MUHMMaNbHOE 3HayeHue Ha
nawHe coctaBuno 32,5+0,9 MM Ha
paccTosaHun 100 M OT IECHOM NOJOCHI.
[anee Ha 6onbluemM yfaneHum oT nec-
HOW NoJioCchkl 3anachkl Bfarm B BEpXHEM
ropusoHTe HapacTanu. Ha ypaneHuun
125 1 150 M OT NlecHOM MosioCbl 3Ha-
YeHUA cofepXaHusa [OCTYNMHON Braru
Ha nawHe gnsa cnos no4dsbl 0-20 cm
coctaBunu 35,3+2,7 n 36,912,171 Mm
COOTBETCTBEHHO.

Ona ropusoHTa 20-50 cM naxoTHO-
ro yyacTka YyBeJIMYeHue cofepxaHus
NpoOAYKTUBHOW BRaru npu ypaneHuu
OT NlecHoW noJsocbl npoucxoguno 6o-
nee BblpaxeHHo: oT 36,9+¥2,1 MM Ha
ypaneHun 25 m po 52,0+1,6 mm — B
125 M. Jlnwb Ha ypaneHun B 150 M co-
Jep>XXaHue Bnaru Ha naiwiHe B rOpu3oH-
Te 20-50 cM HEMHOro CHM3uIOCb A0

Tabnvua 2 — KonuyecTBo 0cafiKOB U TeMnepaTypa Bo3gyxa no nepyogam roga

Ocagku, MM Temnepatypa, °C
Fopbl 3aron XonogHbii | Ténnbiii | CpepHe- | XonoaHbin | Tennbi
nepuop, nepuop | rogoeas | nepuopg nepuopg
2020 382,0 246,0 160,0 9,12 4,33 19,30
2021 538,0 2249 2353 8,36 2,27 21,42
2022 750,0 355,0 245,0 7,89 2,38 19,08
1894-1959 | 4332 218,6 220,2 5,20 -1,00 17,80
1894-2019 | 4714 261,3 213,2 5,90 -0,20 18,10
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3Ha4veHusa 50,320,6 mMm. [1na ropusoH-
Ta 50-100 c™M Takxe CHayvana npowuc-
XO4MSI0 HapacTaHwe BriarosanacoB C
66,8+0,9 MM f0 79,6%4,2 MM npu ypa-
JIeHUn oT necHou nonockl ¢ 25 go 100
M. Lanee, Ha paccTosHun 125 1 150 m
OT JIECHOW MOJIOCbl, MPOUCXOAUIIO CHU-
XeHue copepXaHus MpoOAYKTUBHOM
BflarM Ha nawHe 00 3HayeHun 67,7+3,5
M 64,2+4,9 MM COOTBETCTBEHHO.
3anexb kocumas (3K) no sanmacam
NpoAYyKTUBHOW BNarnm Ha Ha4vano Bere-
Tauum 3aHsana NpoMexyToyHOoe MoJio-
XeHue. Ml ecnu Ha nawwHe nNpu yaaneHum
OT JIeCHOM MoJsioCchkl 3anachkl HapacTanu,
TO Ha 3anexwu OHW, HAa0bOopPOT, YMEHb-
wanucb: ana ropusoHta 0-20 cm — ¢
41,6+1,2 po 38,3+2,3 MM npwu ypane-
HWUK OT NecHou nonockl ¢ 25 go 50 m,
ons ropusoHta 20-50 cm — ¢ 54,0+1,6
no 50,9+0,8 mm, ona ropusoHTa 50-
100 cm — ¢ 85,416,2 po 78,7+5,3 mm.

K KOHUy Beretauyum 3amnacbl Mpo-
OYKTUBHOW Bnarm B JIeCHOM noroce
3HAUYNTENbHO CHU3WUNUcb (Tabnuuya 3).
Ons cnos 0-20 cM cpean 06beKTOB UC-
c/flefoBaHMS MaKCMMYM 3anacoB Mo-
NpexHeMy npuHagsexan NecHowW no-
Jloce, B YaCTHOCTU, BOCTOYHOW OMyLUKe
(21,8+0,9 MM), TO €CTb CHMXeHUe 3ana-
coB npousowwno 6onee yem B 2 pasa no
CpaBHEHUIO C HaYanom Beretaymu. Mu-
HUManbHble 3HaYeHMs 3anacoB B cJloe
0-20 c™M ansa necHow nosiocbl oTMeve-
Hbl Ha 3anagHo onywke (12,7+2,0 MM),
4YTO yXe MOYTU B 4YeTbipe pasa Huxe
npenblaywmx HabnogeHun BecHon. B
TeyeHue BereTauum NPOUCXO[MIIO MO-
CTeNneHHOe WCCYLIeHUe BEPXHero no-
YBEHHOIO CJlI0A1 3a CY&T noTpebrieHunn
Bflarn TPaBsAHUCTOW PacTUTENIbHOCTbIO
1 npeobnajarLLmnx ro-3anagHbix Be-
TpoOB.

MuHMManbHble 3HayeHUst 3anacoB
Bnarm B cnoe nousbl 0-20 cMm cpepgu
006bekTOB MUccnepoBaHus Obinn  3a-
bukcupoBaHbl Ha 3anexu (7,6+1,2 Mm)
(ta6nuua 3). Mo cpaBHEHUIO C NIeCHOM
NnoJslIocCON CHMXeHMe 3anaca MpoAyk-
TUBHOW BNarM Ha 3asexu npousoLsio
cousMepumo — B cpefiHeM Ha 30 MM.
Ho ecnu Mmbl 6yaem paccmaTpuBaTthb
notepu Bnarm B abCONOTHOM Bblpa-
XEHUN, TO CHUXeHMe npousowsno B 5
pas. To ecTb, Kak yxe 6blJI0 OTMEYEHO
BblllE, K KOHLY aBrycTa BflaXHOCTb na-
XOTHOIO rOpM30HTa Ha 3anexu 6bina Ha
ypoBHe B3.

lMpomMexyTo4yHOe 3Ha4YeHMe Nno 3ana-
cam Bnarn B cnoe 0-20 cM Ha KoHel,
BeretayuMmM 3aHana nawHs (tabnuua
3). MakcumarnbHble 3HauyeHUs 3adhuk-
cupoBaHbl B6M3M NEeCHOM MNOnochbl U
Ha MaKCMManbHOM ypaneHuUu OT Heé
(150 M) = 17,9+2,0 n 15,6+3,0 MM co-
OTBETCTBEHHO. JlecHas nosioca B AaH-
HOM cJlyyae oka3sana 6naronpusiTHoe
B/IUSIHUE Ha TMpuUNerarmwyro MnawHo
Mo COXPaHEeHu Braru B BepXHeEM na-
XOTHOM TrOpu30oHTe. MWHUManbHbIE
3HayeHMs 3anacoB BJarM Ha nawlHe
OTMeYeHbl B 75 M OT NleCHOWM Nonochbl —
10,842,0 MmM. Takum o06pa3oMm, OCHOB-
Hble 3anacbl Bfiarm MaxoTHOro ropu-
30HTa MCMOJIb30BanMCb Ha pa3BuUTUE
CeNIbCKOXO3ANCTBEHHbIX pacTeHUn B
TeyeHune BereTauum.

Ona cnoa nousbl 20-50 cM Makcu-
MyM MO BfarosanacamMm CMecTuscs ¢
JIecHoOW noJsiochl Ha NalHio (Tabnuua 3).
3HayeHua No yfanéHHOCTU OT JIeCHOM
nosnocbl 6bII COM3IMEPUMDI U NTEXanu B
nHTepBane ot 28,1+3,0 oo 32,5+4,1 mm.
MWHUManbHble 3HaYeHUsA A faHHOro
ropusoHTa 3auKCMpoBaHbl TakXe Ha
3anexwu. pu yganeHun ot necHomn no-

nocbl Ha 25 1 50 M 3anacbl NPOAYKTUB-
Hou Bnaru 6bin 20,1+1,7 1 7,6+1,2 MM
COOTBETCTBEHHO. JlecHas nosioca 3a-
HAMa B Ja@HHOM cllyyae NMpoMexyTou-
HOe MnoJsioxeHune. 3anacbl Bnaru yMeHb-
WKWANCb MO CPaBHEHUID C Havanom
Beretauun B 3,5 pasa n Haxogunanuce B
MHTepBane ot 20,7+1,2 no 23,4+0,9 mm.

MakcumanbHble 3HayeHWs 3anacoB
BflarM Ha nawHe oTMeYeHbl U ANis Cnos
nousbl 50-100 cm (Tabnuua 3). MNpwu
yAaneHnu oT NecHour nosockl abcontoT-
Hble 3HAaYeHWA MO COLEpPXaHWUIO Bnaru
yBenuuusanucb ¢ 41,1+6,5 MM go mak-
cumManbHbix 59,4+3,3 MM Ha ypaneHuu
B 75 M. lNpu ganbHenwem ypaneHuu ot
necHon nonockl go 150 m npoucxoguno
NnocTeneHHOe CHMUXXEHMe 3anacoB Baru
B cnoe 50-100 cm pgo 47,5+5,5 mMm. Ha
BCeX UCCNefOoBaHHbIX TOYKaX Ha nail-
He CHMXeHVe 3anacoB Bfiarv no cpas-
HEHWIO C HayasloM BereTauuu AJis Cnos
nousbl 50-100 cM npousowno B cpepn-
HeM B 1,5 pasa. MMHMMYM no 3anacam
Bnarn B cnoe noysbl 50-100 cMm cme-
CTWJICA C 3aNleXu B LIeHTP JIeCHOMN Mo-
nocel n coctasun 32,9+0,7 mm. lMoTepu
3anacoB Bfaru B JIECHOW NoJloce oka-
3a/MCb MakKCUMasbHbIMU A1 OAHHOTO
ropusoHTa cpenun Bcex 0ObLEKTOB UC-
cnefoBaHus. AGCONIOTHbIe 3HaYyeHusn
cofiepXaHvus [OCTYMHOW Blarn yMeHb-
wunmMcb B 2,5 pasa no cpaBHEHUIO C
HayasioM BereTauMoHHOro nepuopga.
3anexb Npu 3TOM 3aHsNa NPOMEXY-
TOYHOe MnosoxeHue. MHTepBan 3Have-
HUI 3anaca Bnaru Ha 3anexu ons gaH-
HOro ropuaoHTa coctaBun ot 38,0+8,7
0o 46,7+3,3 MM. To ecTb, CHUXEHUe
Nno CpaBHEHUIO C BECEHHMMM 3anacamu
npousoLwso B 2 pasa.

[na BusyanbHoro otobpaxeHust co-
JepXaHnsa NpoAoyKTUBHOM BRarn Ha

Tabnuua 3 — 3anacbl NPOAYKTUBHON BAIary no cyiosiM, MM (cpegHee 3a 2020-2022 rr.)

Pacnonoxehue 0-20 cm 20-50 cm 50-100 cm 0-20 cm 20-50 cm 50-100 cm
CKBaXXNH OTHOCUTENIbHO
Jin 40 Anpenb Aeryct
150 m oT JIM 40 36,942,1 50,340,6 64,2449 15,643,0 32,5%4,1 47,555
125 m ot JIM 40 35,3+2,7 52,041,6 67,7435 13,541,2 30,941,9 51,046,5
100 m ot JIM 40 32,5409 51,841,0 79,6%4,2 12,542,5 29,9422 54,3414
75 m ot JIM 40 33,841,7 51,7419 75,0£2,5 10,842,0 33,0+2,1 59,443,3
50 m ot JIM 40 328+14 47,7+0,7 66,8+0,9 15,6434 28,143,0 41,146,5
25 m ot JIM 40 33,3+2,3 46,610,9 71,8%4,2 17,942,0 32,0435 47,116,0
3an. onywka J1M 40 45,5+1,8 62,842,3 100,73,0 12,742,0 23,4409 43,0+1,3
JIM 40 2 nuHua 46,0+0,6 57,341,7 93,8+2,8 21,1245 21,641,5 33,7434
JIM 40 3 nuHua 47,2+1,8 57,9+4,1 88,317,6 16,942,0 20,7+1,2 32,910,7
BocT. onywka J1I 40 45,4109 53,841,7 97,943,6 21,840,9 22,7+2,8 35,846,6
3K 25 m ot JIM 40 41,6%1,2 54,041,6 85,416,2 12,641,6 20,141,7 46,7133
3K 50 m ot JIIM 40 38,3+2,3 50,940,8 78,745,3 7,611,2 14,5+1,5 38,048,7
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obbekTax wuccnefoBaHus nocTpoe-
Hbl XPOHOM3O0MNMeTbl pacnpegeneHns
eé B MPOCTPaAHCTBE Ha Hayano M Ko-
Hel, BereTauuu no cnosm 0-20, 20-50
1 50-100 cMm (pucyHku 2, 3). O6beEKTbI
uccrnefoBaHUA  O4YepyeHbl MNpPAMOY-
rofibHMKamu. [laHHble KapTorpammbl
NOKasbIBalT CYLWECTBEHHYIO MeCTPOTy
pacnpepeneHus B NpoCcTpPaHCTBe fgaxe
Takoro nokasaTesnsi, Kak 3anac npo-
OYKTUBHOM Bnaru.

B necHom nonoce Ha Havano Bere-
Tauum 3anacbl NPOAYKTUBHOW Bnaru
B cnosx 0-20 u 50-100 cm 6bin pac-
npefeneHbl paBHOMEPHO MO BCEMY
06bekTy. B cnoe 20-50 cM MaKCMMyMBbI
3anacoB Bnaru 6biiM cMeLLeHbl 60b-
Wwe K 3anagHomn onywke. Cyna no kap-
Torpamme, BAOJIb BOCTOYHOW OMyLIKK
3anacbl Bnarv 6bIIM MUHUMANbHbIMU
(pucyHok 2). Ha 3anexwu Habnoganacb
MHaa kapTuHa. B cnoax 0-20 u 50-
100 cm 3anacbl NPOAYKTUBHOMW Bnaru
yMeHbLUannCb Npu ypaneHuu oT nec-
Hom nonocekl. B cnoe 20-50 cM 3anacel
Ha 3anexu 6blNn pacnpeneneHbl paB-
HOMepHO. Ha nawHe BO BCcex TPEX uc-
cnefyembix CNOSAX NOYBbl MaKCUMYMbI
NpoAYKTUBHOW BNaru cOCpefoTOYEHbI
BO/M3M NeCHOM MONIOCbl U HA MaKCu-
ManbHOM ypafieHun oT Heé (PUCYHOK
2).

K KOHUYy BereTtaumoHHOro mnepuo-
Ja KapTuHa pacnpefesfieHus 3anacos
NpoAyKTUBHOW Bnarn B NpocTpaHCTBe
B rpaHuuax o6bekToB MccrefoBaHuA
KapAWHanbHO MeHseTcs. AHanus Xpo-
HousonneTbl Ansa cnos noysbl 0-20 cMm
nokasan (PUCyHoK 3), YTO MaKCUMYM
3anacoB Bflarm CocpenoTOYeH YyXe He
BAOJIb BCEWN JIECHOW MOJIOChI, @ NNLIb B
eé LleHTpe 1 Ha BOCTOYHOM onyuke. Mo
HanpaBJieHUIO K 3anafHoM onyuwke 3a-
nacbl CHUXxaroTca. [Ins 3anexu cHuxe-
HUe TakK Xe, KaK 1 B Hayase Beretauuu,
NPOUCXOAMUT MPU yaaneHun oT JIeCHOMU
nonocbl. Ha MakcumanbHOM yfaneHum
3anacbl BRnarM [[OCTUratoT KpuTuye-
CKUX 3HAYEHUN N HauMeHee [OCTYMHbI
Ona pacTeHuin. Ha nawHe Takxe npwu
yL,aeHuun OT JIECHOM MOJIOChl MPOUCXO-
OWI0 CHUXEHMe 3anacoB BNaru.

Ina cnosa nouBbl 20-50 cm Makcu-
MaJibHble 3anacbl NPoAyKTUBHOW Bnaru
XapaKTepHbl AN MNalHW, paBHOMEPHO
pacnpefenuBlUMCb BAOSIb BCeEW MJo-
waam (pucyHok 3). MUHUMarnbHble 3Ha-
YeHMA OTMeYeHbl TaKXe Ha 3anexu Ha
MaKCMManbHOM YyJaneHuu OT JIeCHOMU
noJiochbl, NOBbIWAACHL NPU NPUBANXKEHUMU
K Hel. B camol necHow nonoce Makcu-
MasbHble 3anacbl Bnaru B cnoe 20-50 cm
coCcpefoToYeHbl Y onyleK, a MUHUMYM
OTMeEYeH B LieHTpe JIECHOM NOoJIOoChI.

Ona cnos nousbl 50-100 cMm Mwu-
HUMYM 3anacoB NpPOAYKTUBHOW Bna-
M CMECTWUJICA C 3alexu B LeHTp nec-
HOM noJsiocbl. B HanpaBneHun onywek
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PucyHok 2 — 3anacbl NpogyKTUBHOWM BRaru rno ropu3oHTam
Ha Havyasno Beretauum (cpegHee 3a 2020-2022 rr.), MM

MOET NOoCTeneHHOe HapacTaHue 3ana-
coB Bnarn. Ha BTopom mecTe no 3ana-
caM BbICTynaeT 3anexb.
Onsacnosa50-100 cM MakcMMyM Ha 3a-
JIeXXn cocpefoToYeH CTPOro no LeHTpy
o6bekTa. JIuwb B HanpaBieHUN NTECHON
nonocbl 3anacbl MNPOAYKTUBHOW Bnaru
HEMHOro CHMXanucb. MakcumarbHble
3Ha4vyeHUa copepXxaHua snarv gna gaH-
HOro cnosl pacnpefeneHbl B LeHTpasib-
HOM YacTu nawHu. B 3anagHomMm u BoC-
TOYHOM HarpaBJieHUsIX Ha nawiHe MOET
nocTeneHHoe CHUXeHWe 3anacoB Braru.
Onsa o6bekToB uccnefoBaHus oue-
HeHbl MOTepu BNarn Ans Kaxgnoro us

nccnenyemMbix cro€s noys. o Bknagy
B NOTepu Bnaru 3a BereTauuoHHbIN ne-
propg Ha 3anexu cfion pacnonoxuinch
B cnepgywowem nopsgke. MuHumanb-
Hble noTepu (30 MM) OTMeYeHbl OJiA
cnosinoysbl 0-20 cM. Ha BTOpoM MecTe
Mo noTepsiM BbIAABNIEH CNoW noyBbl 20-
50 cm — 35 MM. MakcumanbHoe CHU-
XeHue 3anacoB MPOAYKTUBHOW Braru
3acukcuposaHo B cnioe 50-100 cm —
notepu coctaBunu B cpegHem 40 MMm.
O6wme noTepn B METPOBOM CJiIOe CO-
cTtaBunum B cpegHem 105 MM. MeHb-
Wwre 06bEMBbI NOTEPU BNlarn B BEPXHUX
ropuM3oHTax Mo4yBbl 06yCNOBEHbI NO-
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PucyHok 3 — 3anacbl NPOAYKTUBHONM BJiark no ropu3oHTaM Ha KOHeL),
BereTauum (cpegHee 3a 2020-2022 rr.), MM:

noJIHeHWeM Bflaro3anacos 3a CYET Bbl-
naparoLwmx aTtMocdepHbIX O0CafKOB.
OcHOBHas X BeMYMHA KOHLEHTPUpY-
eTca B NOBEPXHOCTHOM C/l0€ YepHO3é-
Ma U He nepemellaeTcs B HUXeNexa-
LMe NOYBEHHbIE FTOPU3OHTHI.

B necHon nonoce no notepAM Bnaru
uccrnepyemble C/OM PacrnosioXuUIncbL B
TOM Xe nopsgke. MMHUMasbHbIMK NoTe-
psiMuM xapakTepu3soBascs cnon 0-20 cm —
OHM cocTaBuau B cpefHeMm 25 MMm. Ha
BTOPOM MecTe oTMeyeH cnon 20-50 cm,
rae cpefHvie notepu 3anacos Bfarn co-
cTaBuan 36 MM. MakcuMarbHble noTepu
Bnaru (59 MM) 3achukcupoBaHbl B croe

nouysbl 50-100 cMm. O6Lwme noTepu B Me-
TpoBOM crioe cocTaBunun 120 mm.

Ha nawHe notepu Bnarm B BepxXHeM
cnoe noyebl 0-20 cM coCTaBWAM Ha KOHEL,
Beretauuu B cpegHem 20 MM, B cJl0e Mo-
yBbl 20-50 cMm — 19 MM, B cnoe nouBbl 50-
100 cM — 21 MM. Takum 06pasom, noTepu
BflarM BO BCeX TPEX MccrnenyemMbix CNosx
No4YBbl Ha MallHe OKasannucb COU3Mepu-
MbiMU. O6LLMe NOTepH BNarm B METPOBOM
cfioe cocTaBuu B cpefHeM 60 MMm.

3aknouyeHne. Pacnawka CTenHbIX
YEepHO3EMOB MPUBOAMUT K CYLLECTBEH-
HOMY W3MeHeHu BraroobecneyeH-
HOCTM nouyB. B nepBoi nonoBuHe

BereTauum oTMeyaeTCcsa 3aMeTHOe CHU-
XeHue 3anacoB MPOAYKTUBHOW Bnaru
Mo CpaBHEHUIO C 3alieXHbIM y4yacT-
KOM CTernHow pactuTtenbHocTu. lMocne
ybopKK C.-X. KYNbTyp pasnMyunsa B KO-
nM4yecTBe OOCTYMHOMN Brarn HUBenupy-
toTcA. Pasnmumsa meHee 3ameTHbl. OT-
CyTCTBME pacTUTENIbHOCTU Ha nallHe
BO BTOPOW MOJIOBUHE BEreTauuoHHOro
nepuona NpUBOAMT K CHUXEHUK Mo-
Tepb MNOYBEHHOMW BJIarM U OTHOCUTESb-
HOMY BbIpaBHMBaHUIKO C YepHO3EéMaMMm
3anexm.

JlecHble nonocbl HakanaAMBaKT Bbl-
COoKMe 3anacbl MOYBEHHOM Bnaru B
3UMHe-BeCeHHUM nepuof. B netHun
Ce30H MoJf JIeCHOW Mnosiocon oTMeva-
eTCA pes3Koe CHWXeHue cofepxaHus
npoayKTUBHOM Bnaru. MoyBbl necHon
Nnonocbl B YC/OBUSIX HEOO0CTAaTOYHOrO
aTMOCepPHOro yBRaXHeHUss B KOHLe
BereTaymoHHoro nepuopna 6binm 6osee
MCCYLLEeHbl MO OTHOLEHUK K MnoyBam
3a/ieXXu KOCMMOW 1 nawwHu. [lpeBecHble
KYNbTYpbl 3a CYET MpoueccoB Aecyk-
LMY MCCYLIAtOT NOYBEHHYO TOMLY.

HabntofgeHua nokasanu, YTo B Haya-
Jle BECHbI BJTaXHOCTb MOYBbI Ha MaLlHe
W 3anexun gocTturaeT 3HadyeHun HB, a B
noAnaxoTHOM FOPU30OHTe yBenyuBa-
eTca po kateropum HB-TB. K yb6opke
M B NOC/IeayHLMIA Nepmos BNaxXHoOCTb
CHuxaetcsa o B3-HB, B naxoTHOM ro-
pusoHTe go rpagauun B3. Henocpeg-
CTBEHHO MOJi NNIECHOW MOJIOCON B Teye-
HMe BCero rofa BJIaXXHOCTb OTMeyeHa
Ha ypoBHe B3-HB. JInwb B Havane Be-
CEHHero nepuoja BepxHuUe rymMycoBble
rOPU30HTbI B OTAENbHble rofabl cpar-
MEHTapHO WMetoT 6onee BbICOKYHO
BJIaXHOCTb Ha ypoBHe HB.

Ona BusyanbHoro otobpaxeHus co-
[epXaHua npoayKTUBHOM BNarm Ha
obbekTax MccefoBaHUs  MOCTPOEHbI
XPOHOM30MMEeTbl pacnpefeneHus eé B
NPOCTPaHCTBE Ha Ha4vano u KoHel, Bere-
Taymmno cnosim 0-20,20-50n 50-100 cm.
[aHHble kKapTorpaMMbl NokKasanu cyle-
CTBEHHYIO MecTPOTy pacnpepneneHus B
npocTpaHcTBe 06bEKTOB UCC/ie[0BaHUSA
3anacoB NpoAyKTUBHOW Bnaru. Takxke
Ha KapTorpaMmax oTobpasunuch cyuie-
CTBEHHble U3MEHEeHMWs 3anacoB Braru co
BpeMeHeM (Ha Hayano u KoHeL, Bereta-
LIMOHHOrO NEpHoAa).

O6wme noTepu Bnaru B METPOBOM
cfloe 3a BereTauuoOHHbIA Nepuon B
necHon nosoce coctaBunu 120 MM, Ha
3anexun — 105 MM, Ha nawHe — 60 MMm.
OueHeHbl NOTepu BNarnm ANs Kaxpo-
ro U3 uccrnenyembix cnoés nous. [ns
3aexun n NIecCHOW MosioCbl C/IoM Mo Mno-
TepAM BfiarM OT MUHUMYMa K MaKCu-
MyMYy pacnofioXunnucb B clefyrowem
nopsgke — 0-20, 20-50 n 50-100 cm.
Ha nawHe notepu Bnaru Bo BCex CNosix
OKas3anucb COM3MepPUMbI U COCTaBUIN B
cpegHem 20 MM.
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PasBuTre Menmopaumm B Poccumn B nocnegHve rofbl onpegens-
€TCsA Makpo- U MUKPO3KOHOMUYECKUMM YCTIOBUSMM, BKITHOYAHOLLIW-
MU Mepbl MOAAEPXKN U CTUMYIMPOBaHMUS CO CTOPOHbI FOCYJapCTBa,
a TaKxe BOO006ECneUYEeHHOCTbI U AMHAMUKOW KIIMMATUYECKMX
pvickoB. OBOCHOBaHME OPOLLEHUSI OCHOBAHO Ha aHannse ecTe-
CTBEHHOW Tersio- MU BrnaroobecrneyeHHOCTU TEPPUTOPUM, KOTopast
TpaHCcOpMUPYeTCA MoA [EACTBMEM JIOKasbHbIX MPOSIBNEHMUIA
rnobanbHOro M3mMeHeHns Kimmata. CyluecTByHOLLIME pekoMeHa-
UMK Mo 060CHOBAHUIO OPOLLIEHUSI OCHOBaHbI Ha WUCCre[OBaHUSIX,
NPOBEAEHHbIX B Pa3/INYHbIE FOAbl C UCMOSIb30BaHUEM KIMMaTUYe-
CKUX PSOO0B pasHoOM O/mHbl 3a nocnegHue 100 net. BmecTe ¢ Tem
KJIMMATOJI0MN'M yKasbiBarOT Ha USMEHEHNA KNnMaTa Ha TepPpUTopun
Poccuiickon depepauym, KoTopble MOryT TpaHcOpMUpOBaThb
NpUPOLHOE yBIaXHEHNE B TPAAMLIMOHHO pacCMaTpyBaEMbIX 30-
Hax U30bITOYHOTO M HEOCTATOYHOMO YBRAXHEHUS. MiccnefoBaHue
MOCBSALLEHO AeTalbHOMY aHanmsy psgoB CPOYHbIX METEOpPOosoru-
YeCKUX AaHHbIX Mo MeTeocTaHumsAM KameHHasn Ctenb, EpLuos, Bon-
rorpag, 3nucta us locyaapcTBeHHoro ooHAa faHHbIX 0 COCTOSHUM
NPUPOLHON cpefpl, MO KOTOPbIM pacCYUTaHbl CPeaHEMHOIONETHYE
K/IMMaTUYECKNE XapaKTEPUCTUKM 3a TEMble Nnepuoabl BpeMEH-
HbIX psgoB 1976-2021 1 1991-2020 rr. B npouecce uccnegosa-
HWUN BbISIBJIEHbI JIMHEVHbIE TPEHAbI 3TUX XapaKTePUCTUK, OLeHeHa
UX CTaTUCTUYECKas 3HAYMMOCTb M MPEeLJIoXKEH Crocob nosyyeHus
MPOrHO3HbIX PSAOB METEOPOSIONMYECKMX MapaMeTpoB aJisa 06o-
CHOBaHWsi OPOCUTESIbHBIX MENMOPALIUI, @ TAKXKe IMHENHbIE TPeHbI
3TUX NapaMEeTPOB C OLLEHKOMN MX CTaTUCTUYECKOW 3HAUMMOCTU. Bbi-
ABJIEH CTAaTUCTMYECKM 3HAYMMbIN pocT aedonlyTa NPUPOLHOrO yB-
NaxkHeHus Ha 10-20 % 3a nepuog 1991-2020 rr. YCTaHOBEHO, YTO
Npy COXpaHeHUM TpeHJa KIMMaTUYeCKUX NapameTpoB, Habnoaas-
werocs 3a nepuog, 1976-2021 rr., BO3pacTaeT YacToTa NosiBfieHus
60osee 3aCyLLIMBbIX JIET, YTO MOBbILLAET KIIMMATUYECKME PUCKM, KO-
TOpble [OHKHbI ObITb YYTEHbI MPY PEKOHCTPYKLIUM Y HOBOM CTPOM-
TENbCTBE OPOCUTESIbHBIX CUCTEM.

Recent years the development of land reclamation in
Russia has been determined as a combination of macro-
and microeconomic conditions, including state support and
incentive measures, taking into account water availability
and the dynamics of climate risks. Irrigation substantiation
is based on the analysis of heat and moisture availability in
the territory, taking into account the influence of local and
global climate change. The existing recommendations for the
irrigation substantiation are based on studies conducted in
different years using climate series of different lengths over
the past 100 years. At the same time, climatologists point to
climate changes in the territory of the Russian Federation,
which can transform natural humidity in the traditionally humid
and excess humid zones. The study is devoted to a detailed
analysis of the series of urgent meteorological data in the
Kamennaya Steppe, Ershov, Volgograd, Elista weather stations,
coming from the State Data Fund on the State of the Natural
Environment, according to which the average long-term
climatic characteristics were calculated for the warm periods
in 1976-2021 and 1991-2020. In the course of research, linear
trends of the above mentioned characteristics were identified,
their statistical significance was assessed and a method on
forecast series of meteorological parameters for irrigation
substantiation was proposed. A statistically significant
increase in the deficit of natural moisture by 10...20% was
detected over the period 1991-2020. It is established that while
the trend of climatic parameters observed over the period 1976-
2021 continues, the frequency of occurrence of drier years
increases, which increases climatic risks that should be taken
into account during the reconstruction and new construction of
irrigation systems.
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KnioueBble coBa: nsmeHeHune Knmmara, UCnapsemMocTb,
arpoksiMMaTuyeckme napamMmeTpbl, TPeH TemnepaTypbl U ocag,-

KOB, OpoLueHue.

BeepeHue. BaxHbIM HanpaBfieHUeM
npu o60CHOBaAHUU KOMMEKCHbIX Me-
nnopaunin ABNseTcs OLeHKa U NMPOrHo3
ecTecTBEHHOW Tenso- u Bnaroobecne-
YEHHOCTU TeppuUTopuUM B YCNOBUSAX
rno6asibHOro uaMeHeHus knumarta [9,
12-14, 16, 25]. B HacTofAlee BpemMs
MHOTMMU YYE€HbIMMK pa3pabaTbiBatoTcs
noaxonbl K aHanu3y u y4eéTy KnumaTtu-
YEeCKNX U METEOPOJIOTUYECKMUX [ aHHbIX,
B KOTOPbIX BbIMOJIHAETCA CpaBHEeHUue
MHOFOJIETHUX METeopOosIOrMYecKux xa-
PaKTEPUCTUK MO faHHbIM peaHanusau
Ha3eMHbIX HabnaeHnn, a Takxe 060-
CHOBbIBaeTCcs HeE06X0AMMOCTb pasBu-
TnAa opoweHus [2, 5, 7]. MoaToMy oueH-
Ka TeHOeHUUA U3MeHeHUs KnumaTa B
30HE HeAO0CTAaTOYHOro YBRAXHEHUS U
X YYET npu 060CHOBaAHMM OpOLUEHUS
CTaHOBATCSHA aKTyaslbHOW 3afayven.

lOr eBponenckon yactn Poccuickon
depepauum xapakTepusyeTcs Xopo-
WMMK TENJIOBBIMU pecypcamu nNpu He-
JOCTAaTOYHOCTU MPUPOLHOr0 YyBRaxX-
HeHus B TENNbIA nepuog roga. B atom
pervoHe 3KcrjlyaTupyeTcsi  3Hauu-
TeNlbHOE KOJIMYEeCTBO OPOCUTENIbHbIX
cucTeM, NOCTpoeHHbix B 1960-1980
rofbl, a TakXe c0O34alTCA HOBble CU-
cTeMbl. Kak npu peanusauummu akcny-
aTauMOHHbIX, TaK U Npu 06O0CHOBaAHUK
NPOEKTHbIX PEXUMOB OpPOLLUEHNS HEOD -
XOAUMO YUYUTbIBaTb TPEHAbl U3MeEHe-
HUS KJIMMATUYECKUX XapaKTEpPUCTUK,
onpegenswowme BoponoTpebneHne
CEeJIbCKOXO3ANCTBEHHbIX KYJNbTYp MU
napamMeTpbl OPOCUTENIbHbIX CUCTEM.
MN3MeHeHMe knMmMaTa B CTOPOHY Mo-
TenJeHna MOXeT 3HAaYMMO MOBbIWATb
noTpebHOCTb B KOMMEHCALUM NPUPOL -
HOro YBNaXHEHMUSI C MOMOLLbO opoLle-
HUA.

AHann3 W3MeHeHUs KumaTta Ha
Tepputopumn Poccuitickon depepaumuy,
npuBeaéHHbIN B [22, 25], nokasan, uTo
noTensieHne npoucxoguT B 2 pasa 6o-
Nlee 3HAUYUTENIBHO, YEM B CpefHEM Ha
nnaHete. Haumbonbwui pocT Habnto-
[aeTca [N BECEHHUX TeMmnepaTyp —
0,66 °C 3a 10 neT, B NneTHUK nepuop,
yBeNnn4yeHne TemnepaTypbl COCTaBAs-
et 0,4 °C 3a Takoun xe nepuon. B Ho-
knape o6 ocobeHHOCTAX KJMMaTa Ha
Tepputopun Poccuiickon denepauumn
3a 2021 rop [10] oTMeuaeTcs, YTO «B
oTNnyme oT rnobanbHOM CUTyaLmum, us-
MeHeHue KknumaTta Poccum B uenoMm
(B cpegHeM 3a rofg v Mo TEPPUTOPUM)

L)

=]

1940 1950 1960 1970

Orraonenns or cpeanero 3a 1961 - 1990rv. , °C

1940 1950 1960 1970 1980 1990 2000 2010 2020

4 3uma b =0.42°C/ 10 nem, D = 11%

Key words: climate change, evaporation, agri-climatic
parameters, temperature and precipitation trend, irrigation.
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PucyHok 1 — AHOManum TeMmnepaTypbl npu3emMHoro Bo3gyxa (°C)
3a nepuop, ¢ 1936 no 2021 r. (uutupyetcs no [10]).

crnepyeT oxapakTepusoBaTb KakK Mpo-
Josxatoleecs notenneHve, oTMETHUB,
YTO TEHAEeHUMS K 3aMefsieHnto noTe-
njeHns noka no fJaHHbIM Habnwope-
HUIM He npocnexuBaeTcs (No KpanHen
Mepe, BO BCe CE30Hbl, KPOME 3UMbI)».
YT0 Xe kacaeTcsa 0cafKoB, TO rof0oBble
3HaYeHUS He3Ha4yuTeNnbHO BbIPOCHH,
Ha 2,1 % 3a 10 net, 3a UCKIOYEHNEM
CeBepHbIX PerMoHoOB, rae Habnwopaert-
cs ybbiBaHMe KonuyecTBa ocankos. B
KayecTBe npumepa NpuUBOAUTCA puUCy-
HOK u3 [10], nnnocTpupyrowmin TpeH-
Obl CpefHerofoBON U CE30HHbIX TEM-
nepaTyp Ha TeppuTopum Poccum.

Ons pacyéta HOpmaTMBHbIX napa-
MeTpoB opoleHna B PP wnpoko npu-
MeHsieTcAa OMOKNIMMaTUYecKUun metop,
B KOTOPOM 3a 3KBMBaNeHT Tenso-
9HepreTMYeCcKMX PpecypcoB KJmMmara
NpUHATA UCnapseMoCcTb, a pPofib pac-
TEHWA B pacxofoBaHUM BRarum no-
neM yuuTbiBaetcss BGuoNorMyeckum
KoadppuymneHTOM oOpollaeMon cefb-

CKOX03ANCTBEHHON KynbTypbl [6]. U3
MHOFOYUCIIEHHbIX MeTO[O0B pacyéTta
ncnapsaemMocTu, npeasioxeHHbix H. H.
MBaHoBbIM [11], C. Me3eHueBbIM [17],
M. W. Byabiko [4], X. J1. MeHmaHom [19,
20], 1. Topkom [23], C. U. XapueHko
[24], A. P. KoHcTaHTMHOBbLIM [15], A.
WN. byparosckum [3], I T. CensHuHO-
BbiM [21], A. M. AnnaTbeBbIM [1], H. B.
LaHunbyeHko [7, 8] u op. aBTopamu,
HaubGonee WMpPOKOe pacnpocTpaHe-
HUEe MOoNyYuSiM MeTofbl, OCHOBaHHble
Ha 9KCMEpPUMEHTasIbHbIX CBA3AX WUC-
napsieMocTu ¢ TeMnepaTypoin 1 BRax-
HOCTbIO BO3[yXa, CKOPOCTbI BETpa,
COJIHEYHOW pajunauuen n opyrumun ou-
HaMU4yeckuMu nokasaTeNiiMuM aTMOC-
depbl.

Lenb [pOaHHOW cTaTbW — OLEHUTb
TeHOEeHUMN W3MeHeHUs KumaTa B
30HEe HeAo0CTaTOYHOro YBJIAXHEHUSA
tora esponenckon 4vactu Poccum un
npeanoXxXuTb cnocob ux ydyéTa npu
0060CHOBaHUN OPOLLIEHUSA.
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MaTtepuanbl U Mmetogbl. B HacTos-
Luiee BpeMs UcnapsemMocTb U gpyrue
HOpMaTWBHble nNapamMeTpbl oOpolle-
HUA onpefenstoTcAa B COOTBETCTBUM
¢ FOCT P 58331.3-2019 «Cuctembl u
COOpYXeHusa MenuopaTusBHble. Bopo-
noTpebHOCTb AJ11 OPOLUEHUS CeNbCKO-
X03ANCTBEHHbIX KynbTyp. Obuwue Tpe-
60BaHUA». MICXOAHbIMU AaHHbIMU ONS
pacyéta ucnapsemMocTu cryxaTtT Me-
TeoposiorMyeckne paHHble 3a MHOro-
NIeTHUWA PeTpPOCMNeKTUBHbIN nepuof (He
MeHee 30 feT). YUET TeHOeHUN nsme-
HeHus KMMmaTa TpebyeT ucnosib3oBaThb
NPOrHO3Hble psAAbl MeTeodaHHbIX 3a
nepuog 2020-2050 rr. [6, 18]. MHoro-
yucneHHble MaTepuanbl no obocHoBa-
HUKO OpoLlleHnd, co3faaHHble pa3inyHbl-
MU aBTopamMun, B OCHOBHOM OCHOBaHbI
Ha MeTeofaHHbIX 3a MpefLwWwecTBYHO-
wue nepmnopbl, KOTOpble COOTBETCTBY-
0T KJMMaTuyeckum Hopmam 19371-
1960, 1961-1990, ux komnosuyuu, a
TakXe NPOM3BOJIbHbIM psAfaM AaHHbIX
3a BTOpyt nonosBuHy XX B. [losTomy
pa3paboTaHHble pekOMeHpauuu Npu-
rogHbl 4N UCMOJIb30BaHUS B YCJIOBU-

AX KJMMaTa, Npyu KOTOPOM BpeMeHHble
psnobl  MeTeonapameTpoB SABASAKOTCS
cTauMoHapHbiMUK. [pyn NpomnsBOJSIbHOMN
MEeXro40BOW U BHYTPUIrO40BOW U3MEH-
YMBOCTU Takue psifbl XapaKkTepusyroT-
CSl MOCTOSIHHBIMU CPeAHEMHOroNIeTHU-
MW 3HayYeHUAMU NapaMeTpoB; MOXHO
cKasaTb, YTO BEpOATHOCTHble 3Haye-
HUA napaMeTpoB, COOTBeTCTBYyKOLUE
B/I@XHbIM, CpefHVM U CYXMM rofam,
MMEIT MOCTOSIHHYIO BEPOATHOCTb NO-
SIBfIEHNS1 BHEe 3aBUCUMMOCTMU OT Havana
pacyéTHoro nepuopa U XpoHoNoruye-
cKoro nopsigka net. HectaunoHapHble
psiobl MeTeodaHHbIX OTNMYalOTCA U3-
MeHeHueM cpefHUX U Opyrux BeposiT-
HOCTHbIX 3HAYeHWMN, YTO He MOo3BONSA-
eT cdopmMupoBaTb MPOrHO3HblE PSALbI
MeXaHU4YeCKUM nepeHOCOM apXUBHbIX
OaHHbIX Ha Bygyuine nepuogbl. He ro-
nartca Takxe Metogbl MoHTe-Kaprno
M opyrue kombuHauuu ona cospaHus
CUHTETUYECKUX PSAOOB MeTeodaHHbIX
ONa Ucnonb3oBaHWA B KayecTBe Mpo-
rHO3HbIX.

B paHHoi paboTe wucnonb3yeTcs
noaxofl, OCHOBaHHbIA Ha BblfeNeHun

JINHENHOrO TpeHAa U3 apXUBHbIX pA-
[0OB MeTeoflaHHblX, 4TO MO3BONAEeT
npeacTaBuUTb pAd MeTeofaHHbIX Kak
MYNbTUNANKATUBHYHO KOMOUHaLUIO
TPEeHOO0BOW cocTaBnsiloWen M ocrtaT-
KOB, BKJIIOYAOWMUX CE30HHYI0, LWY-
MOBYI U MpoYMe KOMMOHEHTbI psafa.
COOTBETCTBEHHO BCe XapaKTepHble
BEPOSATHOCTHbIE 3HAYEHUS ONS Blax-
HbIX, CPeLHUX U CYXUX NeT BblYMCAsA-
IOTCA MO CTauMOHaPHbIM (OUYULLEHHBIM
OT TPEeHOOoB) psigaM oCcTaTKOB. JIuHen-
Haa Mofdesnb TpeHaa MOXeT UMETb He-
[OCTaTKW, TakMe Kak UCKYCCTBEHHOEe
yrnpoLLeHNe MHOFOJIETHUX MpPOLEecCcoB
N3MEHEHUs KiMMaTa, KoTopble Npounc-
XO[AT B OTKPbITON AUHAMUYECKOMN CU-
CTeMe, UMeKLLEN XapaKTepPHble Nepu-
oAbl penakcauuu, 6ydepHbie EMKOCTH
N HeNMHeNHble npsiMble U obpaTHble
CcBA3M, NpUBOASLWME K HApACTaHUIO U
3aTyXxaHU0 M3MeHeHUN. YYET Takux
3aKOHOMEPHOCTEeN BO3MOXEH C UC-
nosb3oBaHueM rnobanbHbIX KJUMa-
TUYECKUX MoJeNnern U ux aHcambnen,
Takux, kak CMIP, u CMIP,. OpgHako
LeHTpanbHas uaes nogxona B [AaH-

Tabnuua 1 — CpegHeMHOrosieTHME 3HaYeHUs1 KNIMMaTUYeCKUX XapaKTepucTUK 3a 1976-2021 n 1991-2020 rr.

MeTteocTaHuus KameHnHas Ctenb Epwos Bonrorpag AnucTta
MeTeonapamerp 1976- 1991- 1976- 1991- 1976- 1991- 1976- 1991-
2021 2020 2021 2020 2021 2020 2021 2020
1. TemnepaTypa cpegHerogoBas, °C +9,4 +9,5 +6,1 +6,4 +10,8 +11,0 +11,1 +11,3
2. Ocagku rogoBble, MM 495 492 395 378 352 340 360 370

CpefHeMHorosieTHMe MeTeonapamMeTpbl 3a MepMog, roda co cpeaHeekagHom

TemnepaTypow, NpeBblLuatoLen +5

POAHOro yBnaXxHeHusd, MM

3. [lata Hayana nepuopga 23-29 23-29 23-29 23-29 13-19 13-19 03-09 03-09
anpens anpens anpensa | anpens anpens | anpensa | anpena | anpens
4. lnuHa nepuopaa, cyT. 199 202 192 195 212 215 220 223
5. CpepgHss TemnepaTtypa, °C +15,7 +16,0 +16,8 +16,9 +17,7 +17,9 +17,7 +17,9
6. Cymma Temnepatyp, °C 3135 3234 3231 3299 3738 3842 3891 3974
7. CymmMa ocagKoB, MM 314 312 221 213 206 194 245 250
8. CyMmmapHas ucnapsseMocTb, MM 590 612 993 1038 833 853 1043 1053
< MU T 0 EjEd LT (- 276 300 772 825 627 659 798 803

CpefHEMHOroneTHNe MeTeonapameTpbl 3a

nepvog rofga co cpeaHeaeKagHom

TemnepaTypoii, NpeBbl

warowen +10

NPUpPOAHOro yBiaXHeHNd, MM

10. laTa Hayana nepuoga 23-29 23-29 23-29 13-19 03-09 03-09 03-09 03-09
masi Mas Mas Mas Mas Mas Mas Mas
11. AnuHa nepuopga, cyT. 159 162 159 161 180 182 184 186
12. CpepHsia Temnepatypa, °C +17,7 +18,0 +18,7 +18,8 +19,5 +19,7 +19,6 +19,8
11. Cymma Temnepatyp, °C 2804 2906 2966 3031 3490 3589 3612 3694
12. CymmMa ocaKkoB, MM 252 251 183 172 178 163 213 216
13. CymMapHas ncnapsemocTb, MM 522 546 908 948 782 801 980 992
e L 270 205 725 776 604 638 767 776
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Tabnvua 2 — OLeHKMN NIMHEeHHOro TPeHAa TeMnepaTypbl MPU3eMHOro Bo3ayxa 3a 1976-2021 rr., peruoHaNbHO OCPeAHEHHON 3a
rop v no ceaoHam: b — koachchuumeHT nuHeitHoro Tpenga (°C/10 net), D — BKNag TpeHpa B gucnepcuio, %

lfop 3uma BecHa Jleto OceHb
PeruoH
b [ D b [ b b | b b | D b | D
dusunko-reorpadmyeckme permoHbl Poccum, 1976-2021

EBponeiickas yacTb Po | 053 | 54 | 064 [ 14 | 046 [ 27 | o050 [ 38 [ 053 | 30

depepanbHble okpyra P, 1976-2021
LleHTpanbHbIn 0 0,59 50 0,76 16 0,45 21 0,59 35 0,57 30
MpuBomkckun 0 0,48 41 0,49 7 0,47 20 0,44 20 0,53 23
IOXHbIN O 0,57 52 0,56 16 0,47 25 0,74 53 0,49 24

OTAenbHble METEOCTAaHL MU, PaCCMOTPEHHbIE B fAaHHOM paboTe, 1976-2021+

KameHHasa Ctenb 0,28 17 -0,56 10 0,40 21 0,77 37 0,61 41
Epwos 0,52 38 0,43 0,48 15 0,64 28 0,55 25
Bonrorpapg 0,33 22 -0,40 0,40 17 0,85 47 0,57 34
Anucta 0,24 18 -0,26 0,24 8 0,72 47 0,33 15

Mpumeyanme. 3eck 1 fanee KpacHbIM LiBETOM BblAeNeHbl KOIOULMEHTbI TPEHAA, CTATUCTUHECKM 3HAYUMbIE YXKe Ha 1%-M ypOBHE.

HOM CcTaTbe O BblAENeHUN TPEeHO0BON
cocTaBnsilOWeENn He nNpeTepnut mMsaMme-
HeHuUn. MNMpu 3TOM co3paHue NpPorHos-
HOro paAfa CBeAETCA K BbIYUCIIEHUIO
3HayeHUs TPEHOO0BOW cOCTaBAsOLLEN
0N NPOrHO3HOro roja B BuAae Koad-
dunymeHTa K KIMMaTUYECKOW HopMme
ApPXMBHOMO psifja U YMHOXEHUs cpef-
HEMHOrONeTHUX M Nobbix BepoST-
HOCTHbIX XapaKTepUCTUK psAfa Ha co-
oTBeTCTBYHOWMUA KoacpduumeHt pns
NMPOrHO3HbIX OaHHbIX.

Ons  oueHKM arpokJanMaTuyeckux
nokasartesien U Ux TpeHAoB BblOGpaHbl
MeTeocTaHunm KameHHasa Ctenb, Ep-
wos, Bonrorpapg, 3nucrta, meTeona-

pameTpbl MO KOTOPbIM cofepxaTcs B
FocypapcTBeHHOM poHAe AaHHbIX O
cocToAHMM npupopaHon cpepbl (Moc-
doHA) ¥ npegocTaBAsAOTCA C NOMO-
wbto TexHonorum AWUCOPU paspa-
60oTkn ey «BHUUTMUN — MUO» Ha
cante http://aisori-m.meteo.ru. Ons
aHanu3a OblM Ucnonb30oBaHbl  [A0-
CTYMHble psfbl CPOYHbIX METeofaH-
HbiXx 3a 1976-2021 rr. C nomouwbto
nporpaMmmMHoro obecneyeHus, paspa-
60TaHHOro B OTAese MPUPOAOOXpaH-
HbIX U MH(POPMALMOHHBLIX TEXHONOM NI
BHUNTUM nmenn A. H. KocTsaikoBa, 13
pPARoB AaHHbIX OblnnM cdhopMUPOBaHbI
CYTOYHble U 3aTeM [feKafHble 3Ha-

YyeHUs MeTeonapameTpoB, KOTOpble
6blnn cTaTUcTUYeckn obpaboTaHbl, B
TOM uucne Ana BbleneHUs TpeHpo-
BOM COCTaBMAIOLLEN U aHanM3a ocTaT-
KOB paja pAnna onpepeneHus napa-
MeTpoB pacnpegeneHusa MNupcoHa Il
Tuna (raMma-dyHKLuK).

Pesynbtatbl M o6cyxpeHue. [lo
pagaM  MeTeofaHHbIX  paccuyuTa-
Hbl MeTeonmapameTpbl 3a WHTepBasbl
1976-2021 n 1991-2020 rr. no MmeTe-
ocTaHuusaM KameHHas cTenb, Epwos,
Bonrorpapg, 9nucta (tabnuua 1).

[Ona Bcex pacCMOTpEeHHbIX MeTeo-
CTaHUWUN XxapaKTepHO yBeNnYeHne Tem-
nepaTypbl (Kak cpefHErofoBoii, Tak u

Tabnuua 3 — OLeHKN NMHEWHOro TPeHAA OCPeAHEHHDIX 3a rof, (AHBapb-AeKabpb) U N0 ce30HaM MeCSIYHbIX CyMM
aTMocchepHbiX ocafiKoB Ans pernoHoe Poccum 3a 1976-2021 rr.: b — koadchuuueHT nuHeitHoro TpeHga (%/10 ner),

D — Bknag TpeHpa B gucnepcuio, %

lop 3uma BecHa Jleto OceHb
Peruvon

b | b b | D b | D b | D b | D

dusuko-reorpacpmnyeckme pernoHbl Poccum, 1976-2021
Esporieiickas yacTb Po [ 10 | 4 [ 30 | 11 |52 | 22 [ 19 [ 4 | 02] o

depepanbHble okpyra P, 1976-2021
LleHTpanbHbI ©0 0,0 0 34 5 515 11 -4,3 -1,1
MpuBomkckun 0 -0,9 1 14 1 5,5 10 -4,5 -2,6
IOxHbIN O -04 0 0,1 0 5,0 9 -4,1 01,5
OThesbHble MeTEOCTaHLMKN, paCCMOTPEHHbIE B faHHOM paboTe, 1976-2021*

KameHHas Ctenb -2,0 0 53 4 -0,2 0 -0,8 0 -6,3 3
Epwos -15,6 8 -38 3 7,5 13 -15,0 19 -4,3 2
Bonrorpapg 0,1 1 0 0 -0,2 13 0,3 25 -0,1 4
AnucTa 13 10 1,7 20 11,1 10 -6,7 10 0,9 0
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Tabnuua 4 — CTaTUCTUYECKM 3HaYMMBble (Ha YpoBHe 5 %) TpeHAbl KIIMMaTUYECKNX XapaKTepUCTUK
3a 1976-2021 1 1991-2020 rr.

MeteocTaHLusa KameHHas Ctenb EpioB Bonrorpag Anucra
U 1976- 1991- 1976- 1991- 1976- 1991- 1976- 1991-
pameTp 2021 2020 2021 2020 2021 2020 2021 2020
Cpe,D,HeMHOFOJ'IeTHVIe MeTeonapamMeTpbl
3a nepuop roga co cpefHefekafHoOM TeMnepaTypon, npeBbiwatoen +5 °C
Anvka 46 45
nepuona, CyT. 15 - - - 16 - - -
Cpepran 0,42 0,55 0,34 0,52 0,40 0,59 0,34 0,52
Temnepatypa, °C 26 27 20 21 23 24 20 21
Cymma o 155 162 124 136 162 188 119 140
Temneparyp, 49 37 38 28 54 45 40 31
DB R 42,8 53,8 67,0 62,8 47,4 85,9 44,4 11,4
HELERAIS AR LA 27 32 26 19 28 48 10 34
roTeHUManbHbI 419 56,77 75,3 76,312% 61,0 100,8 42,210% 121,8
AR B0 13 22 21 18 21 M 6 27
YyBJ1IaXXHEeHNA, MM
Cpe,U,HEMHOFOJ'IETHVIe MeTeonapamMeTpbl
3a nepuop roga co cpegHefekanHoON TeMnepaTypou, npeBbiwatoient +10 °C
Anvka 44 36
nepuoga, cyT. 1 - - - 13 - - -
CpepHss 0,49 0,48 0,38 i 0,46 0,62 0,40 0,48
Temnepatypa, °C 25 25 13 28 42 36 42
Cymma . 152 175 104 122 154 191 120 167
Temnepatyp, °C 37 24 26 17 46 32 29 19
CymmapHas 41,5 54,3 58,9 5, 314% 45,9 85,2 45,0 114,9
ucnapsemMocTb, MM 26 29 21 15 27 44 11 33
rloTerumanbHbi 37,4 57,77 70,4 70,715 58,6 92,1 41,710% 1183
AEMUMT NPUPO/IHOTG 11 20 19 15 21 37 6 27
yBNaXHeHusda, MM

cpenHen 3a TENMbIA U BereTalLMOHHbIN

nepuozbl); CyMMbl

TemnepaTyp (3a

He npoTuBopeyaT CBefeHUAM, npeg-
cTaBfieHHbIM B pa6ote [22] ona es-

AHanna Tabnuupbl
YTO CTATUCTUUYECKU 3HaAYUMBbI

3 nokasbiBaer,

Bbl-

TENNbIA M BereTauuoHHbI nepuopbl);
noTeHunanbHoro aeduumnTa yBnaxHe-
HUSA (3a BereTauuoHHbIV Nepuon). Bbi-
SIBJIEeHHble U3MEHEeHUs MeTeonapame-
TPOB ObISIM OLEHEeHbl CTaTUCTUYECKMU
Onsa onpefeneHns 3HaYMMbIX TPEHO,0B.
B tabnuuax 2 u 3 BbINOSIHEHO CpaB-
HeHWe OonybSMKOBaHHbIX [aHHbIX O
TpeHpax TeMmnepaTtyp v atMocdepHbIx
0CafKOoB, NpeAcCTaBNeHHbIX Ha PUCYHKe
1, ¢ BaHHbIMY NO BbilenpuBeaEHHbIM
MeTeoCTaHUuAM.

AHanu3a Tabnuubl 2 NoKasbiBaeT, YTO
BbIIBJIEHHble TPEHAbl CpeHeronoBomn
TeMnepaTypbl MO MeTeoCTaHUUAM
KameHHas cTenb, Epwos, Bonrorpag,
9nucTta CTaTUCTMYECKU 3HaUYMMbl U

ponenckon yactu Po n LL$O, I0PO 3a
1976-2021 roabl. Haubonbwmmm
TPpeHAaMu oTNAMYyarTCs NeTHUE TeM-
nepaTtypbl, KoTopble pacTyT Ha 0,64-
0,85 °C/10 net nNo pacCMOTPEHHbIM
MeTeoCTaHUMAM; TpeHObl OCEHHUX
TemnepaTtyp coctasnaT 0,33-0,61
°C/10 net. U3 pacCMOTpPEHHOro ne-
peyHss MeTeoCTaHUUN HEeCKOJbKO Bbl-
najaet MeTeocTaHuusa 3dnucTa, AnAa
KOTOPON XapaKTepeH HauMeHbLIUn
TPpeHA cpefHerofoBON TemnepaTypbl,
CTaTUCTUYECKU HE3HaAUYUMbIA TpeHp[
He TONbKO 3MMHEN, HO W BeCeHHen
TemnepaTypbl, a Takxe, B CPaBHEHUU
C OpPYrMMM MeTeoCTaHUMSMU, Masbli
TpeH[O OCeHHUX TemMnepartyp.

SIBJIEHHble TPeHAbl 3UMHUX U BECEH-
HUX OCafKOB MO MeTeoCTaHUun 3nu-
cTa (ocafnku Bo3pacTalrT), a Takxe
TpeHAbl NETHUX OCafKoB NO MeTe-
ocTaHuun EpwoB (cHuxatoTcs). He-
CMOTPS Ha CTAaTUCTUYECKYI 3Hauu-
MOCTb TpeHAa JIeTHUX 0caAkKoB Mo
MeTeocTaHUuuu Bonrorpapn, BenuuuHa
TpeHfa HecyllecTBeHHa. B Lenom pe-
3ynbTaTbl, U3JI0XEHHble B Tabnuue
3, No3BONAKT MNOATBEPAUTH BbIBO-
Ibl, chenaHHble paHee B OTHOLWEHUU
CUNbHOM pucnepcunm aTMocdepHbIX
0ocafKkoB, KOTopas MpaKTUYEeCKU He
06bsICHAETCA NIMHENHBIMW TPEHAAMMU.

Ons uenen pacuyéta NpPOEKTHbIX
OpPOCUTENbHbIX HOPM PacCMOTPEHbI
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TpeHAbl NMokasaTenen Tenno- u Bna-
roobecneyeHHoctu (Tabnuua 4). Bce
TpeHAbl AaHbl B eAUHULAX MU3MepeHus
COOTBETCTBYHOLMX MOKasaTenen 3a
10 net. Huxe cOOTBETCTBYHOLLENO KO-
adpurumneHTa TpeHaa B Kaxaomn suen-
Ke npuBeféH NpoueHT OObSACHEHHON
aucnepcuun. Ona oTOesibHbIX 3Haye-
HUN B BepXHEM MHOeKce yKasaH ypo-
BE€Hb CTaTUCTUYECKOW 3HAYMMOCTH,
npeeblwarowmm 5 %.

AHanus Tabnuubl 4 nos3BoNfeT
npeanosioXuTb, YTO NPOABJIEHUS TNO-
6anbHOro M3MeHeHUA KihuMmaTa cy-
LWeCTBEHHO HEOA4HOPOAHbI NO Teppu-
Topun eBponenckonm vactu P®, yTo
npoaABnAeTcA Ha YypoBHe TpeHO0B Me-
TeonapameTpoB. BugHo, 4yTto no me-
TeoCcTaHUUAM 30Hbl HeJOCTaTOYHOro
yBnaxHeHUs obHapyXeHbl CTaTUCTU-
YecKW 3HauynuMble TpeHAbl CcpefHux
TeMmnepaTyp 3a TENAbIM U BereTauu-
OHHbI nepuodbl, a TakXe TpeHAbl
cyMM TemnepaTtyp. llo MeTeocTaH-
unam KameHHasa Ctenb u Bonrorpag
BbliB/leHa TEHAEHUMUS K YyBeJIMYEeHUIo
NPOAOIKUTENBHOCTU TENNOrO U Bere-
TauuoHHOro nepmopos, no 6onee 3a-
CywnuebIM 30HaM (M/cT EpwoB u m/
cT 3nucta) Nofo6HbIX 3aKOHOMEPHO-
cTeln He oBHapyXeHo.

Ona o60CHOBAHHOW OLEHKWU TPEH-
JOB M30bITOYHOrO WAM HepocTa-
TOYHOrO MPUPOAHOr0  yBAXHeHUs
paccMaTpuBannMcb KOMMJEKCHble Xa-

paKkTepucTUKK, MOCTPOEHHble MO pe-
anbHbIM psifaM MeTeofaHHbIX U OT-
paxatolme Kak mcnapsaemMocTb, Tak U
noTeHyuanbHbIM geduumnTt NnpupoaHoO-
ro yBnaxHeHus.

Mo BcemM MeTeoCTaHLUMAM 30Hbl He-
JOCTaTOYHOro YyBJlaXHeHUs BbifiBNe-
Hbl TpeHAbl pocTa MOTeHUWaNbHOro
neduvuuTa NpUMpoOLHOro yBNaXHeHUs,
npuyéMm Haubosee CTAaTUCTUYECKM
3HaYMMO 3TO NPOABNSAETCH 3a NEpPUO[,
1976-2021 rr., a BenMuYnHa TpeHOoOB
6onbwe 3a nepuog 1991-2020 rr. 310
nokasbiBaeT TeHAEHLUUU YBENINYEHUSs
3acylWwMBOCTM  KJMMaTa, KoTopble
0cobeHHO BblpaxeHbl B MocnegHue
30 neT, NpMYéM poCT 3acyLSIMBOCTU B
nepByt ovyepenb BbI3BaH YyBEIMYEHU-
eM TeMnepaTyp U ucnapsieMocTH, a He
TEHLEHUMSMN WU3MEHEHUs 0CafKOB.
lMonyyeHHble faHHble He MPOTUBOpE-
YyaT COBPEMEHHbIM pe3ynbTaTam, 06-
HapyXeHHbIM C NOMOLLbIO aHcamMbrent
mopgenen CMIP, n CMIP,.

B paHHoW paboTe BAUSAHWE TpPeEH-
0a BblgeneHo NyTEM [eKOMMo3uuum
pspga KaMMaTuM4Yeckux nokKasaTteneun
3a 1976-2021 ropbl (Kak umMmerolmne
fonbluee KONYECTBO CTAaTUCTUYECKM
3HAaYUMMbIX TPEHOOB) Ha TPEHAOBYH
COCTaBAAKLWYK W YacTHble OT fge-
NIeHNn aKTUYecKoro 3HayeHus Mo-
KasaTens Ha TpeHOOBOe 3HauyeHue B
3TOM Xe rofay. Takum obpasom, nony-
YeH pAg MHOXUTeNen, Npu YyMHOXEHUN

KOTOPbIX Ha TPEeHOOBYI COCTaBNSO-
LY KOHKPETHOro roja MOXHO BOC-
CTAaHOBUTb UCXOAHbIN KO3 pULNEHT
yBnaxHeHuss. OpgHopofaHbin pan 6es
TPEeHAO0BOW COCTaBNSIOWEN WCMOJb-
30BaH A/ pacyéta MHOXWUTenen xa-
pakTepHbix obecnevyeHHocTel (oT 95
% — ocTpocyxoro roga Ao 5 % — oyeHb
BRaxHoro). Ons uenei pacyétoB U
OLleHKM pexunmMa opolleHusa Tpebyertcs
B NepBYylo0 oyepefb OLEHUTb 3HaYeHUs
C XapakTepHbiMU obecrnevyeHHOCTSAMM
95 %, 85 %, 75 %, 50 %.

Ons opgHopopgHoro paga 6e3 TpeH-
JOBON COCTaBnsAOWEN MNOCTPOEHbI
aHanuTuyeckne KkpuBble obecneveH-
HOCTM C MOMOLLbIO FamMMa-gYyHKLMUK
(pacnpepenexune [MMupcoHa 3 Tuna).
AHanuTtunyeckas YHKUMA MO3BOSU-
na onpenennTb 3HAYeHUSs HOPMUPO-
BaHHbIX K03 UUMEHTOB, KOTOpble
No3BONSAOT MepenTn OT TPEHOO0BOro
3HayeHUs noTeHuManbHoro geduunTa
yBNaXHeHUsi KOHKpeTHoro roga (B ToM
yucne NPOrHosHOro) K noTeHumanbHo-
My neduunty yBnaxHeHus Heobxo-
aumon obecneyeHHocTu. B Tabnuue 5
npuBeAeHbl BeposTHOCTHble (o6ecne-
YeHHble) 3Ha4YeHUs noTeHUMaNbHbIX
neduumMToB yBNaxXHeHUs Onaa apxuB-
Horo psga 3a nepuopn 1991-2020 rr.
M MPOrHO3Hble 3HA4YeHUa 3a nepuop
2021-2050 rr. gns nNpoeKTUpoBaHMUA
HOBbIX U PEKOHCTPYKLMMU CYLLECTBYIO-
LLUX OPOCUTESIbHbIX CUCTEM.

Tabnuua 5 — BeposaTHOCTHble (06ecneyeHHble) 3HaYeHUs MOTeHUUaNbHOro AecuLuTa yBnaXKHeHus

10 133

183

563 718 467

0Gecn. P% KameHHas Ctenb EpwioB Bonrorpap AnucTa
Mebwo 1990 - 2021 - 1990 - 2021- 1990 - 2021 - 1990 - 2021-
proA 2020 2050 2020 2050 2020 2050 2020 2050

595 658

114

469 597 387

493 541
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B Tabnuue 5 uBeTOM BbleJIEHbI MO-
napHo (ONs Kaxno MeTeoCTaHLuu
OT[HeNbHO) CcOMocTaBMMble MOTEHLM-
anbHble gehpuunTbl yBRaxHeHus (oT-
nuyawlmecs B npegenax +10 %), ume-
owme pasnnyHyto obecneyeHHOCTb B
apXMBHOM M MPOrHO3HOM psAfax: Ha-
npumep, OpaHXeBbiM LIBETOM MoKa-
3aH NoTeHunanbHbIN geduunT yBnax-
HeHUA no MeTeocTaHumnm KameHHas
CTenb, MMeBLWMWA B apxXMBHOM pALYy
MeTeolaHHbIX obecrneyeHHOCTb 85 %,
a B NMPOrHo3HoM paay — 75 %.

PacuéTbl nokasanu, 4yTo B OGnuxXan-
wem Oyayuwem 3acywnuBbie ropabl
6yoyT BCTpeyaTbCs uYalle, 4TO CBU-
0eTeNbCTBYeT O BO3MOXHOM BO3pac-
TaHUU ﬂOTpE6HOCTVI B OpoWweHnn B
2020-2050 rogax, U aTo HeobxoaMmo
yunTbiBaTb KakK Mpu MPOEKTUpPOBaHUU
HOBbIX, TaK ¥ NMPU PEKOHCTPYKLUN LeN-
CTBYHLMNX OPOCUTESIbHbIX CUCTEM.

3aknioyeHune. Ha ocHoBe aHanusa
MeTeofaHHbIX 3a 1976-2021 rogbl no
MeTeocTaHuuam KameHHas Ctenb, Ep-
woB, Bonrorpag, 9nuctanogreepxae-
Hbl BbIBOAbl 006 M3MEHEeHUU KMMaTa,
KOTOpOe NposBAseTcs B cTaTucTuye-
CKMN 3HAa4YMMOM Yxe Ha ypoBHe 1 % nu-
HENHOM TpeHae YBeNIMYEHUS TOL0BbIX,
BECEeHHUX, NIeTHUX U OCEHHUX Temne-
paTyp; NMHENHbIE TPEHLbl UBMEHEHUS
0cafKoB UMEKT MeHbLUY CTaTUCTU-
YecKyr 3Ha4YMMOCTb.

[Mlo paccMOTpeHHbIM MeTeoCTaHLU-
fIM BbIfIBJieH CTAaTUCTUYECKU 3Hauu-
MbI/ POCT NMOTeHUManbHoro geduunta
npupoaHoOro yBnaxHeHusa Ha 10-
20%/10 net 3a nepuopg 1991-2020 rr.,
ONa KOMMNeHcauum KoToporo notpeby-
eTCcs YBeNMYUTb OPOCUTESTIbHYI0 HOPMY,
a 9TO MOXeT MpUBECTU K U3MEHEHUIO
napaMmeTpoB OpPOCUTENbHbIX CUCTEM
WU UX IKCNJyaTaLMOHHOIo pexuma.

Hannune TpeHpoB arpoknaumartuye-
CKMX napamMeTpoB He No3BONsAeT pac-
cMaTpuBaTb BpeMeHHble psAfbl Kak
CTauMOoHapHble, a TakXe MPUMeHATb
6e3 aHanusa u 06paboTKM apxmMBHbIe
pAgbl 3a MPOU3BOJIbHble MNepuofbl
BpeMeHM B KayeCcTBe NMPOrHO3HbIX ps-
[oB. B cTaTbe npeffioxeH cnocob yyé-
Ta JIMHEWHbIX TPeHO0B MeTeonapamMe-
TPOB NYTEM [,EKOMMNO3ULMN apXUBHbIX
pAOOB Ha TPEHOOBYIO COCTABAIOLLYIO
M oCcTaTKu C nocnepylrouMum BoccTa-
HOBJIEHMEM NPOrHO3HbIX PAJOB Ha OC-
HOBE rMNoTe3bl O COXpaHeHUM TpeHaa.

YCTaHOBAIEHO, 4TO MpU  COXPaHEHWUM
TpeHda KIMMaTUYecKux napameTpoB, Ha-
6ntopaBLuerocs 3a nepuog, 1976-2021 rr.,
BO3pacTaeT yacToTa (cHuxaeTcsi obecne-
YeHHOCTb) NOsIBIIEHUS Gosiee 3acCyLLNMBbIX
NIeT, YTO MOBbILIAET KSIMMaTUYECKNE PUCKH,
KOTOpble JO/MKHbI ObITb YUYTeHbI Npy 060-
CHOBaHW OPOCUTESbHbIX MeIMOPaLIi.
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UccnepgoBaHus BbinonHeHbl B paMKax rocyfapcTBeHHoro 3aganus no teme (FGUF- 2022-0001 «Pa3paboTaTb TeopeTUdecKue OCHOBbI
6uocchepHo-aKoIornyecKkoro 060cHoBaHUs1 KOMIJIEKCHOM MesIMopaLjuu, TEXHONIOrMU CO3aHUs U yrpaBJieHUsi MesIMopaTUBHbIMU PEXXUMaMU

M NPON3BO L CTBEHHbIMMU LIMKJ/IaMM BbICOKOaBTOMaTHU3MPOBaHHbIX MMAPOMEIMOPaTUBHBIX CUCTEM Ha OCHOBE UX LughpoBu3aLuy, obecreynBaroLLme
roBbILLIEHNe 3HePreTUYecKoro NoTeHLyMana rnoyYBbl 3a CYET PeryiMpoBaHu1s NOTOKOB BOAbI M GUOreHHbIX BeLLeCTB U 3alLUTy pacTeHUI

OT K/INMaTU4eCKUX PUCKOB»

MorogHo-knMMMaTtuyeckme ycnoBusi LleHTpanbHoro HeuepHo-
3eMbsi ABMAOTCA HEYCTOWUMBBLIMU 711 NOSTyYEHUS] CTAOUIIbHON
YPOXaNHOCTUN COM, 0CODEHHO B IKCTPeMasbHbIX ycnoBusix. s
MOBbILUEHNA COMPOTUBISIEMOCTU pacTeHui cTpecc-dhakTopam
cpefbl, M0 AaHHbIM pAfa aBToOPoB, UCMOSb3YHOT pas/inyHble pe-
rynaTopbl pocta. B cTatbe npeacTaBneHbl pesynbTaTbl OnbiTa
Mo M3YYEHUHO BIIUSIHAS CTUMYNSiTOpa pocTa Ha OCHOBe rnbbe-
penmHoBol kucnoTbl (FK) Ha ypoXalHOCTb M KauyecTBO CeMsiH
coun. OnbITbl NpoBefdeHbl B VIHCTUTYTe ceMeHOBOACTBA U arpo-
TEXHOMOMNM, PacrnosIoKEHHOM BO BTOPOM arpok/iMMaTUyecKoMm
paWioHe PsizaHckow o6nactu, B 2021-2022 ropax. lNMoyBa yyacTka
TEMHO-cepas JleCHas TSXESIOCYrIMHUCTas C OYeHb BbICOKUM U
BbICOKMM COZiepXXaHNeM nofBuKHOro pocdhopa, BbICOKMM U Mo-
BbILLEHHbIM COiep>XXaHWeM 0BOMEHHOTO Kanusi, CO CPeLHEKUCIION
cTerneHblo KUCIOTHOCTU (pH) 1 cpefiHel oLeHKo Mo comepxa-
HUIO rymyca. Llenb uccnefoBaHnin — BbISIBUTb BAUSIHWE Mpena-
paTa Ha ocHoBe rMb6epenMHOBON KACNOTbI Ha NPOAYKTUBHOCTb U
KayecTBO CEMSIH COU B YCIOBUSIX JIECOCTEMHOM 30HbI PsizaHCcKo
obnactn. O6LEKTOM UCCre0BaHUI SIBNISIETCA COPT CEBEPHOro
akoTuna leoprus. BbisiBNeHoO SsBHOe NPenMyLLECTBO MO COXPaH-
HOCTM pacTeHui cou K ybopke npu npumeHeHun K. YctaHoBne-
HO, YTO NpuMeHeHue MK B hasy ByTOHM3aLMA - HaYano LBeTeHUs!
NOBNUASIO Ha ATy HacTyreHns doeHodbas KynbTypbl, COKpaTUB
BereTauUMOHHbIN Nnepuog Ha 2 OHA. B pesynbtaTte uccnepoBa-
HWI YCTaHOB/IEHO MO3UTMBHOE BIIMSIHNE CTUMYNIATOPa POCTa Ha
YPOXaNHOCTb ceMsiH cou. MpubaBka ypoxasi con oT 06paboTku
CTUMYJIATOPOM POCTa COCTaBWUSIa, B 3aBUCUMOCTU OT YPOBHS M0~
YBEHHOrO MJI010POAMS, B CPEAHEM 3a oAbl UCCNefoBaHui 5,7-
7,3 %. Ha choHe pasnmnyHbIX TMMUTUPYIOLLMX CTpecc-(akTopoB

The weather and climatic conditions of the Central Non-Black
Earth Region are unstable for obtaining a stable soybean yield,
especially in extreme conditions. To increase the resistance of
plants to environmental stress factors, according to a number of
authors, various growth regulators are used. The article presents
the results of an experiment to study the effect of a growth
stimulator based on gibberellic acid (HA) on the yield and quality of
soybean seeds. The experiments were carried out at the Institute
of Seed Production and Agricultural Technologies, located in the
second agro-climatic region of the Ryazan region in 2021-2022.
The soil of the site is dark gray forest heavy loamy with a very
high and high content of mobile phosphorus, a high and high
content of exchangeable potassium, with a medium acid degree
of acidity (pH) and an average assessment of the humus content.
The purpose of the research is to reveal the effect of a preparation
based on gibberellic acid on the productivity and quality of
soybean seeds in the conditions of the forest-steppe zone of the
Ryazan region. The object of research is the variety of the northern
ecotype George. A clear advantage in the preservation of soybean
plants for harvesting with the use of HA was revealed. It has
been established that the use of HA in the budding phase - the
beginning of flowering affected the date of the onset of the crop
phenophases, reducing the growing season by 2 days. As a result
of the research, a positive effect of the growth stimulator on the
yield of soybean seeds was established. The increase in soybean
yield from treatment with a growth stimulator, depending on the
level of soil fertility, averaged 5.7-7.3 % over the years of research.
Against the background of various limiting environmental stress
factors, it was found that the increase in yield was obtained by
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BHELLHEW cpefbl YCTAaHOBJEHO, YTO NpubaBKa ypoxas rnoslyyeHa
3a CYET yBeIMYeHUs KonmyecTBa 60608 Ha 04HOM pacTeHUM U ce-
MsIH B oiHOM 606e. Macca 1000 ceMsiH Mo BapMaHTaM OrbiTa He
MMena CyLLeCcTBEHHbIX pasnmuuid. MNpu 06paboTke CTUMYNSITOPOM

pocTa yNyuLmnIock KaYecTBO NPOAYKLIMM.

KnioyeBble cnoBa: cosi, cTumynsitop pocta 'mé66epcub, I, no-
YBEHHOE NJIoLopoaNe, YPOXKaNHOCTb, KAYECTBO 3epHa.

BeepeHne. Cosa (Glycine max (L)
Merrill — ogHa u3 BaxHenwunx 6enko-
BO-MacC/IMYHbIX KYynbTyp B MUPOBOM
3emnegenuun. OcTpblii geduunT nuuie-
BOrO M KopMoBoro 6enka ouyuiaetcs
BO MHOMMX cCTpaHax. B cBfian c aTum
paclimpeHMe COeBOro npou3BoOACTBaA
aKTyanbHO U MPOAMKTOBAHO HeobXxoau-
MOCTbO UMMOPTO3aMeLLeHUs NULLEBOW
U KOPMOBOW coeBOW npoaykLuuu [6].

O[LHOM M3 OCHOBHbIX 3a4a4y Npu BO3-
LenbiBaHUM COU SIBNSIeTCS MOBbILLIEHNE
YPOXaNHOCTM 3a CYET yNnyylleHUs Tex-
HoMoruii Bo3pnenbiBaHWUs, co6noaeHUs
OCHOBHbIX TexXHUYeckux TpeboBaHuUit
[7], a Takxe ucnonb3oBaHusa nepeno-
BbIX TEXHONOMMYECKUX NMPUEMOB, BKIHO-
YaloLwmMX UCNOSIb30BaHUE KOMMEKCHbIX
arpoxumMmnkaTtoB anst 06paboTku cemMsiH
W NINCTOBbIX NOAKOPMOK B KpUTUYeckue
nepuopbl pasBuTUS pacTeHu [15].

dopMUpoBaHMEe ypoxaa CeslbCKOXO-
3AWCTBEHHbIX KYNbTYp Ha MPOTSXEHUM
BCEro BereTalMOHHOro nepuopa 3aBu-
CUT OT MOrofHbIX ycnosuin. B nocnep-
Hue rogbl Kak B Poccuickon depepa-
LUK, Tak U BO BCEM MUpPe NOBbIWEHHbIe
TeMnepaTypbl BO34yxa U HWU3Kasi Bna-
roobecrneyeHHOCTb OKasblBalT He-
raTUBHOE BJIMSIHWE HA YPOXAWHOCTb U
KayecTBO pacTEHMEBOAYECKOM NPOAYK-
uum [11, 14]. CmArunTb geicTBue KO-
nebaHnin MeTeopoNorMYecKmx ycroBui
Ha CeNIbCKOXO3SNCTBEHHbIE KYNbTypbl
BO3MOXHO MYTEM MPUMEHEHUS peryns-
TOPOB poCTa U MUKPOYA0OpeHNi, 3K30-
reHHoe BHeceHWe KOTOpbIX MO3BONSET
Mo6unuM3oBaTb MOTEHUMasNbHble BO3-
MOXHOCTU pPacTUTENIbHOFO OpraHn3ma,
HanpaBJ/ieHHble Ha NoBbIWeHWe ero 61o-
npoaykTueHocTy [12].

B nocnegHee BpemMsi 3HauuTenbHOe
BHMMaHUe yfensieTcss MUKpoynobpeHu-
AIM U perynatopam pocTa pacTeHWiA, Ko-
TOpble UCMONb3YTCS A1 MONyYeHuUn
XO3IMCTBEHHO 3HauYUMbIX 3deKkToB
no OoNTUMMU3aLMU U CTUMYNALMK NPO-
pacTaHusi CeMsH, aKTuWBauWW BereTa-
TUBHOrO poCTa pPacTeHUR, UX 3aluUTbl
OT psga 3aboneBaHUi 3a CYET ycune-
HUS UMMYHHOTO cTaTyca pacTeHUN, Mo-
BbILLUEHMWS YPOXAUHOCTU CENIbCKOX035M-
CTBEHHbIX KynbTyp [13].

K perynstopam pocTta OTHOCATCS
BellecTBa, CMNOCOOHbIE MPU  HUBKUX
HOpMax pacxofa oKasblBaTb BAUsHME
Ha poCT U pa3BUTUE OTAENbHbIX opra-
HOB, PacTeHWUI B LIeSIOM, @ TakXe Ha UX

YCTONYMBOCTb K He6NaronpusaTHbIM ycC-
NOBUSIM cpefbl M naToreHaM. PerynaTo-
pbl MOryT obnagaTb Kak CTUMYMpYHO-
WM achdekToM, TakK U TOPMO3SALLUM U
naxe yrHetarowum [1]. x ncnonbsosa-
HWe NO3BONSET perynnupoBaTb npouecc
niogoobpasoBaHus U CO3peBaHus,
noBbllWaTb KayecTBo ypoxas [4].

OfHUM M3 LWMPOKO WCMONb3yeMbIX
perynaTopoB pocTa pacTeHuih ABNS-
toTca rnbbepenuHbl. Mb6epenuHoBas
kucnota (Ga3) — ofHa U3 caMbIX U3-
BeCTHbIX ¢opm rubbepennuHa. 3710
€CTeCTBEHHbIN FOpPMOH pocTa (M3Bne-
yeHa u3 Gibberella fujikuroi (rpu6os),
nocpefcTBOM KOTOPOM OCYLLECTBAS-
eTcA perynauusa pocTa pacTeHuin [1].
OpHako 3(pheKTUBHOCTb MPUMEHEHUS
[JaHHbIX MnpenapaTtoB 3aBUCUT OT Mo-
YBEHHO-K/IMMATUYECKUX YCNIOBUN pe-
rMOHa MNpPUMEHEeHUss M BUONOrnYecKnx
ocobeHHocTei KynbTyp [8].

OCHOBHOW Lesbto flaHHOW paboThbl AB-
naeTca M3yyeHue BAWUSIHUA MpenapaTa
Ha OCHoBe rnM66epenuHoBOi KUCNOTbI
Ha NPOLYKTUBHOCTb U KayecTBO CeMSH
COM B YCJIOBUSIX NECOCTENHOMN 30HbI Psi-
3aHcKoMn obnacTu.

Matepuanbl u metogbl. MecTo npo-
BeJEeHUA OMNbITOB — OMbITHOe noJsie oT-
Jena cenekuuu u nepBMYHOr0 CEMEHO-
BOACTBa MHCTUTYTa ceMeHOBOACTBA U
arpoTexHonornvi.  YyacTtok, rge npo-
BOAMAN UCCNe[0BaHUSA, UMeeT TEMHO-
Cepylo JIeCHYI  TSXeNOCYMIMHUCTYHO
nousy. [lna uccnepoBaHwWi B3SAT COPT
cou leoprus, BKNOYEHHbIN B [ocpeecTp
CeneKUMOHHbIX aocTuxeHun P B 2017
rony. CopT paHHecnenbIi, Nepuog Bere-
Tauumn 94-105 pHen. CopepxaHue 6enka
B ceMeHax 36-43 %. CopepxaHue xupa
18-22 %. Ha TéMHO-cepbIX NIeCHbIX TH-
XeNOCYMIMHUCTbIX NoYyBax CpepHss
YPOXanHOCTb CeMfAH 2,2 T/ra, Makcu-

increasing the number of beans per plant and seeds per bean. The
weight of 1000 seeds according to the variants of the experiment
did not have significant differences. When treated with a growth
stimulator, the quality of products improved.

Key words: soybean, growth stimulant Gibbersib, P, soil fertility,
productivity, grain quality.

mManbHaa — 2,8 T1/ra [3]. Cnoco6 npu-
MeHeHUs1 GMONorMyecKoro perynatopa
pocTa m6b6epcud, M — onpbickuBaHue
no Beretauun B dasy OGyToHu3aLuKn -
Hayana LuBeTEeHUs PYyYHbIM OMNpbICKMNBA-
Tenem «Xyk» c pacxogom npenapata 10
r/ra.

OnbIT AByxhakTOpHbIA. dakTop A —
nocnefencTemMe MMHepasbHbIX yoobpe-
HUI, pakTop B — npumeHeHmne Guonoru-
Yeckoro CTUMynsiTopa pocTa.

1' N125P125K125; 2 N'IZSP'IZSK'IZS + rI/I6ﬁep-
cub, M; 3. N P K. 4. N P K. + nb-
6epcub, M; 5. KoHTponb; 6. KoHTponb +
Mo66epcub, M.

Mpy npoBefeHun uccrnefoBaHUn py-
KOBOACTBOBaNNUCb METOLMKaMU: MeTO-
Ouka [ocynapCTBEHHOro COpToUCHbITa-
HUA CeNIbCKOXO3AWCTBEHHbIX KYNbTyp,
1983; MmeToauMka noneeoro onbiTa, 1985,
arpoTtexHuyeckme MpuUEMBbI COrnacHo
MeToONYeCKMM pekoMeHgauuam [5, 9,
10], arpoxmmMuyeckme aHanusbl BbINos-
HeHbl B dI'BY CAC «[MoaBsa3beBCcKas».

MpepwecTBeHHNK B OMbiTeé — COA.
MpepnoceBHass  ob6paboTka  MOYBbI
BKJIHOYana crefytowme onepauun: paH-
Hee BeceHHee OGOpoHOBaHWeE, KyNbTu-
BauMIO U BblpaBHUBaHWE MOBEPXHOCTU
nonsi. BeceHHee 6opoHOBaHMe npose-
OEHO MpU JOCTUXEHUU MOYBOW PuUsn-
YecKOW CcrnesocTh, BHECEH MOYBEHHbIN
repbuumn Jasyput, CM (0,6 «r/ra).
MNpoBefeHa npepnoceBHasi ob6paboTka
nousbl kKynbTuBaTopom KIC-4, BbipaB-
HuBaHue nona PBK-3,6. Hopma BbiceBa
ceMsaH cou 600 TbIC. BCXOXUX CeMsH
Ha rekTap. JlabopaTopHasi BCXOXeCTb
cemMsiH — 98,0 %. NMocne nocea npose-
OeHo npukaTbiBaHue kaTkamu 3KKLL-6.
[MoBTOpHOCTb B onbiTe — 3-X KpaTHa4,
nnowanb fensHkn — 126 Mm? y4yéTHas
nnowanb — 25,6 m2. bopbba ¢ copHsika-

Tabnuua 1 — PesynbTaTbl arpoxuMmuyeckoro o6cnefgoeaHus noyebl, 2022 rop

E rOCT 54650-2011 rOCT 26483-85 | I'OCT 26213-84
g P205, mr/kr nousbl | K20, Mr/Kr nousbl pH,.. rymyc, %
@ 2022 | BcpepHem | 2022 | B cpepgHem | 2022 | B cpepgHem | 2022 | BcpegHeM
1 | 2659 161,0 5,08 6,23
254,3 170,5 511 5,0
2 | 2627 180,0 514 3,70
3 | 2341 150,0 5,07 4,90
239,1 156,0 512 4,8
4 | 2441 162,0 517 4,68
5 | 216,2 128,0 517 4,72
2128 132,5 513 48
6 | 2094 137,0 510 4,90
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MU OCyllecTBAsAsNIaCb MYTEM OMNPbICKMU-
BaHWS N0 BEreTUpPyHLMM PacTEHUSAM B
dasy 2-x HaACTOALWMUX NIMCTLEB KYNbTY-
pbl ¢ pacxogom Boabl 200 n/ra (6ako-
Baa cMecb $abuaH (100 r/ra)+Kopcap
(1,5 n/ra). B TeueHue Bcero nepuopa Be-
retauuu nposogunu deHonornyeckue
HabnofeHns 3a pocTOM W pasBUTUEM
pacTeHuin. YBGOpKYy ypoxas OcCyLLecT-
BNANM NoaensiHoyHo kombanHomMm «Cam-
no-500».

Pe3ynbTaTbl U ob6cyxaeHue. BHece-
HVe M3BECTU Ha OMbITHOM y4yacTKe npo-
BeneHo B 2018 rogy, B 2020 rony BHece-
Hbl MUHepanbHble yaobpeHus cornacHo
cxeMe onbiTa [2]. CogepxaHue anemeH-
ToB NuTaHus (nogsuxHoro doccopa u
o6MeHHoro Kanusi) noce y6opku cou B
2022 rony no BapvaHTaMm onbiTa MUMeno
pasnnyve, KOTOPOE 3aBUCENIO, B OCHOB-
HOM, OT nocnefeicTBusA yaobpeHui (Ta-
6nuua 1). Ha BapuaHTe ¢ MakcuUMallb-
HbIM BHeceHneM ypo6pennit (NPK) .
comepxaHume nogBuxHoro docdopa
cocTaBuio 264,9 Mmr/kr nousbl, cogep-
XaHue obmeHHoro kanua — 170,5 mr/
Kr noyBbl. Ha BapuaHTe cO cpegHuM
YPOBHEM BHECEHUSI MUTaTEesNbHbIX Be-
wecTs (NPK),, — cooTBeTcTBeHHO 239,1

Coxpannocts pacrenuii K yGopxe, %
O B R N - |
o o o o o o o o

1 2 3

BapmanuT onmrra

Tabnuua 2 — YpoxKanHOCTb U Ka4eCTBO CEMSIH COM B 3aBUCUMOCTH
OT nocnepgeincTeus yao6peHuii u o6paboTku perynaTopom pocta, 2021-2022 rr.

CopepxxaHue, %
YpoxauHocTb, T/ra
BapuauT FOCT 10846-91 | FOCT 13496.15-97
2021 2022 | cpepHee | cbipoii NPOTEUH CbIpoW Xup

1 217 1,58 1,88 37,2+0,46 22,3+0,29
2 2,21 1,79 2,0 38,7+0,53 20,5+0,18
3 1,96 1,58 1,77 40,0+0,59 21,0+0,29
4 2,07 1,73 1,90 38,3+0,53 22,1+0,26
5 1,85 1,62 1,74 41,1+0,37 21,5+0,21
6 2,01 1,67 1,84 37,1+0,28 22,5+0,17
HCP

chakTop A 0,21 0,15

HCP

chakTop B 0,04 0,07

HCP

chaxTop AB 0,34 0,26

pacTeHuir K y6opke BapbupoBana oT
63,5 % (Ha KoHTpose) 0o 83,2 %. AHanus
pucyHka 1 nokasbiBaeT NPeBOCXOLCTBO
Mo COXPaHHOCTWU pacTeHUn cou nepep
ybopkou npu ncnonb3oBaHum K, noka-

4 5 6

PucyHok 1 — CoxpaHHOCTb pacTeHuii K yoopke, cpegHsas 3a 2021-2022 rr.

n 156,0 mr/kr noyBbl. Ha KOHTpone co-
JepxaHue gocTynHbix popm doccopa
n kanua — 212,8 n 132,0 Mr/kr noyssl,
cooTBeTCcTBeHHO. K 2022 rofgy nokasa-
Tenb KucnoTHoctn (pH con.) Gbin ogu-
HaKOBbIM Ha BCeX BapuaHTax onbiTa 1
BEPHYJICA K MepBOHa4vaslbHOMYy 3Have-
HUIO, cocTaBun 5,1.

B uenom no Bcem BapuaHTaM oOMnbiTa
0TMEeYaeTcsl OYeHb BbICOKOE U BbICO-
Koe cofepXaHue B NoyBe MOABMXHOIO
docopa; BbICOKOe 1 NOBbILEHHOE CO-
JepxaHue o6MeHHOro Kanusi.

TeMnepaTypHbIN pexum B rogbl uc-
cnefoBaHuin 6ol 6naronpuUATHLIN Ons
npopactaHuss CcCeMsiH W MNosIBNIEHUS
BCXx040B. [loneBast BCXOXECTb B OMNbiTe
coctaBuna 88,3-96,4 %, coxpaHHOCTb

3aTesib YBENIMYUIICS B CPEAHEM 3a rofbl
nccnepoBaHun Ha 8,3-10,8 % B cpaBHe-
HUKU C BapuaHToM 6e3 06paboTKu.

HabnogeHns 3a usyyaemMbiMu Ba-
puaHTaMu nokasasio, YTO pasnuuus B
npoxoxaeHun deHodas oTMeyvarTca
¢ ¢asbl UBeTeHUs, U npumeHeHune MK
cnocobcTBOBANIO COKpaLLeHUo Bere-
TauMOHHOro nepuoga Ha 2 gHA. Be-
reTaunoHHbIN Nepuog coctaBun 86-88
OHENn.

PesynbTaTbl MccnenoBaHUI Mokasa-
M, 4yTo nNpu obpaboTke perynaTopom
pocTa oTMeyaeTcsi MOBbIWEHWE YpPO-
XaMHOCTU CeMSIH Mo BCEM BapuaHTam
onbiTa. BennynHa npubaBku ypoxas Ha
BapuaHTax onbiTa 3aBUCesia 0T COCTOS-
HUS NoYBeHHoro nnogopoaus. NMpubae-

Ka ypoxanHocTu B cpefHeM 3a 2021-
2022 rr coctaBuna 0,12-0,13 T1/ra, Ha
KOHTpoJie nokasatenb paBeH 0,10 T/ra.

MakcumanbHas ypoXanHoCcTb CeMsiH
cou noslyyeHa Ha BapuaHTe ¢ 06paboT-
KON perynsiTopom pocta m6bepcmb Ha
doHe nocnefencTBUA MakCUMasbHOIO
KonuyecTBa MuHepasnbHbIX ygobpeHuwn
M cocTaBuia B CpefgHeM 3a fABa roga
uccnegosaHun 2,0 T/ra, MWHUMAalb-
Has — Ha KoHTporne, 1,74 T/ra. lNpeBbl-
LeHWe Mpu MpUMEHEHUM MpenapaTa B
2022 ropy Ha doHe nocnepencTeua
yno6pennit (NPK), .. n (NPK),, maTema-
TUYECKN [OCTOBEPHO, B TO BPEMS Kak B
2021 rogy maTeMaTU4eckun JOCTOBEPHO
Tonbko npn (NPK) 1 B KOHTPONbHOM
BapuaHTe.

Ha doHe pasnnyHbiX AUMUTUPYIO-
Wwux cTpecc-hakToOpoB BHELWHEN cpe-
Obl aHanM3 CHOMOBOro MaTepuana no-
Kasan, 4To npubaBKa ypoxasi nonyyeHa
3a CYET yBenn4yeHus konnyectea 6060B
Ha OJHOM pacTEeHUU U CEMSIH B OLHOM
6o6e. Macca 1000 ceMsiH He 3aBuUcena
oT 06paboTKM M Mo BapuaHTaM oOnbiTa
He MMena CyLL,eCcTBEHHbIX pasinyui.

AHanMs KayecTBa CeMSIH COM MO Ba-
puaHTaM onbiTa nokasas, 4YTo npu no-
crnepenicTBun ypobpeHun (N125P125K125)
OTMeYeHa TEH[OEHLMA YBEIMYEHUA CO-
JepXaHusi cblporo MpoTeMHa npu [fo-
noJIHUTeNIbHON 06paboTKe perynsiTopom
pocTa, a Mo CofepXaHUK CbIPoro xupa
B CEMeHax cou Habnfanocb CHUXeHNe
nokasartens npu obpaboTke npenapa-
TOM. Ha ocTanbHbIX BapuaHTax oTme-
yeHa MNPOTUBOMONIOXHAsA TeHAEeHLUs:
cofepxaHue CbIporo NpoTenHa CHUXa-
eTcs, a cofaepxaHue Cbiporo xupa yse-
NMymMBaeTCs Npy NPpMMEHEHUMN Npenapa-
Ta [mM66epcub.

3akniouyeHuve. [Ina ynyylweHus ycro-
BUW pOCTa U pasBUTUA pacTeHWUN COU B
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ycnosusix PsizaHckon obnactu pocTta-
TOYHO 3(P(PEKTMBHO MpPUMEHEHUe npe-
napatoB Ha OCHOBe rnb66epenuHoBoWn
kucnotbl. Wcnonb3oBanne MK B dhasy
6yTOHM3auumM - Hayana LUBETEHUs crno-
co6CTBOBASIO NOBbILIEHUIO COXPAHHOCTH

pacTeHun K ybopke U ypoxanHocTu ce-
MsiH. BennunHa npubaBku ypoxasn Ha Ba-
puaHTax onbiTa 3aBUcesia OT COCTOSIHUSA
noyBeHHoro nnogopoaus. Makcumanbs-
Hasi npubaBka YypoXasi Cou MoJlyyeHa
Ha BapuaHTe CO CpPegHUM YPOBHEM BHe-

CEeHWs1 NUTaTeNbHbIX BellecTB U cocTa-
Buna 0,13/ra (7,3 %), MMHUManbHasi Ha
KOHTpoJie — 6e3 BHeCeHus1 yaobpeHun u
coctaBuna 0,10 T/ra (5,7 %). MNpwu obpa-
60TKe BMONOTMUYECKUM PETYSIATOPOM Po-
CTa ynyyLlwmnnocb KayecTBO NPoayKLUUN.

Bu6nuorpacuyeckuii cnucok

1. BanakwwuHa, B. . Vcnonb3oBaHne perynaTtopoB pocTa
npu BbipalMBaHUN CEIbCKOXO3ANCTBEHHbIX KynbTyp / B. W.
Banakwwuna, . M. OukaHes, H. N. YcTumenko [u ap.] // Hayu-
HO-arpoHOMMYecKuid XxypHan. — 2008. — N2 2 (83). — C. 14-18.

2. TypeeBa, E. B. Bknag n3BecTn U MUHepasbHbIX yA0-
6peHuin B hopMupoBaHMe ypoxalHocTu cou (Ha mpumepe
PasaHckon obnacTtu) / E. B. l'ypeeBa, B. A. TBo3ges, M. B.
OBcsHHMKOBA [M Ap.] // OpowaemMoe 3emnegenue. — 2021, —
N2 1. - C. 29-32.

3. l'ypeeBa, E. B. CopT cou leoprusa / E. B. l'ypeeBa, T. A.
domuHa // BeCTHWK pOCCUWACKOW CeNlbCKOXO3SIMCTBEHHON
Hayku. — 2017. — N2 6. — C. 45-46.

4. JembaHoBa-Pou, I B. BnuaHue pocTperynupyto-
LWMX BELLeCTB Ha YPOXaWHOCTb COPTOB COM U 3JIEMEHTbI
eé cTpyKTypbl B ycnoBusx Ceepo-3anagHoro permoHa / I
[. NembsiHoBa-Pown, E. B. bopuoBa // [LOCTUXEHUA HayKu n
TexHukn ATK. — 2014. — N2 2. — C. 36-38.

5. focnexoB, b. A. MeTofuKa rnosieBoro onbiTa (C 0CHOBaMM
cTaTucTUYeckoi o6paboTku pe3ynbLTaToB UccnefoBaHuin) //
b. A. locnexoB. — M: Arponepomusgart, 1985. — 351 c.

6. XapkoBa, C. B. dopMmupoBaHue ryctoTbl CTOAHUSA pac-
TEHUN U YPOXAaNHOCTU CeMSIH COM B yC/IOBUAX AnNTancKoro
kpas / C. B. XapkoBa, O. B. MaHbinoBa // Osoumn Poccun. —
2021. - N2 6. — C. 92-97.

7. 30TnkoB., B. N. Ponb 3epHOB060BbIX U KPYMSIHbIX KYJb-
Typ B afanTMBHOCTU U AnMBepcudmKaLm pacTeHMeBoACTBa
/ B. N. 30TnkoB // 3epHoBbIe N KpyNsAHble KynbTypbl. — 2014.
-N23(11). - C. 3-11.

8. M6parumos, A. . Cosi — yHuKanbHasi 6eIKOBO-Macnuny-
Has kynbTypa / A. . UbparumoB // NHHOBALMOHHbIV MOA-
xof B cTpaTeruu pa3sutusa AlMNK Poccun. — 2018. — C. 40-44.

9. MeToanka rocynapcTBeHHOro COpPTOUCHbITAHUSA Ceflb-
CKOX03ANCTBEHHbIX KynbTyp / nog obw,. pen. M. A. deguHa
// M: Konoc,1983. — Bbin. 3. — 184 c.

10. MonaHckuu, C. 4. PerucTtp pecypco-aHeprocbeperato-
LWMX TeXHONOrnn NponMsBOACTBaA MPOAYKLUUN pacTeHneBoa-
cTBa Ons PsizaHckoun o6nactu (cuctema TexHonorun) / C. 4.
MonsaHckui, A. M. MecTpskos, E. B. Nypeeea [u gp.] // Psa-
3aHb, 2007. — 327 c.

11. NywkwuHa, . M. ApanTauus nekapCcTBeHHbIX KYbTyp K
abuoTuyecknm n BuoTuyecknm ctpeccam / I. . MywkuHa, J1.
M. bywkoBsckas, H. . CupgenbHukoBs // Bonpockl 6uonornye-
CKOW, MeguunHCcKon n cbapmaueBTUyeckon xumumn. — 2012.
- N27.-C.14-18.

12. CupgenbHukoB, H. L. 3k3oreHHas Guoperynsauusa npo-
OYKTMBHOCTM JlekapCTBeHHbIX pacTeHun / H. . CupenbHu-
kKoB. — M., 2016. — 212 c.

13. Wanoean, 0. A. Kak noBbICUTb YCTOMYMBOCTb pacTe-
HuM Kk 3acyxe / O. A. LLlanosan, B. B. BakyneHnko, U. M. Moxa-
poBa // 3awmTa n KapaHTUH pacTeHun. — 2011. — N2 3. — C.
61-62.

14. Lesk, C. Influence of extreme weather disasters on
global crop production / C. Lesk, P. Rowhani, N. Ramankutty
// Nature. — 2016. — Vol. 529. — Pp. 84-87.

15. Piskov, V. B. M-dinitroaromaticmoiety as a fragment
of biologically active compounds // V. B. Piskov, V. P.
Chernyshev, S. D. Karakotov // Pharmacutical Chemistry
Journal. — 2016. — Vol. 49. — No. 11. — Pp. 724-734.

Bibliographic list

1. Balakshina, V. I. Use of growth regulators in the
cultivation of agricultural crops / V. |. Balakshina, G. P.
Dikanev, N. |. Ustimenko [et al.] // Scientific and agronomic
journal. — 2008. — No. 2 (83). — Pp. 14-18.

2. Gureeva, E. V. The contribution of lime and mineral
fertilizers to the formation of soybean productivity (on the
example of the Ryazan region) / E. V. Gureeva, V. A. Gvozdeyv,
M. V. Ovsyannikova [et al.] // Irrigated agriculture. — 2021. —
No. 1. = Pp. 29-32.

3. Gureeva, E. V. Soybean variety George / E. V. Gureeva, T.
A. Fomina // Bulletin of the Russian agricultural science. —
2017. — No. 6. — Pp. 45-46.

4. Demyanova-Roy, G. B. Influence of growth-regulating
substances on the yield of soybean varieties and elements
of its structure in the conditions of the North-West region
/ G. D. Demyanova-Roy, E. V. Bortsova // Achievements of
science and technology of the agro-industrial complex. —
2074. — No. 2. — Pp. 36-38.

5. Dospekhov, B. A. Methods of field experience (with the
basics of statistical processing of research results) // B. A.
Dospekhov. — M: Agroperomizdat, 1985. — 351 p.

6. Zharkova, S. V. Formation of plant density and soybean
seed yield in the conditions of the Altai Territory / S. V.
Zharkova, O. V. Manylova // Vegetables of Russia. — 2021. -
No. 6. — Pp. 92-97.

7. Zotikov, V. I. The role of leguminous and cereal crops in
the adaptability and diversification of crop production / V. I.
Zotikov // Grain and cereal crops. — 2014. = No. 3 (11). — Pp.
3-11.

8. Ibragimov, A. D. Soya is a unique protein-oil crop / A.
D. Ibragimov // Innovative approach in the development
strategy of the agro-industrial complex of Russia. — 2018.
- Pp. 40-44.

9. Methods of state variety testing of agricultural crops /
ed. ed. M. A. Fedin // M: Kolos, 1983. — Issue 3. — 184 p.

10. Polyansky, S. Ya. Register of resource-energy-saving
technologies for the production of crop products for the
Ryazan region (technology system) / S. Ya. Polyansky, A. M.
Pestryakov, E. V. Gureeva [et al.] // Ryazan, 2007. — 327 p.

11. Pushkina, G. P. Adaptation of medicinal crops to abiotic
and biotic stresses / G. P. Pushkina, L. M. Bushkovskaya,
N. I. Sidelnikov // Problems of biological, medical and
pharmaceutical chemistry. — 2012. — No. 7. — Pp. 14-18.

12. Sidelnikov, N. I. Exogenous bioregulation of the
productivity of medicinal plants / N. I. Sidelnikov // M., 2016.
-212p.

13. Shapoval, 0. A. How to increase plant resistance to
drought / O. A. Shapoval, V. V. Vakulenko, I. P. Mozharova
// Plant Protection and Quarantine. — 2011. — No. 3. — Pp.
61-62.

14. Lesk, C. Influence of extreme weather disasters on
global crop production / C. Lesk, R. Rowhani, N. Ramankutty
// Nature. — 2016. — Vol. 529. — Pp. 84-87.

15. Piskov, V. B. M-dinitroaromatic moiety as a fragment
of biologically active compounds // V. B. Piskov, V. P.
Chernyshev, S. D. Karakotov // Pharmacutical Chemistry
Journal. — 2016. — Vol. 49. — No. 11. — Pp. 724-734.



‘ N22 (41), ntoHb 2023 T.

PacTeHMeBOACTEO OPOLLAEMOE 3EM/IEAENVE R .

YK 633

DOI: 10.35809/2618-8279-2023-2-8

NMPUEMbI NOBBILLEHUA YPOXXAMHOCTU
COU TP OPOLLUEHUAU B YCJTIOBUSAX
CYXOCTEINHOIO 3ABOJIXbA

METHODS FOR INCREASING THE YIELD OF SOYBEANS
DURING IRRIGATION IN THE CONDITIONS
OF THE DRY-STEPPE TRANS-VOLGA REGION

K. E. [leHucoB, [OKTOP Ce/IbCKOX03ANCTBEHHbIX HayK, Npodec-
cop, npodbeccop kadbenpbl «3emnenenve, Mennmopauus u arpo-
xumus», k.denisov@inbox.ru, ORCID: 0000-0002-9222-8103,

A. A. AuppeieB, acnmpaHT kadeapbl «3emnenenve,
Menuopaums U arpoxmmusi», aandreyshchev@mail.ru,

ORCID: 0009-0000-0646-6993

CapaToBCKui rocyqapCTBEHHbIN YHUBEPCUTET FEHETUKMY,
b6UoTEXHOSIOMNU N MHXKEHepUN umenn H.U. BaBunoBa,
r. CapatoB, Poccurickas degepayums

K. E. Denisov, Doctor of Agricultural Sciences, Professor of the
department of Agriculture, land reclamation and agrochemistry,
k.denisov@inbox.ru, ORCID: 0000-0002-9222-8103,

A. A. Andreyshchev, Post-graduate Student of the department
of Agriculture, land reclamation and agrochemistry,
aandreyshchev@mail.ru, ORCID: 0009-0000-0646-6993

Saratov State University of Genetics, Biotechnology and
Engineering named after N. I. Vavilov, Saratov, Russian
Federation

PaboTa BbinonHeHa no rpaHTy N° 075-15-2023-133 «[1puoputet 2030» MuHO6pHayku P®

B naHHOWM cTaTbe paccMaTpuBaeTCs AeNCTUe MUHepasb-
HbIX ya0o6peHuin (aMModoc, amMuadHasa cenutpa, KAC 32),
BHOCMMbIX NMOJ, OCHOBHYI 06paboTKy MoYBbl, MpennoceB-
HYHO KyJIbTUBALMIO U B KayecTBe HEKOPHEBOW MOAKOPMKMU,
n MukpoynobpeHuit (PeBuTtannaHT 6op, PeBuTannaHT Mo-
nubaeH, PeButannaHT 6060BbIE), TPUMEHSIEMbIX B KayecTBe
JIMCTOBOWM MOAKOPMKM B TEXHOJNIOTMU BO3[eSibiIBaHUSI COU
NPV OPOLLEHUN B YCITOBUSIX CyXOCTenHOro 3aBosmxbs. MNpeg-
JIOXEHbl COYeTaHUS MWHepanbHbIX U MUKPOYLOOPeHUn u
€rnoco60B UX BHECEHUS, CMOCOBCTBYHOLLME NOBbILLIEHUIO CO-
XPaHHOCTU pacTeHU K y6opKe v MOBbILLEHNIO YPOXaNHOCTH
3epHa 3a CYET y[40BIeTBOPEHNSI pacTeHU B MUKPO- U Ma-
KpoanemeHTax. OTMEYEHO, YTO coyeTaHue NpesnoCeBHOMO
BHECEHUSI aMMMUaYHON cenuTpbl Ha POHE BHECEHUSI aMMO-
doca nof ocHOBHyt 06paboTKy 6bl10 MeHee achheKkTUB-
HbIM Mo cpaBHeHUto ¢ BHeceHneM KAC 32 Ha ToMm e doHe.
M3 Bcex M3yyaeMbix MUKpoypobpeHun Hanbonee adhdek-
TUBHbIM OKa3sanocb PeBuTannaHT 60608Bble. [Npn BHeCEHUN
a30THbIX y00peHuit (aMMUaYvHas cenmTpa) B NoYBy passnu-
yme C KOHTPOJIbHbIM BapuaHTOM cocTaBnssio 8,76 %, a npum
BHECEHMWN a30THbIX YA0OpEeHUIn ¢ NONIMBHOW BOLON COCTaB-
nano 12,26 %. CoBMecTHOe NpuMeHeHue rpaHyiMpoBaHHbIX
MUHepasnbHbIX yg06peHuin nog 0CHOBHY 06paboTKy NoYBbI
(aMmModboc), NpeanoceBHyo KybTUBaLMIO (AaMMUaYHas ce-
JITPA) U XUOKUX a30THbIX yA06GpeHUIn C MOSIMBHON BOLON
(KAC 32) Ha cboHe HEKOPHEBOM MOAKOPMKM MOCEBOB COU
MUKpoyno6peHmeM (PeButannaHt 6060BbI€) NO3BOJIAET MO-
BbICUTb COXPaHHOCTb pacTeHn Ao 93,5 % n cdoopmmpoBatb
K ybopKe ryctoTy CTOsHUS pacTeHun 60,3 wT./M?, a Takxe
NMOBbICUTb YPOXAMHOCTb 3epHa A0 2,9 T/ra, YTo NPEBOCXO-
OUT BapuaHT 6e3 NpuMeHeHUs MUHepanbHbIX YA06pPeHUA 1
HeKOpHeBOW NoAKopMku Ha 0,62 T/ra, unu Ha 27,15 %.

KnroueBbie croBa: cos, OpOLLIEHWE, MUHepasibHble yaoope-
HUS1, MUKPOYL00pEHMS.

This article discusses the influence of mineral fertilizers
(ammophos, ammonium nitrate, KAS 32) during the main
tillage, pre-sowing cultivation, and foliar feeding, as well as the
influence of microfertilizers (Revitaplant boron, Revitaplant
molybdenum, Revitaplant legumes) during foliar feeding
in the technology of soybean cultivation under irrigation in
conditions of the dry steppe of the Volga region. Combinations
of mineral and microfertilizers and methods of their application
are proposed, which contribute to an increase in the safety of
plants for harvesting and an increase in grain yield due to the
satisfaction of plants in micro- and macroelements. It was
noted that the combination of pre-sowing ammonium nitrate
application against the background of ammophos application
for the main treatment was less effective compared to the
application of KAS 32 against the same background. Of all
the studied microfertilizers, Revitaplant legumes turned out
to be the most effective. When applying nitrogen fertilizers
(ammonium nitrate) to the soil, the difference with the control
variant was 8.76 %, and when nitrogen fertilizers were applied
with irrigation water, it was 12.26 %. The combined use of
granular mineral fertilizers for the main tillage (ammophos),
pre-sowing cultivation (ammonium nitrate) and liquid
nitrogen fertilizers with irrigation water (KAS 32) against
the background of foliar fertilization of soybean crops with
microfertilizer (Revitaplant legumes) makes it possible to
increase the safety of plants up to 93.5 % and to form a plant
density of 60.3 pcs/m? for harvesting, as well as to increase
the grain yield to 2.9 t/ha, which is superior to the option
without the use of mineral fertilizers and foliar feeding by 0.62
t/haor by 27.15 % .

Key words: soybeans, irrigation, mineral fertilizers,
microfertilizers.
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BeBegeHue. BaxHenllen 3agaden ceb-
CKOXO3SINCTBEHHOrO MPOM3BOACTBA SIB-
nseTcs pa3paboTka NPUEMOB MOBbILLEHUS
YPOXaMHOCTU  CEeNbCKOXO35IMCTBEHHbIX
KynbTyp. OcobeHHO akTyanbHOM 3Ta 3afa-
Ya CTaHOBMUTCS B YC/TIOBUSIX OPOLLEHNS, Fae
Haubosbliee 3HAYeHWe UMeEeT HepocTa-
TOK MUTaHWUA pacTeHWU, a UMEHHO Hecba-
JIAHCMPOBAaHHOE MOCTYMNJIEHNE B pacTeHne
MaKpo- U MUKPO3sieMeHTOB. [prMeHeHne
yooOpeHVn Npu OpoLUeHUN yBennunsaet
nx 3¢pPEKTUBHOCTb MO CPaBHeHUIO ¢ 60-
rapHbIMu ycnosusamu [1, 6].

MuHepasbHble ynobpeHus, npuMeHsie-
Mble OJ1 KOPHEBOW NOAKOPMKM pacTeHUN,
yCcBaMBalOTCA pacTeHUsiIMW B NSATb pas
JlyyLUe, YeM Npu NOTTOLEHUN TEX Xe NuTa-
TeNbHbIX 3/IEMEHTOB KOPHSIMU U3 MOYBbI.
MuHepanbHble ynobpeHusi, BHOCUMble B
KayecTBe HEKOPHEBOW MOAKOPMKWU pac-
TEHWUW, MO3BONSIOT COKPATUTb NOTEPU NpU
BHECEHWUW, MOBbICUTL 3pheKTUBHOCTL
MCMOJIb30BaHUS 3IEMEHTOB MuTaHusa. Ho
HeKOpHeBble MOAKOPMKM HeNb3si cunTaTb
OCHOBHbIM UCTOYHUKOM MUTATENbHbIX Be-
LLLeCTB pPacTEHWUN, OHU ABASIOTCS, CKopee,
OOMOJSIHUTENbHBIM NMUTaHeM U 3adpdpek-
TUBHOCTb UX 3aBUCUT OT CKOPOCTU MNOro-
LLLeHNA MUTaTeNbHbIX BELLEeCTB JIMCTOBOW
MoBepXHOCTbIO pacTeHuit [1-4, 7, 8, 10].
OfHako NpUMeHeHWe B KayecTBe JIUCTO-
BOW NOAKOPMKM YO0BpeHUit, copepXaLLmx
Takme MUKPO3NIEMEHTbI, Kak MOnnbaeH,
60p, UMHK, cnocobHo cdopmMupoBaTb
6osiee BbICOKUW YypoXaW CenbCKOX035IM-
CTBEHHbIX KynbTyp [3, 5,9, 12].

Llenb nccnefoBaHusi — COBEPLLEHCTBO-
BaHWe 3/1IeMEHTOB TEXHOMOrMN BO3Lenbl-
BaHWUsi COM NPV OPOLLIEHUW OS5 OBbILUEHNS
ajanTtauuv pacTeHun K HebnaronpusaT-
HbIM MOYBEHHO-KIMMATUYECKUM haKTo-
paM CyXoCTenHoro 3aBosXbs.

Matepuanbl u MeToabl. [lofieBbie Orbi-
Tbl npoBoaunn 000 «ArpouHeecT», Mapk-
CcoBCKOro panoHa CapaToBckou obnactu
B 2019-2021 rr. Ha TEMHO-KaLUTaHOBbIX
nouysax, cogepxaHue rymyca 2,5-3,7 %.
Peakuusi nouyBeHHOro pacTBopa cnabo-
wenoyHas (pH=7,2). MNMpu npoBefeHUM no-
NEBbIX OMbITOB BbIMNOJIHANNCE BCE arpo-
TeXHUYeckne npuémbl, pekoMeHOyeMble
30HaJIbHOW TexXHosorMen BO3fenblBaHUS
cov [8]. [1ns BbINONHEHMS MOCTaBSIEHHOW
Lenm uccnefoBaHus 6bli 3a10KeH OMbIT,
BKOYatoLmi B cebst 17 BapmaHToB. Cxe-
Ma onbiTa NpuBeLeHa HuxXe.

1. KoHTpoOnb.

2. AMmodpoc.

3. AMmodpoc + PeBuTtannaHT 6op.

4. AMModboc + PeBuTaniaHT Monn6aeH.

5. AMModpoc + PeButannaHT 6060Bble.

6. AMModpoc + aMMuayHas cenuTpa.

7. AMModboc + aMMuayHas cenutpa +
PeBuTannaHT 6op.

8. AMModboc + aMMMayHas cenutpa +
PeBuTtannaHt monubaeH.

9. AMModoc + aMMMayHas cenutpa +
PeBuTannaHT 6060BbI€.

10. AMModhoc + KAC 32.

11. AMmodboc + KAC 32 + PesuTannaHT
60p.

12. AMmodboc + KAC 32 + PeButannaHt
Moo aeH.

13. AMModboc + KAC 32 + PeBuTannaHT
6060Bble.

14. AMModboc + ammuayHas cenutpa +
KAC 32.

15. AMModboc + aMMMayHan cenutpa +
KAC 32 + PeBuTannaHT 6op.

16. AMModboc + aMMmuadHas cenuTpa +
KAC 32 PeButannaHT MonuM6aeH.

17. AMModboc + amMmmayHas cenutpa +
KAC 32 + PeButannaHTt 6060Bbie.

O6beKTOM Mcc/lefoBaHUMA  BbICTynan
copT Amdopa, npenLecTBeHHUKOM COU
6blna coa nepeoro rofa BbiceBa. BHece-
HVWe MWHepanbHbIX yaobpeHun ammodpoc

(N,,P.,) n ammmnauHas cenutpa (N,,) npo-

BOAWAN MpULEnHbIM pasbpacbiBaTeniem.
AMMOCOC BHOCUSIM MOA OCHOBHYHO 00-
paboTKy Mo4YBbl OCeHbO Mocne yOopKu
npeALecTBEHHNKA, aMMUaYHyo CenuTpy
noAd npennoceBHyro KynbTuaumio, KAC
32 (N,,) B BUAEe HEKOPHEBOI NMOJAKOPMKM
B (pasy 6yTOHU3aLUM C NOSIMBHOW BOOMN.
PeutannaHT Gop (1 n/ra), PeButannaHt
monmbaeH (0,3 n/ra) u PeButannaHT 60o-
6oBble (2 n/ra) npumeHsinu B BUge obpa-
60TKM BereTupymLmMx noceBoB B chasy
6yTOHM3aLMM LUTAHIOBbIM OMNpbICKMBaTE-
nem, pacxop pabouero pacteopa 150 n/ra.
OpocuTenbHasi HopMma CcoOCTaBunia B
2019 rogy — 2200 m®/ra, B 2020 rogy —
2000 m3/ra, 2350 m3/ra B 2021 ropay.
Pesynbtatbl U obGcyxpeHue. B cpen-
HeM 3a Tpu rofja B AMHaMWKe Nokasa-
Tess MoneBoV BCXOXECTU Habnopanach
TEH[EHUWsl, aHanornyHasi OTAENbHbIM

Ta6nuua 1 — Moneeas BCXOXXeCTb U COXPAHHOCTb pacTeHui cou, 2019-2021 rr.

PacTeHuit -
PacTtenun
B pa3sy MoneBas nepe CoxpaH-
BapuaHT onbiTa MOJIHbIX BCXO- pea HOCTb,
y6opkoi,
BCXOAOB, | XecTb, % o %
a wr./m
wTr./m

KoHTposb 61,8 77,3 53,8 87,0
AmModhoc 63,2 79,0 56,0 88,6
AmmModboc + PeButannaHT 6op 63,9 79,8 57,3 89,8
AmMmModboc + PeButannaHT 63,7 796 56,8 89,3
MonunbaeH
AmModboc + PeBuTannaHT 638 79,8 578 90,5
6060Bble
AmModhoc + ammmayHas 64,4 80,5 58,0 90,1
cenuTpa
AmmModpoc + aMMuayHas 64,0 80,0 582 90,9
cenuTpa + PeButannaHT 6op
AmModpoc + aMMUadHas cenuTpa 646 80,8 585 90,5
+ PeBuTannaHT MonnégeH
AmModpoc + aMMUadHast cenmTpa 646 80,7 591 915
+ PeBuTannaHT 6060Bble
AmModhoc + KAC 32 63,5 79,4 57,7 90,8
Ammodpoc + KAC 32 + 646 8038 59,4 918
PeButannaHT 6op
Ammodboc + KAC 32 + 648 810 59,1 912
PeButannaHT MonnbaeH
Ammodpboc + KAC 32 + 648 810 59,7 922
PeBuTannaHT 6060BbIe
AmmModpoc + aMMuayHas
cenutpa + KAC 32 646 80.7 53,1 S
AMMoOdoC + aMMMuayHas
cenutpa + KAC 32 + 64,2 80,3 59,5 92,5
PeButannaHT 6op
AmModboc + amMuayHas
cenutpa + KAC 32 64,5 80,7 59,4 92,0
PeButannaHT MonnbaeH
AmModboc + amMuayHas
cenutpa + KAC 32 + 64,5 80,6 60,3 93,5
PeButannaHT 6060Bble
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rogaM uccrnepoBaHus (Tabnuua 1). Ha
KOHTPOJSIbHOM BapuaHTe 3HayeHue aHa-
NM3NMpyeMoro mnokasaTesisi COCTaBnAso
77,3 %. Mpun BHeceHnn ammodboca oTMme-
yanocb ero nosblweHne 0o 81,0 %. Takum
o6pasomM, ahdeKkT OT BHECEHUS MUHe-
panbHoro yaobpeHns B OCEHHUI nepuos,
non OCHOBHYLO 00paboTKy MouBbl CO-
ctaBnsan 3,7 %. CooTBETCTBEHHO, KO-
YecTBO pacTeHul B drasy NoJIHbIX BCXO-
[0B Koniebanocb No BapuaHTaM onbiTa oT
63,2 no 64,8 wTt./M? npotnB 61,8 WT./M?
Ha BapuaHTe 6e3 BHeceHns ammodpoca.
KonunyecTBo pacTeHuii nepep, y60pKon
BapbupoBano oT 53,8 WT./M? Ha KOHTpPO-
ne po 60,3 wTt./M? npu cponmapHon noa-
KOpMKe MWKpoypobpeHveM PeBuTannaHT
6060Bble Ha hOHE MOSIHOrO MUHEPAJIbHOTO
nuTaHus. 3To 3HaYeHue Bb1iIo MaKcUMarb-
HbIM U3 BCEX M3YYaeMbIX BapUaHTOB.
MuHumanbHyto npubaBky umucna pac-
TeHUn nepen ybopkou oOTMevanu Ha
BapuaHTe C OCEHHUM BHECEHMEM aMm-
Mocpoca: 56,0 wt./mM? roe pasHuua c
KOHTponeMm cocTasnsna 2,20 wr./m?, unm
4,08 %. Ha coHe MwuHepanbHOro nu-
TaHuA 6e3 BHeCeHUss MUKPOyLobpeHun
KONMYeCTBO pacTeHUN nepen ybopkown
cocTtasnano 56,0; 58,0; 57,7 n 59,1 wt./m?
npu BHeceHnn ammodpoca, ammodooca u
aMMuayHol cenuTpbl, ammodpoca n KAC
32, ammodboca, aMMUAYHON CENUTPbI U
KAC 32 cooTBeTCTBEHHO MO BapuaHTam
onbiTa. MakcumasnbHbIn 3hdeKT U3 uc-
nosib3yeMbIX MUKpOy[o00peHuii oTMeya-
M Ha BapuaHTe C BHeceHuem PeBuTa-
nnaHT 60608BbIe, MPU €ro UCMONIb30BaHMK
KONMYEeCTBO pacTeHUIN nepen ybopkown
naMeHsanocb ot 57,8 go 60,3 wT./M2.
COXpaHHOCTb pacTeHU Ha KOHTpose B
cpefHeM 3a rofpbl uccrefoBaHuU cocTaB-
nana 87,0 %. MakcumarnbHoe BNUsiHUE Ha
3TOT nokasaTesb, Kak U B Tpy Npegablay-
LWMX rofa, oka3sblBasio COBMECTHOE MoJSi-
HOe BHeceHue MUHepasbHbIX YL00peHui
N MNpUMeHeHWe MUKpoypobpeHuss Pesu-
TannaHT 6060Bble B KayecTBe JIMCTOBOM
NnoAKOPMKM, MOBbIWAa 3TOT MokasaTesib
0o 93,5 %. BHeceHne ammodboca faBano
MUHUMasbHYO NPUOaBKY OTHOCUTENbHO
KoHTpons: Bcero 1,6 %. MNpy MuHepanbHOM
noakopmke 6e3 BHeceHUs1 MUKpoypobpe-
HWUM COXPaHHOCTb pacTeHWU BapbupoBana
oT 88,6 % npu BHeceHWn ammodpoca [0
91,5 % Ha ¢poHe NOMHOrO MWHEpPanbHOro
nuTaHus. MukpoynobpeHue PeBuTannaHT
MonubaeH Obino HanmeHee adpdpekTUB-
HbIM U3 BCEX aHaNM3MpyeMbIX ya00peHnit.
Mo pesynbTaTam NpoBenEHHbIX OMNbITOB
B cpegHem 3a 2019-2021 rr. uccnepno-
BaHWN MPOAYKTUBHOCTb COM MpU BHece-
HUM MUHepanbHbIX U MUKPOYL00peHuUi
JOCTOBEpHO YyBenuumBanacb. Ha doHe
MUHEpPanbHOrO MUTaHUS  HanboNbLUWUIA
NonoXuTeNnbHbIn  adpdpekT okasbiBana
JMCTOBas NOAKOPMKaA BEreTUPYHOLLMX No-
ceBOB coM B (hasy OYyTOHM3aLMUM MUKPO-
ynobpeHnem PeBuTtannaHT 6060Bble, Kak

Ta6nuua 2 — YpoxaiHocTb cou, 2019-2022 rr.

Ypoxaii- PasHuuya c
BapuaHT onbiTa e KOHTpornem
T/ra %

KoHTposb 2,28 = =
Ammodhoc 2,37 0,08 3,65
AMModoc + PeButannaHT 6op 2,43 0,14 6,28
AmModboc + PeButannaHtT MonubaeH 2,40 0,12 5,26
AmMmModboc + PeBuTannaHT 6060Bbie 2,49 0,21 891
AmMModhoc + aMMuadHas cenuTpa 2,48 0,20 8,76
AmModoc + aMMunayHas cenutpa + PeButannaHT 6op 2,59 0,30 | 13,28
an;rmoaﬁzs + aMMMayHas cenutpa + PeButannaHT 254 026 | 11,24
/ggﬂggzcﬁgc + aMMuaydHas cenutpa + PeButannaHT 264 036 | 1577
Ammodhoc + KAC 32 2,56 0,28 | 12,26
AmModpoc + KAC 32 + PeBuTtannaHT Gop 2,67 0,39 | 17,08
AmModboc + KAC 32 + PeButannaHT MonnbaeH 2,63 0,35 | 15,18
AmModboc + KAC 32 + PeButannaHT 6060Bble 2,72 0,44 | 19,27
AMModhoc + ammuayHas cenntpa + KAC 32 2,70 0,42 18,25
élec_)rc:—?;a;ag)h;wawaﬂ cenutpa + KAC 32 + 285 0,56 | 2467
HCP,, 0,022
FdbakT 495,382
Freop 1,23

OTHEeNbHO MO rofam uccrnefoBaHui, Tak
1 B cpefHeM 3a Tpu roga (2,90 T1/ra), roe
OoTMeYanM  MaKkcuMmasbHyo  npubaBky
YPOXAMHOCTU OTHOCUTESIbHO KOHTPOJIb-
Horo BapuaHta — 0,62 T/ra, unm 27,15 %.
HaumeHbluas npubaBka aHann3npyemMoro
nokasaTtens Oblna Ha BapuaHTe C npume-
HeHMeM ammodboca, KOTOPbIA BHOCWUIN
noJ, OCHOBHY0 06paboTKY NMOYBbI OCEHbIO
nocne yb6opku npepwecTteeHHnka — 0,08
T/ra, uimn 3,65 % OTHOCUTENbHO KOHTPONSA
(Tabnuua 2).

Mpwn BHECEHUM MUHEPanbHbIX YA0OpeHNi
6e3 06paboTKN BEreTMPYHLLMX MOCEBOB B
¢asy 6yTOHM3aLMMN YPOXKANHOCTb COU W3-
MeHsanacb oT 2,37 go 2,70 t/ra. Npu atom
MaKcuMarsbHbIl - adbcpekT  Habnropancs
NPy KOMMIEKCHOM BHECEHUWN TPEX MUHe-
panbHbIX YAoOpeHui, roe YpoXanHOCTb
cocTtansina 2,70 T/ra, 4to 66110 Bbille OT-
HOCUTENbHO KOHTpONs Ha 18,26 %. MwuHu-
ManbHbIM 3OdEKT OTHOCUTENIBHO KOHTPO-
11 IPU BHECEHWUM MUHEpasTbHbIX YA00peHNi
0e3 00paboTKM BEreTMpPYHOLLMX MOCEBOB
OTMeyvasncsl Ha BapuaHTe C COBMECTHbIM
BHEeCeHneM ammModhoca ¥ aMMUaYHoM cenu-
Tpbl — 0,20 T/ra (8,76 %). CnenyeT OTMETUTB,
YTO pasnMyHble CPOKM U pasfinyHble chop-
Mbl BHECEHVSI MUHEpParnbHbIX YO06peHUIA

obecrneunBanu LOCTOBEPHOE pasnmMuyune ro
aHanM3MpyeMbIM BapuaHTaMm onbITa.
[obaBneHne B cxeMy oOrnbiTa MUKPOYLAO-
OpeHnin [OCTOBEPHO MOBbILLANIO YPOXan-
HOCTb Ha Bcex BapuaHTax. CrepgyeT oTme-
TUTb, YTO Ha BCEX U3y4YaeMbIX BapuaHTax
MaKcuMarbHbI adodpekT Habnrogasncs npu
[no6aBneHMn MUKpoyaobpeHnst PeButanniaHT
6000Bble. B 3TOM cnyyae ypoxxanHocTb 3ep-
Ha cou cocTaBnsina 2,49 1/a, a pasHuua rno
CPaBHEHWIO C BHECEHMEM TOJIbKO aMModho-
ca 6bina 5,07 %. PeBuTannaHT MonmbaeH na-
BaJT MMHUMasbHYH NpMBaBKy OTHOCUTESBHO
KOHTponbHoro BapnaHTa — 0,12 T/ra. PasHu-
L|a 9TOro BapmaHTa Mo CPaBHEHUIO C BHeCe-
HWeM Tornbko ammModboca coctasuna 1,55 %.
MNpu BHeceHun ammodpoca M aMmu-
aYHOW CenuTpbl C MUKPOYAOBpeHUAMM
Habnopanacb aHanorMyHasi TeHAeHUus,
korga Haubonee 3dpdpekTMBHBIM OKa-
3blBaniocb PeBuTannaHt 6060Bble, Mopa
OencTBMeM KOTOPOro YPOXanHOCTb Mo-
BblWanach Ao 2,64 1/ra, 4to 6bIN10 Bbllle
KOHTPOJIbHOro BapuaHTa Ha 0,36 T1/ra,
unn Ha 1577 %. Kak n Ha BapmaHTax ¢
BHeceHneM ammocdpoca, HaMMEHbLUYH
npubaBKy YpPOXaMHOCTU OTHOCMUTENIbHO
KOHTponsi paBana obpaboTka Beretu-
pytowmx nocesoB B hasy OGyToHM3auum
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MuKpoypobpeHnem PeBuTannaHT Mo-
nméaeH — 0,26 T/ra, unn 11,24 %.

Mpn BHeceHMM MUHeparnbHbIX ynobpe-
HUM ammodboc n KAC 32 coBMECTHO € MU-
Kpoy[o6peHnsaMmn oTMevanach TeHaeHUus,
aHasnlormyHasi BCeM M3y4vyaemMblM BapuaH-
Tam: Hambonbluyto NpubaBKy YpoXxanHo-
CTW [aBasio BHeCeHWe MUKpoy[obpeHus
PeBuTannaHT 6060Bble B KayecTBe -
CTOBOW NOAKOPMKHM B chasy ByToHM3aL MK,
YpoxanHoCTb Ha 3TOM BapuaHTe onbiTa
cocTtaBnsina 2,72 T/ra, 4YTO npeBbIWwano
KOHTposib Ha 0,44 T/ra. MeHee adbchek-
TUMBHbIM 0Ka3asicA BapuaHT ¢ MUHepasib-
HbIMW y006PEHNSIMU U MUKPOYL,00peHMEM
PeBuTannaHt 6op. 3TOT Npuem nosbiwan
ypoxarnHocTb cou Ha 0,39 T/ra. CpaBHe-
HMe npuMeHeHusi ammocpoca u KAC 32
nasarno pasnuuve B 4,29 %. MuHumarnbHoe

BUSIHAE Ha YPOXaMHOCTb UMENO MUKPO-
ynobpeHne PeBuTannaHT MonubpeH co-
BMECTHO C MUHepasibHbIMK YA006peHnaMu
ammodoc 1 KAC 32, pasnunume ¢ KOHTpo-
nem — 15,18 %. PasHuua aToro BapyaHTa ¢
BHeceHneM ammodpoca 1 KAC 32 — 2,60 %.

MpY KOMMIEKCHOM BHECEHWM aMMO-
doca, ammuayHon cenutpbl U KAC 32
n obpaboTke BereTMpyrLLMX MOCEBOB
MuKpoypobpeHnsamu B dasy 6yToHM3a-
UM MakcuManbHbii 3ddekT pasana
obpaboTka MuKpoynobpeHnem PeButa-
nnaHT 6060Bble; HA 3TOM BapuaHTe ypo-
XaWHOCTb 3epHa cou cocTasnsana 2,90 1/
ra, 4to 6b110 Bblle KOHTPoOsiA Ha 0,62 T/
ra. MuHumanbHbI adpdhekT Habnropanm
npu obpaboTke MukpoypobpeHvem Pe-
BUTAMIaHT MONUBAEH, HA 3TOM BapuaHTe
YPOXaNHOCTb NMoBbllwanacb 8o 2,79 t/ra.

3aksmioyeHne. COBMeCTHOe MpuUMeHeHve
MVHepasbHbIX U MUKPOYL0OpeHU NoBbILLanio
COXPaHHOCTb pacTeHui com 1o 93,5 % npu BHe-
CEHUMN TPEX MUHEPASTbHBIX Y, A0OPEHMI U ICTO-
BOM 0BpaboTke MukpoymobpeHuem Peuta-
nnaHT 6oboBble. [lobaBreHne B CxeMy OfbiTa
MVKpPOYLOOpeHuU B KauecTBe JIMCTOBOM MOfA-
KOPMKW BereTMpytoLLyX noceBoB B chasy Oy-
TOHM3aUMM Ha hOHe MUHEpPanbHOro NMUTaHUA
[JOCTOBEPHO MOBbLILLASIO YPOXAMHOCTb 3epHa
coun. CnepyeT OTMETUTb, YTO 3¢hdDEKTUBHOCTb
MVKpPOYLOOpeHUil MoBblILLaNach € yBenmye-
HUEM MUWHepasibHOro MuTaHus. Hamborbluyto
YpOXanHOCTb B 29 T/ra no BCeEM U3yyaeMbIM
BapuaHTam [ano NpMMeHeH e MosHOro M1He-
pasibHOro MUTaHUs1 (COBMECTHOE MpUMEHEHMe
ammochpoca, aMmmauHom cenmTpsbl, KAC 32) u
chonmapHoii 06paboTKM MOCEBOB MUKPOYLO-
OpeHviem PeuTannaHT 6060BbIe.
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UccneposaHus c yenbio onpepeneHns cTerneHn BIMSHUS KOJIMYECTBa 0CafKOB B epnof] BereTalyum Ha Ka4ecTBo 3epHa
(konuyecTBeHHOe cogepikaHne U hpakLMOHHbIN cocTaB Genka) KyKypy3bi nposogunucb B 2020-2022 rr. no rocyfapcTBeHHOMY
3agaHuio MuHuctepcTBa cenbckoro xossicrTea P® N2 082-00264-20-00, N° 082-00219-21-00, N° 082-00084-22-00

B cTaTbe paccMoOTpeH BOMPOC O MOBbILIEHUN NUTATENbHOCTH
3epHa KyKypy3bl 3@ CYET YBeNMYEHUS COOepPXKaHUsI MOSTHOLIEH-
HbIX GeIKOB 1 BbIsiBNIeHNs copToobpasLioB, 0bnafatowmx Taku-
MU KayecTBaMu. [pefcTaBieHHbIN MaTepyan aHanMsupyeT 3a-
BMCUMOCTb BJlaroobecreyeHHOCTU BEreTaumMoHHOro nepuoaa u
HaKorieHne ycBavBaeMbIX aMUHOKMCNOT. OnpenerneHbl 3aKOHO-
MEpPHOCTU NOBbILLEHNSA coAepXaHusi anbOyMuHa v rnobynuHa oT
KOJIMYECTBA BbINaBLUMX 0CaOKOB. [py cpaBHEHWUM BO3LENCTBUS
NoroAHbIX YC/IOBUI HA HaKomMieHne 6eN1KoBbIX hpaKLmii BbisiBIe-
HO, YTO NMPpM NOBbILLEHMWN KONIMYECTBa 0CafKoB Ha 18 % cpenHee
copep>aHue anbbyMUHOB Bo3pacTaeT Ha 37,8 %, pocturasi 16,34
r/100 r 6enka, a rnobynmHoB — Ha 10 % (9,47r/100 r 6enka); npu
3TOM coiepXaHve 3eMHOB cHxaeTcsiHa 12,7 % (18,3 /100 r 6en-
Ka). Hanbonee 0T3bIBUMBbLIMM MO HAKOMIEHWIO anbBYMUHOB MpU
NOBbILLEHNM BIaXKHOCTU NOYBbI CTanu coptoobpasubl ApTemuaa
(20,38 /100 r 6enka) n Hoea (20,47 r/100 r Genka) — NpUMpOCT CO-
ctaBwn 6onee 50 % OTHOCUTENIBHO MeHee BIaXHbIX CE30HOB. Mo
HaKoMNJeHUto rMobyNIMHOB Hanbonee OT3bIBYMBLIM Ha MOBbILLE-
HMe BNTAXXHOCTM C TOYKMN 3PEHNS HAKOMEHNSA STOWN MOSTHOLIEHHOM
dpakumm 6enkoB ctan copT Hoea (13,68 r/100 r 6enka) — npu-
pocT cocTtaBun 6onee 40 % No CpaBHEHMIO C FOfaMM, KOJIMYECTBO
0CaJIKOB B KOTOPbIX OKa3anocb Huxe. [Npu oueHke copepXaHus
MOJSTHOLLEHHOIO 6eika YCTaHOBJIEHO, YTO Y rMBPUAHON NOMYNALMM
ApTemmpa cchopMmpoBanocb MakcMMasnbHOe KOMMYECTBO allb-
6ymuHa — 15,75 /100 r n rmobynmnHa — 10,55 r/100 r 6enka, To
ecTb 6onee 25 r BbICOKOMUTATENbHbIX MOSIHOLEHHbIX chpaKLmii
Ha 100 r 6enka. Takxe BbICOKMI YPOBEHb MOJIHOLIEHHOCTH Benka
BbIsIBNIEH y copToobpa3ua Hoea — 27,22 r/100 r 6enka, HO Mpu
3TOM cojiepXaHune BoJopacTBOpUMbIX dopakuui 6enka okasa-
JI0Cb HUXE, YeM y ApTemuabl Ha 3 %.

The article discusses the nutritional value of corn grains by
increasing the content of full-fledged proteins and identifying
varieties with such qualities. The presented material analyzes
the dependence of the moisture availability of the growing
season and the accumulation of digestible amino acids. The
regularities of increasing the content of albumin and globulin
from the amount of precipitation have been determined. When
comparing the effects of weather conditions ontheaccumulation
of protein fractions, it was revealed that with an increase in
precipitation by 18 %, the average content of albumins increases
by 37.8 %, reaching 16.34 g/100g of protein, and globulins — by
10 % (9.47g/100 g of protein); at the same time, the content of
zeins decreases by 12.7 % (18.3 g/100 g of protein). Artemida
cultivars (20.38 g/100 g of protein) and Nova (20.47 g/100 g
of protein) became the most responsive to the accumulation of
albumins with an increase in soil moisture — the increase was
more than 50 % relative to less humid seasons. According to the
accumulation of globulins, the Nova variety (13.68 g/100 g of
protein) became the most responsive to an increase in humidity
in terms of the accumulation of this full-fledged fraction of
proteins — an increase of more than 40 % compared to years
in which precipitation was lower. When assessing the content
of full-fledged protein, it was found that the hybrid population
of Artemis formed the maximum amount of albumin — 15.75
g/100 g and globulin 10.55 g/100 g of protein, that is, more
than 25 g of highly nutritious full-fledged fractions per 100 g
of protein. Also, a high level of protein usefulness was detected
in the Nova variety — 27.22 g/100 g of protein, but the content
of water-soluble protein fractions was 3 % lower than that of
Artemida.
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UccnepnoBanus ¢ Lenbto onpeneneHus CTerneHy BaMsSHUS NoroAHbIX ycioBuii (a TOYHee — KOIMYecTBa 0caKoB B repuoj Bereta-
Lumn) Ha KayecTBO 3epHa (KOIMYECTBEHHOE CoAePXaHNe U hpakLMOHHbIN cocTaB 6esika) KyKypyabl npoBogunuck B 2020-2022 rr.
Mo rocygapcTBeHHOMY 3agaHnio MuHucTepcTBa cenlbCcKoro xossimcrea Po.

BeegeHue. OQHUM N3 OCHOBHbIX BO-
NpoCOB YesloBeYecTBa BO BCe BpeMeHa
6b1n10 obecneyeHre MPOAOBONLCTBEH-
Holi 6Ge3onacHoOCTU HaceneHus. NsHa-
YyasbHO 3TO pelanocb MNOCPencTBOM
yBeNMYEHUsI MOCEBHbIX Niolanei, 3a-
TEM — YNyJylweHUEeM CeNeKUUOHHOro
MaTepuana, HarnpaBfeHHOro Ha MoBbl-
leHMe YPOXaMHOCTU CenbCKOX035N-
CTBEHHbIX KynbTyp [1, 9].

CoBpeMeHHOEe COCTOSIHME pacTeHu-
eBOACTBa CErofHs TaKoBO, YTO MO-
BbllEHUST MPOAYKTMBHOCTM pacTe-
HUI 0OBUTbLCSA OOCTATOYHO CJIOXHO, U,
No MHEHMI 4YacTu wuccnepoBaTesnen,
DanbHellwee cefekunoHHoe coBep-
LIeHCTBOBaHNE MMEIOLLErocs reHoTuna
pacTeHUI yxe HecnocobHO KayecTBEH-
HO MOBbIWATbL YpPOXaWHOCTb. MIMEeHHO
noaTomy Bce Bonbluee 3HaYeHNe nmeeT
nyTb YyNy4ylweHWss KayeCTBEHHOro Co-
CTaBa KOHEYHOro NpoayKTa, Hanpumep,
no cofmepxaHuto Genka B 3epHe [1, 6].
97K GuononuMepbl  ABNAKOTCS UCTOY-
HUKOM CTpPOMUTENIbHbIX BewWecTB nANs

no6oro opraHnuaMa u cos3faroT OCHOB-
HOW MokKasaTeflb MUTaTeNIbHOCTM MpPo-
[yKTa OJia KOHe4YHoro notpeburens.
Mpu 9TOM HEOBX0AMMO OTMETUTb,
YTO He BCerfa BbICOKOE cofepxXaHue
fenka B 3epHe pacTeHWs HanpsaMyto
BJINAET Ha €ro NUTaTeNIbHY0 LIEHHOCTb.
Copepxalljyecs B pacTeHuax 6enku
OEenATCA Nno CBOUM MOJIE3HbIM CBOWM-
CTBaM Ha [MOJIHOLEHHble, COCTOALIMe
13 Mosie3HbIX U YyCBauBaeMbIX aMUHO-
KWUCINOT, U HernoJsiHoueHHble [2, 6, 11].
Mo3TOMY LENbI0 M3YYEHUss [OaHHOro
BOMpoca cnefyeT paccMaTpuBaTh, Kak
yBenMunuTb B Genkax cofepxaHue Bbl-
coKonuTaTeslbHbIX ddpaKkL i,
OCHOBHbIMK pakTopamu, KOTopble
BAVUAKOT Ha opMUpOBaHUE MNPOAYK-
TUBHOCTU U Ha Ka4yecTBO ypoxasi, AB-
NIAKTCA TeMnepaTypa M BIaXHOCTb B
TeyeHue nepuofa Beretauum pacTe-
HUI. PasHooOpasHble wuccnenoBaHus
YTBEPXAAlT, YTO Ka4yecTBO 3epHa U
COCTaB ero KOMMOHEHTOB 06pasyloTcs
B pe3ysibTaTe C/I0XHbIX NPOL,ECCOB Me-
TaGonuaMa, NPoOMCXofAalMX B pacTe-

HUAX NOJ AEACTBMEM BHeELIHeN cpenbl
[3, 5, 10]. CnemoBaTenbHO, METEOPOJIO-
rmyeckumin hakTop OKasblBaeT camoe
HenocpeacTBeHHOe BO3AelCTBUE Ha
KayecTBO 6Oenka n ero opakUMOHHbIN
cocTas. [6, 7].

Kykypy3sa siBnseTcsi BbICOKONPOAYK-
TUBHOW CeNIbCKOXO3ANCTBEHHOW KYJib-
TYpo/# MHOFOrpaHHOro Wcnosib3oBa-
HUSA. 3TO 0BYCNOBJIEHO COAEepPXKAaHNEM B
€€ 3epHe yrnesonoB (fo 70 %), 6enka
(mo 12 %), xupa (o 8 %) u gpyrux Be-
wecTs [1, 3, 8].

bBenkoBble pakuuM B 3epHe pas-
JIMYarTCA N0 aMUHOKUCIIOTHOMY CO-
CTaBy UM COAEepXaHU HesaMeHUMbIX
aMWHOKUCINIOT, OT KOTOPbIX 3aBUCUT
6uonornyeckasn LieHHoCcTb Benkos [8].
Haunbonbluen 6GMONOrMYeckon LEeHHO-
cTbto obnagatoT anbObyMUHbI — BOLO-
pacTBopuMble Genku. Takxe LeHHbIMU
ABNATCA rNobynuHbl (conepacTBo-
puMble 6enkn), aMMHOKUCIIOTHbIN CO-
cTaB KOTOpPbIX c6anaHCcUpoBaH, HO Npwu
39TOM OTMeyaeTcsl MOHUXEHHOE KOJN-
YecTBO HE3aMeHUMbIX aMWUHOKUCIIOT

PucyHok 1 — CeneKLUOHHbI MMTOMHUK KYKYpy3bl «Poccopro»
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(HanpumMep, MeTUOHMHA U NeiynHa) [8,
9]. CocTaB wwenoyepacTBOPUMbIX Ben-
KOB (FNOTENWHbI) OTIMYAETCA HUIKUM
cofiepXaHueM JiM3MHaA U MeTUOHMHA.
HaumeHee LUeHHbIMU 6enkamMu §B-
NATCA CcnupTopacTBOpUMble Benku
nposiaMuHbl (B cilyyae ¢ KYKypy3on —
3euHsbl) [12].

N3yyeHue pasnuyHbIX COPTOB, TU-
6pMaoB M NMHUI NO copepxaHuto 6en-
Ka B 3epHe KyKypy3bl crnocobcTByeT
BbIAABJIEHUIO U JanbHENWeMY MCMNONb-
30BaHUO Haubornee mnepcneKTUBHbIX
obpasuyoB B ycnosusix CpegHero lo-
BoJXbs. [laHHble 0 dpaKUMOHHOM
cocTaBe 6efika B 3epHe KyKypy3bl
CBULETENbCTBYIOT O MOBbIWEHUU 3 -
(heKTUBHOCTU PasBUTUSA CeNeKLNOH-
HOro npouecca, HanpaB/eHHOro Ha Mo-
NyyYeHne HOBbIX BbICOKOKaYeCTBEHHbIX
o6pa3uoB..

Heob6xoAMMO OTMETUTb, YTO KYKYpY-
3a, AIBNSAASICb OLHOW M3 OCHOBHbIX NMU-
WeBbIX KyJbTyp MuUpa, TEM He MeHee
COAEPXUT CpaBHUTENbHO Hebonbluoe
KONMNYeCcTBO MoJie3HbIX ([OCTYMHbIX)
aMUHOKMCNIOT. 3TO NMPOUCXOAUT U3-3a
TOro, 4to B npouecce opMupoBaHua
3epHa NPOUCXOAUT U3MEHEHUE OCHOB-
HOro €ero nUTaTeNlbHOro 3JiIeMeHTa —
6enka 3a CYET NOBbILWEHUA copepxa-
HUS HepacTBOPMMOW MNPONaMUHOBOW
dpakymn. ITo 03HayaeT, YTo AnAa ce-
neKuun Kykypy3bl Heo6xoaumMo BbIbU-
paTb copToobpasubl C MOBbIWEHHbIM
cofepXaHuem nosnHoueHHoro 6en-
Ka — ocobeHHO Takol ero dpakuyuu,
Kak anbbyMUHbI.

MaTtepuanbl 1 MeTogbl. [ToneBble Uc-
cllefoBaHMs NMPOBOAMINCL HA OMbIT-

HOM none ®IrBHY PocHUUCK «Poc-
copro». lNoyBa — KOXHbIN YEPHO3EM, MO
MeXaHU4YeCcKOMY COCTaBy — CpegHui
cyrnuHok. CopepxaHue rymyca — 3,7
%, cpefiHee cofep>XaHue HUTPaTHOro
asoTta — 3,9 mr Ha 100 r noyBbl, Noa-
BMXHOro doccopa (o Mauuruuy) —
oT 3,5 Mr, o6MeHHoro kanusa (no Mac-

nosoi) — ot 20,5 mr. KucnoTHocTb
NoYBeHHOro pacTteopa 6sM3Ka K Hel-
TpanbHOM.

OnbITHblE AENSIHKM pa3MeLlanncb no
yépHoMy napy. BecHon nepep noceBom
no Mepe co3peBaHMsA MOYBbI y4acToOK
6opoHoBanu B ABa cnepa, 4o nocesa
npoBOAWSIM LBe KynbTuBauuu. YBopky
ypoxas NpoBOAWISIM BPYYUHYHO, NOYaTKN
pacTeHUMn KpalHUX pAnOB M3 aHanusa
NCKtoYanm.

B kauyecTBe mMaTepuana pgnsd uccine-
JoBaHwuii Obinn BbiGpaHbl 12 o6pasuos
KYKYpy3bl CapaTOBCKOWN ceneKkuunn: co-
pta PHUUCK 1, PCK 3aps, Pagyra, PCK
ABpopa, Lykepka, rubpuabl (rubpupg-
Hble nonynsuun) PCK MpackopH, ApTe-
mupga, Hoea, nuHumn PCK 7, PCK 3, PCK
354, 421/20.

Ona npoBefeHus aHanuMsoB MUC-
nosib3oBann 3pesioe  U3Mejlb4yE€HHOe
3epHO KYKypy3bl. benok Ha dpakuun
paspensnM MeTofoM 3KCTpakuuu Mo
cxeme Oc6opHa, KoTopasi mpegycma-
TpuBaeT nocriefoBaTesibHOe U3BJe-
yeHne 6enkoB  AUCTUINUPOBAHHOM
Bonon, 0,5 M pacTBOpPOM XJIOPUCTOro
Kanus, 70 %-HbIM pacTBOPOM 3TaHO-
na un 0,2 %-HbiM pacTBOPOM efKoro
HaTpa. MccnepoBaHuss nNpoBOAMAM B
TPEXKPATHOW TMOBTOPHOCTW, pe3yJib-
TaTbl nopBepranuM ofHOMaKTOPHOMY

OUCNEPCUOHHOMY aHanuM3dy W cTaTu-
CTMYECKOMY aHanu3ay ¢ nocnepywrouien
06paboTKOW AaHHbIX C MOMOLLbIO NPO-
rpammbl Agros 2.09 [4].

B 2020 r. 3a Becb BeretayuoH-
HbI Nepuof cpepHefeKkagHas cymMma
ocagkoB cocTaBnsana 13,95 mm. lpu
9TOM BO BTOpPOW Aekape vionsa u Tpe-
Tben Jekage aBrycta ocafjku OTCYyT-
cTteBoBanu. B 2021 r. cpegHepekagHas
CyMMa 0CafKOB 3a BeretauuoHHbIN
nepuop 6bina 15,6 mM. B nepeon feka-
[le aBrycta ocafkoB He Habnoganu. B
2022 r. cymMa ocafikoB B cpefiHeM 3a
hekapy coctasnsana 13,2 mm. Ocagku B
nepBon u TpeTben gekafax CeHTsops
He Habnoganucb. MNpu 3TOM CTOUT OT-
MeTUTb, YTO B TpeTben fekane uons B
2021 r. v B 2022 r. BbINano M3bbITOY-
HOe KOJIMYeCcTBO OCafKOB, YTO cNoco6-
HO KOMMEeHCMpOoBaTb 3acyWw/MBOCTb
nepBov pAekanbl aBrycta. Takum 006-
pasom, B 2022 r. noroga 6bina 6onee
3acyLlIMBON U Xapkou, yem B 2020 r.,
B TO BpeMsi Kak Haubornee BaXHbIM
okasarncsa 2021 r.

Pesynbtatbl U ob6cyxpeHue. [lpu
M3YYEeHUU [aHHbIX MO CpefHeMY CO-
JepxaHuto anbbymuHos B Genke 3ep-
Ha KyKypy3bl 3a 3 rofa uccnefoBaHun
(Tabnuua 2) cnefyeT BblAenuMTb 06pas-
ubl PCK 'packopH (15,75 r/100r 6enka),
Aptemupa (15,75 r/100 r 6enka), PHU-
NCK 1 (15,52 r/100 r Genka) u Llykep-
ka (15,29 r/100 r 6enka). NMpu aHanuae
cpegHero copepxaHus conepacTBo-
puMbIX OenkoBbix dpakuuin Bblgens-
toTCcA rnbpuaHble nonynsaunn Aptemu-
na (10,55 r/100 r 6enka) u Hoea (11,7
r/100r 6enka).

Tabnuua 1 — XapakTepucTUKa MeTeOyC/OBHUiA B Nep1of, NPOBeeHNs ONbiTOB

Mecsuy, Mau UoHb Uonb AerycTt CeHTA6pDb
PBexaga| 1 [ 2 | 3 1 [ 2 [ 3] 1 [ 2] s | 2 [ 3] 1 [ 2] 3
KonuyecTBo 0cafgkoB, MM

14,00 | 820 [24380 1380 400 | 6020 080 [ 000 | 520 | 5240 11,80 | 0,00 | 0,00 [1350] 0,50
e 48,00 6,00 64,20 14,00
CpepHepekagHoe KOIMYECTBO OCAfKOB 3a BereTauuoHHbIv nepuog — 13,95
KonnuecTBo 0cafKoB 3a BeretaLMoHHbIv nepuog — 210,0
17,50 | 1520 | 1,30 | 5800 | 1260 | 2,40 | 1300 | 820 | 2360 | 000 | 1,00 | 240 | 3370 | 1,00 | 4490
S 34,00 73,00 44,80 3,40 79,00
CpepHenekagHoe KONMMYeCcTBO 0CaAKOB 3a BereTauMoHHbI nepuog — 15,6
KonnuecTBO 0CcafKOB 3a BeretaLMoHHbI nepuog — 234,2
0,50 | 16,90 | 10,60 | 30,00 | 1,00 | 4,00 | 32,90 | 1550 | 24,60 | 0,00 | 12,00 | 0,00 | 2580 | 12,70 12,10
i 28,00 | 35,00 | 73,00 | 12,00 | 50,00
CpegHenexkagHoe KOMMYecTBO 0CafKOB 3a BereTaunoHHbln nepuog, — 13,2
KonnuecTBO 0CcafKoB 3a BeretaLMoHHbI nepuog — 198,0
CpepHefieKkapHasa Temnepartypa, °C
2020r. | 16,20 | 14,30 | 15,50 | 19,45 | 22,30 | 20,70 | 25,90 | 24,10 | 21,90 | 22,60 | 19,20 | 20,40 | 18,20 | 16,40 | 16,80
2021 r. | 18,40 | 22,20 | 21,70 | 20,30 | 23,80 | 27,40 | 23,25 | 25,90 | 22,60 | 25,50 | 26,90 | 22,30 | 18,40 | 15,90 | 12,40
2022r. | 880 | 1250 |1270| 9,60 | 11,40 | 12,80 | 19,60 | 21,00 | 21,30 | 20,00 | 23,00 | 21,80 | 24,00 | 23,10 | 25,00
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Tabnuua 2 — dpaKLMOHHDbI cocTaB Genka B 3epHe KyKypy3bl, r/100 r Genka

CopTooGpaszel
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2|8 |2 |8 |E|8 |8 |5 |8 B £ |8|8]|¢8
2020 13,57 11,98 | 13,19 | 1230 | 10,61 (1096|1163 1484|1094 |11,07| 93 |[1492 1211 1,38
2021 20,38 | 13,4 | 20,47 | 15,61 | 16,61 | 14,02 | 16,5 | 16,51 | 14,49 | 1495|1542 (17,72 | 16,34 | 1,72
ATIbOyMAHI 2022 13,29 | 11,73 | 12,91 | 12,04 110,39 10,73 | 11,39 | 14,53 | 10,71 | 10,84 | 9,10 | 14,61 | 11,85 1,42
CpepnHee | 15,75 12,37 | 1552 |1 13,32 11254 11,90 | 13,17 | 15,29 | 12,05 | 12,29 | 11,27 | 15,75 | 13,43 | 1,53

2020 |10,94| 877 | 9,72 | 10,06 | 866 | 791 | 816 | 638 | 814 | 96 | 791 | 995 | 878 | 1,01

MGyt 2021 1095 10,01| 1368 | 886 | 870 | 892 | 9,49 6,2 964 | 898 | 909 | 9,11 | 9,46 | 1,01
2022 993 | 859 | 952 | 985 | 848 | 7,74 | 799 | 625 | 797 | 940 | 7,74 | 9,74 | 8,60 | 239
CpepnHee | 10,55 9,39 | 11,70 | 9,46 | 8,61 | 842 | 883 | 629 | 889 | 929 | 850 | 953 | 9,12 | 1,05
2020 22,67 | 25,07 | 23,81 | 26,67 | 24,51 | 24,23 | 24,81 | 16,68 | 18,37 | 23,92 | 26,95 | 26,74 | 23,70 | 2,05
2021 25,52 | 23,46 | 30,49 | 21,83 |1 22,18 | 20,58 | 24,33 | 16,67 | 26,81 | 24,55 | 24,43 | 23,53 | 23,70 | 1,88
FToTeNMHS! 2022 22,81 | 25,22 | 23,96 | 26,83 | 24,66 | 24,38 | 2496 | 16,78 | 18,48 | 24,07 | 27,11 | 26,90 | 23,85 | 2,15
CpepHee | 23,67 | 24,58 | 26,09 | 25,11 | 23,78 | 23,06 | 24,70 | 16,71 | 21,22 | 24,18 | 26,16 | 25,72 | 23,75 | 2,05
2020 1894 | 23,25 | 17,95 | 19,48 | 23,04 | 20,21 | 24,92 | 10,68 | 19,25 | 24,43 | 24,62 | 20,37 | 20,60 | 2,39
Mponamitb! 2021 1799 19,72 20,89 | 1692 | 14,08 | 1557 | 19,47 | 14,22 | 19,08 | 21,34 | 22,31 | 18,33 | 18,33 | 2,14
2022 | 20,62 (2260 2394|1939 |16,14|17,84| 22,31 16,30 | 21,87 | 24,46 | 25,57 | 21,01 | 21,00 | 2,45
CpenHee | 18,47 | 21,49 | 19,42 | 18,20 | 18,56 | 17,89 | 22,20 | 12,45 | 19,17 | 22,89 | 23,47 | 19,35 | 19,46 | 2,25

B pe3ynbTaTe NMpoBeA&HHbIX MUccle- KasaTeNss OTHOCUTENbHO MoKasaTe- CofepxaHue 3eMHOB — HaWMeHee

[0BaHUi OblsI0 yCTAHOBJIEHO, YTO CO-
nepxaHve anbbymumHa u rnobynvHa B
3epHe WMMeeT MpPsSAMYK 3aBUCUMOCTb
OT KONMYyecTBa BflarM 3a BeretauuoH-
HbI nepuopd. lNpn 3TOM 3aMeTHO, YTO
KonnyecTBo ocagkoB B 2020 r. HesHa-
YNTeNbHO MpeBbllWaeT aHanornyHbIN
nokasatenb B 2022 r. KonnmyecTBo Bbl-
naBwux ocagkos B 2021 r. 3HauynTenb-
HO MpeBblllaeT NokKasaTenu BbilleyKa-
3aHHbIX rofoB (6onee 4yeM Ha 90 MMm).
AHanus copepXaHuUss MOJIHOLEHHbIX
6enkoBbIX PpakLui yKkasbiBaeT Ha TO,
4yTO cpepHee cofepxaHue anbbymu-
HOB B 3epHe KyKypy3bl B 2021 r. (16,34
r/100 r 6enka) 3HaYMTENbHO NpeBbILIa-
eT aHaJlorMyHbIn nokasartens B 2020 r.
(12,11 r/100 r 6enka) n B 2022 r.(11,85
r/100 r 6enka) (Ha 34,9 % n 37,8 % co-
OTBETCTBEHHO). lpu aToMm HaubGonee
OT3bIBYMBbLIM Ha MOBbILWEHNE BJIAXHO-
cTu aiBnsaetcsa copt Papgyra, y KoToporo
cofepxaHue anbOyMUHOB NOBbICUIIOCH
B 2021 rogy Ha 65-69 % oTHocuTenb-
HO Opyrux net uccnegoBaHun. Takxe
BbICOKOW OT3bIBUMBOCTbIO (Gonee 50
% NpupocTa) Ha KONMMYeCcTBO 0CafKoB
OTMeyeHbl copToobpasubl ApTemu-
na (20,38 r/100 r 6enka), Hoea (20,47
r/100 r 6enka) u PHUUCK 1 (16,61
r/100 r 6enka).

N3yyeHne copepxaHusi rnobynnHos
B Oenke 3epHa KYKypy3bl TakXe Mo-
Kasano noBbilleHNe ero copepxaHus
B 2021 rogy. OgHako pocT 3TOro no-

nen 2020 n 2022 rofoB ropasfo HUXe,
yeM poCT cofepXaHus anbbyMWUHOB.
Tak, cpefHAifn BenuyMHa 3TOW cone-
pacTBopuMON ppakuumu nosbicunach
B 2021 r. no 9,46 r/100 r 6enka, 4To
Ha 7,6 % 6onblue, yem B 2020 r., U Ha
9,9 % Bbiwe, yem B 2022 r. Tpu aToM
cnenyeTt OTMETUTb, YTO MO HEKOTOPbIM
uccnenyembim obpasuyam B 2021 r. Ha-
ontofanocb oTpuuaTesibHOe BUAHUE
60/1bLIOr0 KONIMYecTBa 0CafKOB Ha CO-
nepxanue rnodynuHa (PCK 3aps - 8,86
r/100 r 6enka — Ha 10,9 1 9,9 % HUXe,
yem B 2020 n 2022 rr. COOTBETCTBEH-
Ho; PCK lpackopH — 9,31 r/100 r 6en-
Ka — Ha 6,5 n 4,4% Huxe, yem B 2020
1 2022 rr. cooTBEeTCTBEHHO). Hanbonee
0T3bIBYMBbLIM Ha ocagku 2021 r. (6o-
nee 40 % npupocTa) okasascs obpasel,
Hoea (13,68 r/100 r 6enka).

Mpyn u3yyeHUM BANAHUA MNOrOAHbIX
YCNOBWUWA BblpallMBaHUA Ha Hakonne-
HUe rITENIMHOB He BbISABJIEHO NPSAMON
3aBUCUMOCTHU, KaK U 3HAUYNUMBbIX U3Me-
HeHun y copToobpasuoB. Hanbonblias
npubaBka no [aHHOMY MoKasaTento
oTMeyvanacb y nuHumu 421/20 (Gonee
40 % — 26,81 r/100 r 6enka), nokasas-
wen B 2021 r. MaKCUMasbHbIN pe3synb-
TaT cpenmn nsyyaembix obpasuyos. Hau-
MeHee HacblWeH rnrTennHomMm B 2021 r.
OTHOCUTENIbHO WHbIX NleT uccrefoBa-
Hun 6enok y copta PCK 3aps — 21,83
r/100 r 6enka, 4yTo Ha 18% Huxe no
cpaBHeHuto ¢ 2020 1 2022 rr.

nuTaTeslbHbiX 6enKoBbIX dpakuuin —
nokasano obpaTHyH 3aBUCUMOCTb OT
KonuyecTBa 0CafKOB MO BCEM U3yya-
emMbiM copToobpa3suam. CpegHee CHU-
XeHue rno aTomMy nokasaTtento B 2021 r.
coctaBuno 12,3 14,5 % oTHOCUTENbHO
2020 n 2022 r. cooTBeTCTBEHHO. Hau-
NyJylwmne nokasaTtesiv N0 CHUXEHUIO CO-
JepXaHus 3Ton pakuun BbiABREHbI Y
copta PHUUCK 1 (18,08 r/100 r 6en-
Ka — Ha 21,5 % Huxe 2020 r. n Ha 24,1
% Huxe 2022 r.) u PCK Apopa (19,47
r/100 r 6enka — Ha 21,8 % Huxe 2020
r. v Ha 25,1 % Huxe 2022 r.). HaumeHee
OT3bIBYMBbLIM MO [aHHOMY MokasaTe-
N0 okasanca copToobpasey 421/20
(19,25, 19,08, 19,5 r/100 r Genka B
2020, 2021, 2022 rr. COOTBETCTBEHHO).

PaccmaTpuBas cpepgHee 3HauveHue
cogepxaHua dpakuyun benka B 3ep-
He KyKypy3bl B 2020-2022 rr. u cono-
CTaBNsis 3TW [JaHHble C MokasaTtens-
MW BbiNafeHUs 0CafKoB B TeyeHue
BereTauuu, MOXHO OTMETUTb MPSAMYHO
3aBUCUMOCTb 3TUX MNoOKasaTenen no
anbbymMuHy u rnobynuHy — Haubosee
3HaAYUMBbIX [N NUTaTeNnbHOCTU Mpo-
aykta. B 2021 rogy aTu nokasaTtenu
coctaBunu 16,34 r/100 r n 9,47 r/100
r 6enka cooTBeTcTBEHHO. B 2020 roay
copepxaHue anbbymuHoB 6bin1o 12,11
r/100 r 6enka, a B Haubosee 3acyLunmn-
BoM 2022 rony — 11,85 r/100 r 6enka.
CopepxaHue rnobynuHa B 2020 r. co-
ctasuno 8,78 r/100 r 6enka, B 2022 r.
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— 8,6 /100 r 6enka. Cuntaetcs, 4To
yem 6onblue BOJO- M CONepacTBOPU-
Mbix dpakuuin, TeM 6Gonbluy nule-
BYIO LLeHHOCTb uMeeT 6enok. Mpu aToMm
coaepXaHue nposiaMmMHoB B 6onee fo-
XOJMBOM rofy 3Ha4YUTeNlbHO CHU3U-
nocb — 8o 18,07 r/100 r 6enka (B 2020
r.—20,6r/100r 6enka, B 2022 r. — 21,1
r/100 r 6enka).

3aknueHune. Mcxona vM3 nosnyyeH-
HblX OaHHbIX, crieqyeT BbiBOA O TOM,
4YTO yBeNMYEHNE KOIMYecTBa OCa[KOB
HanpAMYl0 BRMSeT Ha MNUTaATesNbHYHO

LEHHOCTb 3epHa KyKypy3bl (cogep-
XaHue anbObyMUHOB M rNoOynMHOB B
fenke noeblilWwaeTcs), B TO BpeMsi Kak
cpefiHee cojepxaHue npoJslaMUHOB
(HauMeHee LeHHbIX 6enkoBbIX hpak-
LUuiA) NpuM 3TOM UMeeT TeHHEHLUI K
CHUXEHMUIO.

Cpefu M3y4eHHbIX copToobpasLoB
MOXHO peKkoMeHfoBaTb Kak Haubonee
OT3bIBYMBbIE Ha MOBbIWEHNE BIaXHO-
cTu o6pasubl HoBa (npupocT no anboy-
MuUHaM — 55 %, no rno6ynuHam — 40 %),
Aptemuga (npupocT no anbbymuHam

50 %) 1 PHUUCK 1 (npupocT no anbby-
MuUHaM 56 %).

Hanbonee nutatenbHbiM 6enkom (Mo
cofepxaHuio anbbymMuMHOB M npona-
MUWHOB) obnagatoT obpasLbl KYKypy3bl
Aptemupa (copepxaHue anb6ymuHa —
15,75 r/100 r 6enka, comepxaHue rno-
6ynuHa — 10,55 r/100 r 6enka), HoBa
(copepxaHue anbbymuHa — 15,52 /100
r 6enka, cogepxaHue rnobynuHa — 11,7
r/100 r 6enka) u PCK IpackopH (copep-
XaHue ansbymuHa — 15,75 /100 r 6en-
Ka, rnobynuHa — 9,53 r/100 r 6enka).
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Pab6oTa BbinosiHeHa B paMKax roc3afgiaHus «PaspaboTaTb Hay4yHO-MeTofnYeCKne NoAX0Abl K COBEPLUEHCTBOBaHUIO UCNIONIb30BaHUS BOAHbIX
pecypcoB B ce/lbCKOX035MCTBEHHbIX MeINOpaLyMsiX Ha OCHOBE reoMHhopMaLMOHHbIX TEXHOJIOTMIA M MaTeMaTN4yeCKoro MogennpoBaHus npu
ynpasieHun peXxuMoM paboTbl Kackafia BOAOXPaHWINLL, dKCIUTyaTaLuu ruapoMeNMopaTuBHbIX CUCTEM HOBOIO MOKOJIEHUS], obecrneyeHnm
aKcnyaTaLMoHHO HagéxHocTtu 'TC B ycnoBusx uameHeuns knumata» (FGUF-2022-0004)

CoproBble KOPMOBblIE OLHOJNIETHWE PACTEHUS UMEIOT BbICO-
KYH YPOXaNHOCTb, ObICTPbLIA POCT M XOPOLUYHO afanTauuio K
pasnnyHbIM MOYBEHHO-KIMMAaTUYECKMM YCNOBUSIM. B cBA3u ¢
9TUM, pasBUTHE TaKUX KOPMOBbIX KyNbTYp SIBNISIETCSH BaXHbIM
HanpaBfeHVEM PasBUTUSI CEJIbCKOMO XO3SIMCTBA B YCJIOBUSAX
pe3ko KOHTUMHEHTasIbHOro kKnvMMaTa Pecny6nvku Kanmbikus.
HepocTaToyHoe KOnMYecTBO aTMOCEPHbIX 0CAAKOB, MPOsIB-
NeHne 3acyx M cyxoBeeB 0OYCIOBNMBAIOT CHUXXEHME YpoXKan-
HOCTM NoneBbIX KyJbTyp. B Taknx ycnoBusax rnaBHbIM rapaHToOM
CTabuIbHOCTU NOJTyYEHUS paCTEHNEBO4YECKOM MPOAYKLMNM Bbl-
CTynaeT paLuoHasibHOe OpoLLeHue, NpUMeHsIeMOoe B KOMIJIeKce
C NUTaTesNbHbIM PEXMMOM MOYB, MPY KOTOPbIX obecrneymBaeTcs
CYLLLECTBEHHOE MOBbILLEHNE NPOLYKTUBHOCTU KYNbTyp. Ynpas-
neHve dopMMpPOBaHUEM YPOXasi Ha OPOLLAEMbIX 3eMIISIX OCY-
LecTBnsieTca nopAaepXaHMem BAAaXHOCTU B PACUYETHOM crloe
NMoYBbl HE HWXEe 3a[aHHOro O BO3AeSIbIBaHUS KyNbTypbl
YPOBHS. B cTaTbe npeacTaBneHbl pesynbTaTbl HabnAeHUN No
YPOXaNHOCTN pacTEHNI CYLaHCKON TPaBbl Y COPro-CyAaHKOBO-
ro ruépuaa B noceBax panoHMpPOBaHHbIX COPTOB, UX BOAOMNOTpe-
6/1eHne B pasninyHbIie Mo Bnaro- 1 TennoobecrneyeHHOCTH roabl
nccriefoBaHUIA Npy pasHbIXx Bogocbeperarowmx pexmnmax opo-
LLUEHWS U MPUMEHEHUS MUHEpPaTbHbIX ya00peHni. MNoneBble aKc-
nepumMeHTbl NpoBefeHbl B 2020-2022 rr. B LleHTPasibHON 30He
Pecny6avku KanMblkusi Ha TeppUTOpUM I. AnMCTa Ha OMnbITHOM
nose KanmbIUuKoro rocyfgapcrBeHHoro yHmsepcuteta B YHIIL,
«ArpoHomyc». [lokasaTenn cymMMapHOro BoAonoTpebreHus
n3y4yaeMbix KynbTYp B pa3Hble rofbl No BapuaHTaMm onbiTa Co-
cTaBuM 6326-6967 M%/ra, roe pons atMocdepHbIX 0caaKoB

Sorghum fodder annual plants are promising crops for
fodder, technical and food purposes in the conditions of
the sharply continental climate of the Republic of Kalmykia.
Insufficient amount of precipitation, manifestation of droughts
and dry winds cause a decrease in the yield of field crops.
Under such conditions, the main guarantor of the stability
of crop production is rational irrigation, used in combination
with the nutrient regime of soils, which provides a significant
increase in crop productivity. Management of crop formation
on irrigated lands is carried out by maintaining moisture in
the calculated soil layer not lower than the level specified for
crop cultivation. The article analyzes the results of studies of
total water consumption in years of different moisture and
heat supply for plants of Sudan grass and sorghum-Sudanka
hybrid under two options for the most water-saving irrigation
regimes and the rational use of nitrogen-phosphorus fertilizers
in crops of zoned varieties. Field experiments were carried out
in 2020-2022 in the central zone of the Republic of Kalmykia
on the territory of the city of Elista on the experimental field
of the Kalmyk State University in the UNPC «Agronomus».
The values of the total water consumption of sorghum crops
over the years of research according to the variants of the
experiment amounted to 6326-6967 m3/ha, depending on
the meteorological conditions of the year and the methods of
the main tillage. In the structure of total water consumption,
the share of atmospheric precipitation varied from 32.9-35.1
% in wet years 2021 to 15.6-20.2 % in dry years (2020 and
2022), the share of soil moisture reserves was 9.5-14.7 %. Due
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coctaBnsna ot 32,9-35,1 % Bo BnaxHbin 2021 rog, oo 15,6-20,2
% B cyxue rofbl (2020 v 2022), [onsi NOYBEHHbIX 3aMacoB Baru
coctaBnsina 9,5-14,7 %. o gaHHbIM HalMX HABNOLEHWI ycTa-
HOBJIEHO, YTO NPV BOJHOM pexume nouBbl 65-70 % HB MoxHO
nosnyyatb NpU BHECEHWUU Pa3/IMYHbIX 103 MUHEPaSbHbIX Yao6pe-
HWUN  ypoXalHOCTb cypaHckon Tpaebl 11,30-15,35 n copro-cy-
naHkoBoro rmbpuga — 19,61-22,63 1/ra ceHa, a Npu BOGHOM pe-
Xnme nouBbl 75-80 % HB ypoxanHocTb coctaBuna 13,05-16,43
n 21,30-24,55 T/ra ceHa cCOOTBETCTBEHHO. Taknum 06pa3om, uc-
noJsib30BaHWe COProBbIX KynbTyp, 6rarogaps X yHMBepcanbHbIM

KayecTBaM (HerIpI/IXOTﬂMBOCTI/I, 3acyxoyCToﬁqMBocm, BbICOKOM
ypox(athocm n T.,El,.), ABNAETCA BaXXHbIM 31EMEHTOM yCTOVNI/IBO-
ro pa3BUTUA CEJIbCKOIro X035IMCTBa B pernoHe.

KnioyeBbie cnoBa: CyfaHCKad TpaBa, COpI'O-Cy,D,aHKOBbIVI
I'VI6pVI,E|,, HaMMeHbLUlas BaroéMKOCTb NMOYBbI, CEHO, CyMMapHoe

BoaonoTpebneHue.

BeepgeHue. OpolleHne oKa3blBaeT MHO-
rorpaHHoe BO3[eNCTBUE, U3MEHsIS YCro-
BUS 411 POCTa U pasBUTUSI pacTEHWUN ny-
TEM pEerynMpoBaHusi MOCTYMJIEHUS BOZbI
B aKTUBHbIN Cnoi noysbl. OHO MOBbIWAET
BNTAXHOCTb MPU3EMHOro Cfos BO3A4yXa,
CO3[AET HyXHble MapamMeTpbl OJjis Hop-
MaslbHOW  XXWU3HEeLesiTeNbHOCTM  MUKPO-
OpPraHM3MOB, YNyyllaeT TEMjoBOM M Nu-
TaTeNbHbIA PeXuMMbl MOYBbI, MOBbILLAET
MHTEHCMBHOCTb (POTOCMHTE3a pacTeHUn
M TeM caMbIM CNocoBCTBYET HAKOMIEHUIO
OpPraHMYecKoro BELLECTBA, HamMoJIHEHUIO
TKaHeln BoAON 1 obecneyvBaeT yrnpyrocTb,
HeobxoauMyto ansi POTOCUHTETUYECKON
JesitenibHocTW. Boja — aTo cpepna, yepes
KOTOpYHO MpOTeKatoT Bce Buonornyeckue
npoueccbl B HAa3eMHOM U KOPHEBOMW CU-
cTemax pacTeHui. JuHamuka pexuma nu-
TaTeNbHbIX BEWECTB MOYBbI HAXoAMTCs B
HeMnoCcpefCTBEHHON 3aBUCUMOCTU OT eé
BOLHOro pexuma. MNpu onTuManbHOM BO-
OHOM pexume NpoayKTUBHOCTb WCMOJb-
30BaHUsI NUTaTENbHbIX BELLECTB HAMHOIo
nosbiwaetca [8-11, 13].

Mpv nogbope KOPMOBBIX KyNbTYp ocoboe
BHUMaHWe cnegyeT YOensiTb He TOSbKO Mo-
TEHUMaNbHOW YPOXaMHOCTH, HO U cogpep-
XKaHU0 B KOPMe NMPoTenHa, KapoTuHa, aMu-
HOKMCIIOT, YINeBOAOB, HENOCPeACTBEHHO
BAMSAIOWMX HA KayecTBO  MPOAyKuUuUM
XMBOTHOBOACTBAa. Hawbonee LEeHHbIMU
OOHONETHUMMU  COProBbIMU  KOPMOBbLIMU
KynbTypamMu sIBASILOTCSA CyfaHcKas Tpasa
M COpro-cyfaHKoBble rMbpuabl, OTaMYato-
LMEeCs: BbICOKOW YpPOXAMHOCTbIO, CNocob-
HOCTbHO B 611aronpuaTHbIX yCnoBuax Ao 2-3
pa3 3a BereTauMOoHHbIN Neproa oTpacTaTb
nocse yKOCOB WS CTPaB/IMBaHUSI, XOPOLLK-
MU KOPMOBbIMW LOCTOMHCTBaMM, 3aCyXxo-
YCTOMYMBOCTBIO U YHUBEPCANIbHOCTbIO UC-
nonb3osaHus [1-3, 6,7, 14].

Marepuanbl u metopbl. ViccnenoBaHus
NPOBOAWUCL HA 3KCNEPUMEHTANbHbIX
nonsix KasMbILUKOro rocyfapCTBEHHO-
ro ynusepcuteta B YHIIL, «ArpoHomyc»,
pasMeLLEHHOM B LieHTpasnbHOW 30He Pe-
cnybnmkn Kanmblkua Ha TeppuTopum
r. 9nucta. lNoyBa OMNbITHOrO YyyacTka

TUMMYHA pA[ns noagTuna  CBEeT/o-Kall-
TaHOBbIX MOYB. [YMYyCOBbIN TFOPU3OHT
noysbl MouwHocTbo 0,26-0,29 M KOM-
KOBaTOM CTPYKTYpbl, MO MeXaHuye-
CKOMY COCTaBYy TSXKENOCYIIMHUCTbIN.
CopnepxaHue rymyca coctaBnsietr 1,18-
1,27 %, obecneyeHHOCTb [[OCTYMHbIM
a30TOM M NOLBUXHbIM hocchopom HU3-
Koe [4, 12].

OObEKTOM UCCeqoBaHUIA ABNANUCE ar-
pOLLEHO3bI CyiaHCKOM TpaBbl copTa Kambl-
LwunHckas 51 u copro-cyaaHkoBoro rubpuaa
(CCr) copTa l'ycToNUCTHbIN. OMbIT BKIOYa
2 BapvaHTa pexuma opolleHus (noanep-
XXaHue npearnosMBOHON BIAXHOCTU MOYBbI
Ha ypoBHsix 65-70 % HB n 75-80 % HB), 4 Ba-
pvaHTa Mo NuLLEBOMY pexumy, hakTopy B
(6e3 yno6peHuii N BHECEHWE MUHEPATTbHBIX
YL06pEHUIA pacYETHBIMM [O3aMU AJ151 NOJTY-
YeHUst TPEX YPOBHEN YPOXKaNHOCTH).

MN3yyaemble KynbTypbl cesanm Mo npeg-
LIECTBEHHMKY SipOBasi MLLEHNLA U3 pacyé-
Ta 4 MIH ceMsiH/ra B NepBON fekane Mas
(korpga noyBa Ha rAybuHe 3a0eNKu CeMsiH
nporpeetcsi go 12-15 °C) psfoBbIM noce-
BOM C MexaypsiabeM 15 cm. Cnocob opo-
LUEHUS1 — MONMB AOXeBaNlbHOW MalUMHON
OKLL-64. SkcnepumeHTaslbHble faHHble
06pabaTbiBanu C MOMOLLbIO KOPPENSILMOH-
HOTO 1 OUCTIEPCUOHHOIO aHaNn3oB [5).

Pe3synbtatbl U 06cyxpaeHue. Bbipalym-
BaHWe OJHONIETHUX KOPMOBbIX KYNbTYp
[0aéT, Kak NpaBuso, 2-3 NosIHOLEHHbIX YKO-
ca B rof, 3a CY&T Co3[,aH1A Y HUX MOLLLHOIO
(hOTOCMHTETMYECKOrO MOTEHLMana v Npos-
NeHunst ero [encTBUS B TeYeHue BCero ne-
puopa Beretauuu. TernnoobecrneyeHHOCTb
B Nepuojn BeretauuMm 3epHOBOro COpPro B
rogbl WUCCNefoBaHUMA  XapakKTepusyeTcsi
CYMMOW aKTUBHbIX TemnepaTyp BO3gyxa
1268-1309 °C, no gaHHbIM MeTeocTaHuun
9nucta. B TeueHne BereTaumMoOHHbIX Me-
pYOLOB M3y4yaeMbiX JNET WUCCNefoBaHWUM
CyMMa aKTMBHbIX TemnepaTyp Bo3Ayxa
npeBblllana CpefHerofoBble 3Ha4YeHUs U
coctaBnana 107-148 °C. PasHuua mexay
10-TULHEBHOW CpefHEeCYTOYHOM U Cpef-
HerofoBov TemnepaTypow Bo3gyxa 4,1 °C
B utoHe 2020 r. 1 4,6 °C B aBrycte 2022 r.

to their high drought resistance and economic versatility
sorghum crops make it possible to increase the stability of
fodder production in the farms of Kalmykia. Based on the
results of the research, it was found that under the water
regime of the soil, 65-70 % of MBHC can be guaranteed
to be obtained with the introduction of various doses of
mineral fertilizers, the yield of Sudan grass 11.30-15.35 and
sorghum-sudanese hybrid — 19.61-22.63 t/ha of hay, and
with a soil water regime of 75-80 % MBHC, the yield was
13.05-16.43 and 21.30-24.55 t/ha of hay, respectively.

Key words: Sudanese grass, sorghum-Sudanese hybrid,
lowest soil moisture capacity, hay, total water consumption.

CaMbIM XapK1UM U3 Uccrefyemblix net 6bi
2021 ropn, Korga CyMMa aKTUBHbIX TeM-
nepaTyp 3a BereTauuoHHbI Nepuos  U3-
y4yaeMbIx KynbTyp (Mai-ceHTA0pb) cocTa-
Buna 1309 °C, yto Ha 148 °C BbliLwe HOpMbI,
Opyrve rogbl UccnefoBaHUNA Toxe Oblu
3acyLunMBbIMU, B Npefenax cpefHeMHOro-
JIETHUX 3HAYEHUA.

B npotmBononoxHocTb Tersioobecne-
YeHHOCTU 06LLee KONMMYECTBO OCAOKOB U
XapakTep WX pacnpepeneHuss B TeuyeHue
BereTaLMOHHOro nepuoga B 6onbluen Mepe
obycnaBnuBanu pasnuMyus Nno rogam uc-
cnefoBaHus.

Haunbonbluee KonMyecTBO OCafKoB 3a
BereTaluMoHHbIA Mepuos MoceBOB COp-
rosbIx KynbTyp Bbinano B 2021 rogy -
227 MM, uTO Ha 39 MM (20,7 %) BbilLe cpeg-
HerofoBoro 3HayeHus, a B 2020 rogy — Ha
79 MM (9,4 %) HUXe cpeiHeroOBOro 3Ha-
YyeHus. B 2020 n 2022 ropgax KonmMyecTBo
aTMocdepHbIX ocagkoB coctaBusio 109
n 121 MM, COOTBETCTBEHHO, YTO MOYTU
BABOE U Ha 36 % MeHblUe cpeaHeronoBo-
ro ypoBHs.. Ha ceHo copro-cyfaHKoBble
rmbpuabl U CydaHCKyto TpaBy ybuparoT ¢
MHOrOKpaTHbIM CKalLUMBaHUEM, B MeEpPUOS,
BbIX04a CyaHCKON TpaBbl B TPYOKY — Ha-
yano BbIMETbIBaHMs, yepe3 45-60 pHen
nocne npopactaHus. Npu 3TOM BbICOKMUIA
ypOXaln MacCbl COOTBETCTBYET MOBbILLEH-
HOMY cofiepXXaHuto npoTenHa (fo 7-12rHa
1 K. €.), KapOTMHA, HU3KOMY — KJeT4YaTKu U
OT/IMYaeTCs BbICOKON MepeBapvMOCTbHO.
Yepes 30-40 gHew mocne nepBoro ykoca
HauuMHatoT ybupaTb BTOpou (I-Il mekapa
aBrycTa), a K TpeTbeMy yKocy NpuctynarT
K I-1l pekape ceHTsi6ps. [MoneBble uccne-
[OBaHUs MoKasanu, 4YTO BNaXHOCTb MO-
YBbl U BHECEHME MUHEPASIbHbIX YA00peHui
OKasbIBalOT GonblUOe BAMSIHUE Ha POCT,
pa3BuTUE M YPOXANHOCTb PacTEHUN Kop-
MOBbIX COProBbIX KynbTyp. YpoXalHOCTb
COpProBbIX B CyMMe 3a 3 yKoca (B cpegHeM
3a 2020-2022 rr.) BapbMpoBana B npege-
nax 8,52-24,55 1/ra cena (tabnumua 1).

Hawnbonee BaxHOW 0COBEHHOCTLHO COPro
TPaBSIHACTOrO SIBNISIETCA ero cnocobHOCTb
nocne ybopku otpactaTtb. PacTeHus aTou
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KynbTypbl ObICTPO BOCCTaHaBAMBAKOTCA
nocne ykoca, obpasys npu GnaronpusT-
HbIX YC/TOBUAX HECKOJbKO YKOCOB 3€S1IEHON
Maccbl. B rogbl moneBbIx uccrnegoBaHuUm
copro-cynaHkoBble rMbpuabl fasanu 6o-
Jlee BbICOKME ypoXau, YeM cyaHcKas Tpa-
Ba, Gnarofaps nyJywemMy oTpacTaHus OT-
aBbl. [lpu BnaxHocTtn noysbl 65-70 % HB
Ha BapwuaHTe 6e3 yno6peHuii nocesbl CCIM B
cpefHeM obecneunnu nonyyeHue 16,29 1/
raceHa 3a Tpurofa, B TO BpeMsl KaK CyiaH-
ckas TpaBa — 8,52 T/ra. B ecTecTBeHHbIX
YCNOBUSIX Ha BapuaHTe 6e3 yaobpeHun u
6osiee BbICOKOM YPOBHE BOAHOI0O pexuma
(70-80% HB) ypoxamnHocTb ceHa CCI co-
ctaBuna 16,80 T/ra, cymaHckown TpaBbl —
9,95 1/ra, npubaBKa 3a CYET pexunmMa opo-
LLeHMs1 Ha ecTecTBEeHHOM chOHe cocTaBuna
ot 0,51 no 1,43 1/ra (3,1 % 1 16,8 % coot-
BETCTBEHHO). Ha yno6peHHbIX BapuaHTax
npu yBennyYeHUn BRaXHOCTW MoYBbl C 65-
70 % HB po 75-80 % HB nepepn nonusom
YPOXaNHOCTb CeHa CyaHCKOW TpaBbl paB-
Hanacb 11,30-16,43 T1/ran 19,61-24,55 1/ra
CCI, MakcumarnbHoe 3HauyeHue npubaBKu
nonyyeHo Ha BapuaHtax NP, v N, P —
1,69-3,10 7/ra.

YBenuyeHve ypoxanHOCTU ceHa nof, Bn-
AIHWEM BHECEHUSI MUHEpPasbHbIX YO00peHui
COCTaBWII0 3a rofbl UCCIeJOBaHW NMpK No-
Jmee 65-70 % HB Ha BapnaHTe N, P, —2,78-
3,32 1/ra(20,4-32,6 %), Ha BapnaHTe Ny P, —
4,58-6,18 1/ra (37,9-53,7 %), Ha BapuaHTe
N, P, — 6,83-6,34 1/ra (38,9-80,2 %). INpn
nonmee Ha ypoBHe 75-80 % HB npubaBka
ypoxas ceHa coctaBuna: NP, — 3,10-
4,50 T/ra (26,8-31,2 %) n N, P., — 6,25-7,66
T/ra (456-628 %), N, ,P,, — 648-7,75 T/ra
(46,1-65,1 %). B 3aBUCUMOCTU OT NOrOAHbIX
YCNIOBUM NeT UCCNefoBaHUN BNAXHOCTb B
aKTUBHOM crioe noysbl (0-70 cM) Ha ypoBHe
65-70 n 75-80 % HB noapepxvBanu 3a ne-
pviog Beretaumm CCI n cygaHckom TpaBsbl B
1-M yKoce 4-5 BereTauyoHHbIMU MONNBaMK,

Tabnuua 2 — KoppensijMoHHasi 3aBUCMMOCTb NMPOJYKTUBHOCTU KOPMOBbIX Tpae (Y)
C BOAHbIM PEXVUMOM MOYBbI (X) U j03aMU MUHeparnbHbIX ya06peHuit (Y)

MapameTpbl ::Hm:: ; p:; YpaeHeHue perpeccuu l'((::g;f::::';

CyaaHckas 65-70 Y = -9,067 + 0,0027x + 0,048y 0,95

TpaBa 75-80 Y =-11,743 + 0,0032x + 0,051y 0,91

cor 65-70 Y =-11,217 + 0,0047x + 0,024y 0,96
75-80 Y =-6,915 + 0,0035x + 0,058y 0,93

BO 2-M ykoce 3-4 nonveamu, B 3-M ykoce
2-3 nonmBamu. OpocuTenbHasi HOpMa 3a
rogbl mccnepoBaHuin (2020-2022 rr.) npu
65-70 % HB cocTtasuna 4083 m3/ra, npu 75-
80 % HB — 4700 m%/ra, ucxoas U3 UCnosb-
30BaHUs1 MOYBEHHOW Bnarn n Bo3aencTeus
BbiNaBLMX ocagkoB. CyMMapHoe BOfO-
notpebneHve B cpefHeM 3a Tpu roga npu
noanepXxaHuM npeanonvBHOM BAXHOCTU
nouBbl 65-70 % HB cocTaBnsana 6326 mM*/ra,
npu 75-80 % HB — 6967 M3/ra (pucyHoK 1).
B 2020 cyxom rogy Ha gonto aTmocdpep-
HbIX ocaakoB npuxoaunocb 15,6-16,7 % ot
obLero BogonoTpebrieHns, Ha [OMo ro-
YBEHHOW BJary, UCMoJsib3yemomn pacTeHus-
MU anst popMMpPOBaHUS NMPOLYKLMOHHOIO
npotecca v ypoxasi, — 8,7-9,5 % ot obLue-
ro Bogonotpebnenus. B 2021 rogy Bo Bcex

65-70% HB

BapvaHTax ornbiTa [0Ns NMOYBEHHOW Brarv
B CTPYKTYpe obLLero BogonoTpednenus, [o-
CTYMNHOW [NS1 pacTeHW Cy[aHCKOW TpaBbl,
yBenuuunacb u coctasuna 134-147 %, aB
2017 roay [onsi MOYBEHHOW Bfarv NMoHWU3u-
nacbk 80 9,8-10,0 % oT cymmapHoro Boorno-
TpebneHusi. AT pesynbTaThbl CornacyroTcs
C TeMnepaTypHbIM PEXUMOM 1 OUHAMUKOMN
BJTAXXHOCTM NOYBbI B UCCiefyemMble rofbl.
MaTtemaTuyeckas obpaboTka pesynbTa-
TOB MCCNef0BaHUM BbiSIBUIA TECHYHO KOP-
penALMOHHYIO B3aUMOCBS3b YPOXaNHOCTH
CeHa OJHOJIETHUX KOPMOBbIX KynbTyp C
PEXUMOM BNAaXHOCTU MOYBbI M BHECEHNEM
MUHepasibHbIX ypobpeHuin. dTa 3aBuUCK-
MOCTb OTpaXaeTcsl JIMHENHbIMWU YypaBHe-
HUAMK, U KoadpbumumeHT Koppensuum (r)
BapbupyeT oT 0,91 o 0,95 (Tabnuua 3).
75-808/0 HB

[l - opocutensHas Hopma, m¥/ra; |- atMocdepHbie ocagku m¥/ra; [l] - nouseHHas Bnara, M%/ra

PucyHok 1 — CTPyKTypa CyMMapHOro BO0NoTPeG/ieHNsi COProBbIX KyNbTyp Ha CEHO

Tabnvua 1 — YpoXkalHOCTb ceHa CyfJaHCKOl TpaBbl 3a BereTalmio,
cpepHee 3a 2020-2022 rr.

dakTop B: YpoxaiHoCTb OTKINOHEeHUs
dakTop A: npegno- YPOBeHb ceHa, T/ra no chakTopam, T/ra
JIMBHas BNIAXXHOCTb | MUHepanbHOro
nouebl, % HB nuTanus, kr | CYA3AHCKaA | e A B
A.B.fra EEUES

65-70 6e3 ynobpeHui 8,52 16,29 | - - - -
NPy, 11,30 |1961| - | - |278]332
NgoPs, 13,10 2247 | - - |458]6,18
N,ooPso 1535 |2263| - | - |683]634

75-80 6e3 ynobpeHui 9,95 16,80 | 1,43 | 0,51 - -
NPy 1305 |21,30|1,75]1,69|3,10] 450
Ng.Ps, 16,20 24,46 | 3,10 | 1,99 | 6,25 | 7,66
N, 0P+ 16,43 2455 (1,08 192|648 | 7,75

HCPO5 chakTopa A .. 0,93

HCPO5 chakTopa B 1,31

HCPO05 B3aumopencteue 185

chakTopos AB '

3aknioyeHue. [lonesBble uccrnepoBa-
HUS, NpoBefEHHble Ha CBeTNOo-KalTa-
HOBbIX TSAXEJSIOCYINIMHUCTbIX Mo4YyBax B
Pecnybnuke Kanmbikusi B rogbl ¢ pas-
JIMYHOW Tenno- U BnaroobecneyeH-
HOCTbIO, MOKa3blBalOT, YTO COProBble
KyNbTYpbl O4EHb XOPOLIO pearupyroT Ha
ONTMMU3aLMIO BOOHOIO M NUTaTesnbHo-
ro pexuMoB MouYBbl. PedynbTaTbl uc-
cflef0BaHU nokasanu, YTo npuemre-
MYIO YPOXaWHOCTb MOXHO MOJlyYUTb
B YCJIOBMAX OpOLUaeMOro 3emsefenus
N NpUMeHeHUs Hay4yHO OBOCHOBAaHHbIX
MWHepasbHbIX yaobpeHuin. YnpasneHune
BOAHbIM U MULLEBBLIM PeXMUMaMM Ha Mo-
ceBax COProBbIX KyfAbTyp Mno3BonfeT
nonyyaTb ypoxan, 6nM3Kui K 3anpo-
rpaMMuMpoBaHHOMY. Tak, Npu BOLHOM
pexume noysbl 75-80 % HB npu BHece-
HUW PasINYHbIX [03 MUHEPanbHbIX YA,0-
6peHunin MoXxHO nonyyatb 13,05-16,43 1/
ra ceHa cypgaHckomn TpaBbl n 21,30-24,55
T/ra ceHa copro-cyfaHKoBoro ruépuaa.
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opoluaemoro 3emnenenusi», Bonrorpag, Poccuiickas degepauyms
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UccnepoBaHus BbINoIHEHbI B COOTBETCTBMUM C rOCYAapCTBEHHbIM 3afaHneM Ha 2022-2024 rr. ®I'6HY «BcepoccuiicKuii Hay4YHO-nccIe;0BaTeNIbCKUIA
UHCTUTYT opoluaemMoro 3emsegenusi» no teme FNFR-2022-0003 «[aTb oLeHKY 3KOJIOrM4ecKOMY COCTOSIHUIO arponiaHALwachToB nNpu ux [4JIMTe/IbHOM
perynsipHoM OpOLLIEHNH B YC/IOBUSX YCUITEHUS AaHTPOMOreHHbIX U KIIMMaTUYECKMX CTPECCOBbIX BO3AENCTBMI HA OCHOBE JaHHbIX 3KOJIOro-MeiMopaTuB-
HOro MOHUTOPUHIa C UCIOJIb30BaHNEM TEXHOJIOMMI LiMGHPOBOro aHam3a»

McKyccTBeHHbIe HEMpPOCeTU NPeACTaBsSHOT COOO0M NepcrneKkTUB-
HOe NMporpaMMHoe cpefcTBO 06paboTku BoNbLLMX faHHbIX, 0bna-
JatoLee 3HaUUTeNbHbIM MOTEHLMANOM NPUMEHEHUS B CETbCKOM
XO3AMCTBE, B TOM YKCIIE U B OpOLLAeMOM 3emrieenmu. Mpobre-
MaTVKa OUCTaHLMOHHOMO 30HAMPOBAHWS NaHAWadgToB B YacTu
MOHUTOPUHra arpoOUTOLLEHO30B C OLEHKON B peaslbHOM Bpe-
MeHU KoMriekca (hakTOPOB BOJHOMO M TPOGMYECKOro cTpecca
pacTeHui SIBNSIETCSA OHUM U3 KIIFOUYEBbIX (haKTOPOB afarnTaLum
BO3MOXHoCTeln MHaycTpumn 4.0 K 3ajayaM CeJIbCKOXO3SICTBEH-
HoOW oTpacnn. TeopeTnyeckuin annapaTt BbICOKOTOYHOMO 3emriefe-
JS, B T. Y. U C MPUMEHEHNEM OUCTAHLMOHHOTO MOHUTOPUHIA, Obi
3aroXeH COBETCKUMM yYéHbIMK B 1950-X IT. B paMKax MeTofo-
JIOrMM MaTeMaTUYECKOM 1EKOMMO3ULMM NOJIS Ha KBa3WOOHOPO -
Hble yyacTku. KBasvogHOPOOHOCTb AaHHbIX Y4acTKOB O3HAYaeT
OHOPOOHOCTb MX FEOMETPUYECKMX NMapaMeTPOB MpU MHOr000-
pasun oTcnexvBaeMbix (heHONOrMYECKMX MPU3HAKOB PacTeHWN
Ha yyacTke, YTO 0bnafaeT [OCTAaTOMHO CUMbHOW AJ1s1 MPUHATUN
arpoOHOMUYECKUX peLLeHU Koppensiuyen AaHHbIX MPU3HaKoB C
MHOXeCTBOM (paKTOPOB PasBUTUA PacTeHWM, a TakKe pasiny-
HbIMY OUTONATONOTUSIMU. YCTPaHEHHAsi COBPEMEHHBIM YPOBHEM
PasBUTUS BbIYUCIIUTENBHON TEXHUKN HEAOCTAaTOMHOCTb anmnapat-
HbIX MOLLHOCTEN ONsi MOAAEePXKKN arpOHOMUYECKUX PELLEHUN C
MOMOLLLbKO UCKYCCTBEHHOMO MHTESIIEKTa CO30aET BO3MOXHOCTU
NPaKTUYECKON peanu3aumy UHTeNeKTyasbHbIX Kubepdusunye-
CKMX CUCTEM, MHTETPUPYIOLLMX AaHHbIE PA3IMUHOW (HU3UYECKON
npupogpl. Mpu 3ToM 0cobbIM MOTEHLMaNoM B aBTOMaTU3aLmm
OeLuntpoBKM a3poKOCMUYeCKUX OOTOCHUMKOB arponiaHaLad-
TOB M arpochutoLieHO30B 00afatoT CBEPTOYHbIE HENPOHHbIE
CEeTW, apxXuTeKTypa KOTOpbIX OMTUMM3WUpOBaHa s 06paboTku
rpaconyeckux AaHHbIX. B pabote npoBenéH 0630p 3apybexHbIX
N OTEYECTBEHHbIX My6nvKaLuMin No OaHHON TEME, PacCMOTPEHbI
npeanocbiKM afanTaumm CBEPTOYHbIX HeMpoceTen K npobnema-
TUKE PasBUTUS UHTESNEKTYaNbHbIX UHDOPMALIMOHHBLIX CUCTEM B
OpoLLaeMoOM 3eMiefenium, a Takke MeToL0sorn BepudmnkaLmm
JaHHbIX OWUCTaHLUMOHHOrO 30HOMPOBaHWUSA 3eMSIM KOHBEHLMO-
HaslbHbIMY TaBOPaTOPHLIMU METOAMMU.

Artificial neural networks are a promising software tool
for processing big data, which has a significant potential
for application in agriculture, including irrigated agriculture.
The problem of remote sensing of landscapes in terms of
monitoring agrophytocenoses with a real-time assessment
of acomplex of factors of water and trophic stress for plants is
one of the key factors in adapting the capabilities of Industry
4.0. to the tasks of the agricultural sector. The theoretical
apparatus of high-precision agriculture, including remote
monitoring, was founded by Soviet scientists in the 1950s.
within the framework of the methodology of mathematical
decomposition of the field into quasi-homogeneous sections.
The quasi-homogeneity of these plots means a homogeneity
of their geometric parameters with a variety of tracked
phenological traits of plants on the plot, which has a strong
enough correlation of these traits with a variety of plant
development factors, as well as various phytopathologies,
for making agronomic decisions. Eliminated by current
level of development of computer technology, the lack of
hardware capacity to support agronomic decisions using
artificial intelligence creates opportunities for the practical
implementation of intelligent cyber-physical systems that
integrate data of various physical nature. At the same
time, convolutional neural networks, the architecture of
which is optimized for processing graphic data, have a
special potential in automating the decoding of aerospace
photographs of agrolandscapes and agrophytocenoses. The
paper reviews foreign and domestic publications on this
topic, considers the prerequisites for adapting convolutional
neural networks to the development of intelligent information
systems in irrigated agriculture, as well as the methodology
for verifying Earth remote sensing data using conventional
laboratory methods.

KnioyeBble croBa: TouHoe 3emsenenuve, kubepdmsmueckue
CUCTEMbI, UCKYCCTBEHHbIE HEMPOHHbIE CeTH, GonbluMe AaHHble
B CEJIbCKOM XO3SNCTBE.

Key words: precision agriculture, artificial neural networks, big
data in agriculture.
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BBepeHue. lIcKycCTBeHHble HEWPOH-
Hble CeTu ABNAKTCA 0COObIM Kaccom
HeSIMHENHbIX MaTeMaTUYeCKUX MOAENEN,
peanusyolmx anroputMbl  MaLIMHHO-
ro oby4yeHusi. OOyuyeHue 3akntoyaeTca
B MOBbIWEHNUM TOYHOCTU IKCTPaKLMM
M3 BXOOHbIX LaHHbIX 3a[aHHOro BEKTO-
pa NpM3HaKoOB, CTaTUCTUYECKOW OLLEHKM
3KCTParnpoBaHHbIX [AHHbIX Ha OCHOBE
npefycTaHoOBNEHHbIX  K03huULUEHTOB
B i pe MOLENN U MOCTPOEHNS IKCTpano-
NAUMA Ha BbIXoAe.

MoHATMe HelpoceTn OblIO BrepBble
BBEEHO B KOFHUTUBUCTUKE — MYJib-
TUOUCUMNIMHAPHOM  HanpaBfieHUn Ha
CTblKe HeNpodM3nMoNorMn U KOFHUTUB-
Hoit ncuxonorum [11], uccnepyrowmx ae-
ATENbHOCTb FOSIOBHOrO MO3ra, aHanoruu
C KOTOpPOW co3fanu MNpeanochbinkv ans
BbIpaboTKM TEOPUU UCKYCCTBEHHOIO UH-
Tennekta. Hacneguem atoro siBnseTcs u
caMo MOHSATUE UCKYCCTBEHHOWN Helpoce-
1 (MHC, Artificial Neural Network, ANN),
BBeAEHHOE ONA pa3/iMyeHns ecTecTBeH-
HOW HenpoceTM B COCTaBe FOJIOBHOIO
Mo3ra C e€ YynpowegHHbIM nogobuem,
peanusyemMbiM NPOrpaMMHbIMU anropuT-
MaMmu.

970 nopobue 3aksoyaeTcs B HanUuum
B IHC MHoXxecTBa cy6anroputmoB, ume-
HyeMblIX y3namu (nodes) nnv cobcTBeHHO
He/ipoHaMu, KOTOpble WHAUBUAYANbHO
NPUHUMALOT peLleHune B pa3pese NocTas-
JIEHHOM 3afauyun, YTO MaTeMaTMyecKku pe-
anuayeTcsi Yepes HeNMMHENHY (OYHKLMIO,
apryMeHT KOTOpPOW ABASeTCA JIMHENHOW
KOMOMHaLUMen BXOAHbIX CUrHanoB. GyHK-
uus, HasblBaeMasi pyHKLMeR akTMBaLum
WA nepenaTtoyHon dyHKLMER, MopaeT
nmbo He NofaéT Ha Bbixon cybanropuT-
MabvHapHbIA CUrHaM, UMEHyeMbli BO3-
OyX[OEeHUEM WNWM aKTUBaLUMEN HenpoHa,
npu 3TOM CUCTEMA 3aNOMUHAeT pesysib-
TaTbl PELUEHUsI aHasIoMMYHbIX 3afjay B
npeabIoyLLUX UTepaLUsix U NoCpeacTBOM
OMHAMUYECKOrO U3MEHEHUSI BECOBbIX KO-
acbdumumneHToB hopMUpyeT Mexay Hew-
poHamMu cBsi3u, 0O0O6LLEHHO MOA06HbIe
CMHancaM ecTeCTBEHHOM HenpoceTw.
MpuHLMN MX B3aUMOLeNCTBUSA, MaTeMa-
THUYeckn chOpMYSIMPOBAHHbI YOPPEHOM
Mak-Kannoxom u Yontepom [utTcom
(1943), ocHoBbIBaETCS Ha yCUEHUN CBSI-
3ei MeXAay aKkTMBMPOBABLUMMUCH B Ofi-
HOW UTepauuu HelpoHamum [15].

Ha fA3blke opurMHana a3TOT npolecc
6b171 0606LEH EMKON M achopUCTUYHOM
cdopmynupoBkon «fire together — wire
together». CoBpemeHHass Mogefb WcC-
KYCCTBEHHOIO HEMpPOHa, UCMoNb3ytoLlas
CYMMUpOBaHME BXOASLLUX CUFHANOB C
NPUCBOEHNEM BECOBbIX KO3 OULNEHTOB
1 pyHKUMIO aKTUBaumK, bbina paspabo-
TaHa ®paHkoMm PoseHbnatTom, cosparte-
NeM nepuenTpPOHHOro anropuTMa, peanum-
30BaHHOro B HempokoMmmnbtoTepe «Mark |
Perceptron» — nepsom paboyem obpasue
MHC (1960), orpaHMYeHHO CMOCOGHOM K

rpachnyeckomMy pacnosHaBaHUIO TEKCTO-
BbIX CMMBOJIOB, B TOM YMC/le PyKOMuC-
HbiX. OgHako pa3paboTku ®. PoseHbnat-
Ta, CYLLeCTBEHHO onepeanB CBOE BpeMs,
He MOMYYUnU LIMPOKOro BHEAPEHUS Nnpe-
XJle BCEro B CUIy HexBaTKM OOCTYMHbIX
BbIYMCUTENbHbIX MOLLHOCTEN. MeiH-
CTPUMOM  UCCNEAOBAHUA  MALUMHHOIO
obyyeHuss cTanu gpyrue HanpasieHus,
npenMyLLecTBEHHO OCHOBaHHbIE Ha pas-
JIMYHbIX BapMaHTax CUMBOJIbHbIX BblYMC-
JIEHWUI 1 NOCTPOEHUSI AEPEBBLEB PELLEHUN.
KayecTBEHHbIN CKAYOK B MOLLHOCTSIX
9BM B 80-90x rr., a 3aTeM B pasBuTUU
annapaTtHbIX rpacuyecknx yckoputenen
(OMCKpeTHbIX BUAeoKkapT obllero Ha-
3HaYeHUs U aHanorMyHbIX, Ho Bonee npo-
M3BOAMTENbHbIX CMeLManuavpoBaHHbIX
ycTpoiicTe) B 2010-x IT. NOBMEK 3a coboit
BO3poXgeHne uHTepeca K WHC, koTo-
pble B HacTosiliee BpemMsl MPUMEHSIOT-
CA B LUMPOKOM Kpyre 3afauy, CBA3aHHbIX
c 006paboTKOW [AaHHbIX, B 0COBEHHOCTMU
T. H. «6onblunx gaHHbIx» (Big Data), uTo
BK/tOYaeT B cebsi gewmncpoBky rpacm-
YecKuX [aHHbIX, B TOM YMCie NOTOKOBbIX,
C OCyLLecTBNIEHWEM pacrno3HaBaHus |
knaccudmkaymm obpasoB, KacTepHOro
aHanusa, peanvsauum NPOrHOCTUYECKMX
MOJenen Ha OCHOBE 3KCTpanonsLum Bpe-
MEHHbIX pPALOB, aBTOMAaTU3MPOBAHHOE
yrnpaB/ieHne TeEXHONOrMYeCcKUMU npoLiec-
caMu 1 NOAAEPXKY MPUHATUS peLleHun,
KonnabopaTuBHYO OUNbTPALMIO JaHHbIX
B MOWCKOBbIX cuUcTeMax ¢ ux pudde-
peHUMpOBaHMEM MOA, WMHAMBUAYaNbHblE
npeanoyTeHns nonb3osartenen [4].
MaTtepuanbl u metoabl. MHOroobpasue
3afay BnevyéT 3a cobo MHoroobpasue
apxuTeKkTypbl M runepnapameTtpos WHC.
lMnepnapameTpbl NpegcTaBnaoT cobon
npenycTaHOBMIEHHbIE AaHHbIE, yNpaBAsito-
LMe anropuTMOM MaLLMHHOTO 0By4YeHus:
KOJIMYECTBEHHbIE MapaMeTpbl HEMPOHOB,
CNOEB M 3afaHHble OYHKLUMUM aKTUBaLWK,
napameTpbl e copmupytoTca B xone
06y4yeHns1 BHYTpY anropuTMa 1 CBA3aHbl,
npexme Bcero, ¢ ONTUMU3aLMEN BECOBbIX
K03hhULMEHTOB U yCTPaHEHEM OLIMOOK
B 06yyeHuun. Apxutektypa MHC chopmmpy-
€T KayecTBeHHble CBOWCTBa CNoé., op-
MUPYEMbIX HEMPOHAMK, @ TaKXe MPUHLMU-
Nbl PacnpoCTPaHEHUs1 CUTHANOB BHYTPU
CNOEB U Mex Ay HUMM. CyLLLecTBYET CBbILLe
20 knaccoB apxuTekTypbl MHC [17], ogHa-
KO 0606LLLEHHO OHM CBOLATCS K TPEM rpyn-
nam: HeMpoceTun C NPsIMbIM pacnpocTpa-
HeHueMm cwurHana (Feed-Forward Neural
Networks, FNN), roe peanusyroTcsi MHOrO-
obpasHble BapuaHTbl B3aMMOLENCTBUSA
nepLenTPOHHbIX asropuTMOB, CBEPTOY-
Hble HewpoceTn (Convolutional Neural
Networks, CNN), roe BxoAHble [aHHble
nepeg, NocTynieHWeM B MepLenTPOHHbIN
anropuTM nopagepratoTcs npenodpaboT-
Ke yepe3 cneumasibHble C/oM, OCYLLEeCT-
BNAIOWME MaTeMaTUYecKyro ornepaLuio
CBEPTKWN, W PeKyppeHTHble HEenpoceTu

(Recurrent Neural Networks), ocHoBaHHble
Ha UMKIMYHOM B3aUMOLENCTBUM CIOEB U
npuHUMne obpaTHOro pacnpocTpaHeHust
owwmbku (back propagation). PacnpocTpa-
HeHbl U COYETAHWUSI OCHOBHbIX KNaccoB B
paMKax OOHON apxMTeKTypbl, Hanpumep,
cBepToYHble MHC ¢ peKyppeHTHbIMK CI0-
AMM.

Pesynbtatbhl M o6cyxpenune. [ina 3a-
[ay, CBsI3aHHbIX C AewndpoBKon rpa-
hUYecKnx faHHbIX OUCTAHLUMOHHOMO 30H-
OvpoBaHusi 3eMnn B paspe3e aHanu3a
arpodunTOoLLEHO30B, Hauboree peneBaHTHa
CBEpPTOYHAA apxuTeKTypa, peanusytoLlas
anroputMbl rnybokoro o6ydyeHus (deep
learning, DL), uHaye MmMeHyeMoM «oby4e-
HUEM NpeAcTaB/IEHUIO», T.e. ornepaLuam
KnaccuduKkauum n Kknactepusauum Ha oc-
HOBe pacno3HaBaHuWs 00pasoB, KOTopble
dopmupytoTcst M3 obyvatoLmx BbIGOPOK,
CoYyeTaloWMX pasMeyeHHble o0bpasLbl
LaHHbIX, AEMOHCTPUPYIOLLME anropuTMy
obpaseL, NpaBUSIbHOrO peLleHust 3afauu,
M Hepa3MeueHHble obpasubl A/ camo-
CTOATESIbHOIO NPUHATUA peLueHuii [9]. Ap-
XUTEKTYpa CBEPTOUHbIX ceTel Oblia Brep-
Bble npepgnoxeHa AHoM JlekyHom B 1989
rogy [14] pns aBTOoMaTusaumu pacnos-
HaBaHWA PYKOMUCHbIX MOYTOBbIX KOOOB
Ha KoHBepTax. OgHako cBépToyHble MHC,
TakxXe ornepegvB pasBUTME annapaTHoO-
ro KOMMOHEHTa, He MONyYUu LUMPOKOro
pasBUTUA [0 MOSIBIEHUS] BbICOKOMPOU3-
BOAUTENbHbIX OUCKPETHbIX rpadonyeckmx
yckopuTenen, oco6o 3HaKOBbIM MOMEH-
TOM cTana paspaboTka CBEPTOYHOMN HeW-
poceTeBow apxutekTypbl AlexNet, B 2012
rogy ofepxasllen nobeny Ha creymanu-
3vMpoBaHHOM YeMnuoHaTe ImageNet, co
cpenHeit olwmbKow pacnosHaBaHus B 15,3
% onepeauBLIei cornepHMKoB Gornee Yem
Ha 10 nyHkTOB [1].

B pab6ote A. Kamilaris n F. X
Prenafeta-Boldd [10] npoaHanusupo-
BaHbl 23 nybnvkaumm us 6a3bl faHHbIX
Web of Science, nocBsiLéHHbIE NpUMe-
HEHUIO HenWpoceTeBbIX anropuTMoB C
rny6oknum obyyeHUeM B CeSIbCKOM XO-
351CcTBe, ObINO BblAENEHO ABeHafuaTb
HanpaBAeHUN NPUMEHEHUS CBEPTOUYHbIX
MHC. Hanbonee nonynsipHbIMK Hanpas-
JNIEHUSIMU  pacro3HaBaHUs U Knaccu-
durkaumm obpasoB ABMAKTCS pacnos-
HaBaHue OUMTOMNATONOrMN MO CHUMKaM
BbiCOKOro paspewenus [6, 16, 21],
newundpoBka (HOTOCHUMKOB C Knac-
cudukaumen nosepxHocTu semam [7],
JewndpoBKa aapoKOCMUYECKUX CHUM-
KOB C knaccudmkaumen MnoBepxXHOCTMU
3eMAU M KyNbTyp B arponaHgliadprax
[12], nopcueT dpykTOB NO POTOCHUM-
KaMm nnoaoBbIX gepesbes [19], nporHo-
3UpOBaHNe YPOXaWHOCTU KYKYpy3bl Ha
OCHOBEe 3KCTpanonsuun AaHHbix 033,
B T.4. BeretauuoHHbIX uHaekcos [13],
Mo enMpoBaHue NPOCTPaHCTBEHHO-
BPEMEHHOIO pacnpefeneHua Bnaru B
nouse [22]. 19 paccMoOTpeHHbIX paboT
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M3 23 TaK UM nHaye rnocesLLeHbl OLEeH-
Ke COCTOSIHUS NoCceBOB, 3 — MOYBEHHO-
My MOKPOBY, Of4Ha — pacrno3HaBaHUIO U
knaccudukaumm nopog ckoTta [20].

McTouHukamn paHHbiX gns obyyato-
L MX BbIBOPOK B flaHHbIX paboTax B HEKO-
TOPbIX CNy4Yasix ABAAIMCH BHelwwHWe 6asbl
[aHHbIX, cofepxaline Tbicaunm nsobpa-
XeHun, Hanpumep Plant Village, nnn xe
cobCcTBEHHbIE rpaduyeckme maTepuansl
aBTopoB [23]. B pa6oTax, CBA3aHHbIX C
pacrnosHaBaHMeM MOYBEHHOro0 MOKPOBa
M Knaccudpukauymen arpodUTOLEHO30B,
obyuatowme BbI6OPKN BblIM BeCcbMa He-
Gonbwmnmu (o 100 doTocHuMKoB) [12].
B pa6oTe [8] uccnegoBarnock pacnpefe-
neHve KOpHeli B MoYBe ¢ 0byyatoLLeil Bbl-
6OpPKOKN, NOSlYYEHHON C MOMOLLBIO PEHT-
reHOBCKOW KOMMbIOTEPHOWN ToMorpadumu.
TakXe B HEKOTOPbIX MpoeKTax, MOMUMO
rpadomyeckumx obyyarolmx BbIBOPOK, UC-
nosib30BannCb [OMONIHUTENbHbIE [aH-
Hble TEKCTOBOro xapakTepa [23].

B TexHuWYyeckom acnekTe onucbiBae-
MOW BbIOOPKU FOTOBbIE PeLleHus Mo uc-
nosib3yeMol  apxuTeKType HelpoceTu
(AlexNet, VGG, InceptionResNet 1 gp.) u
cobcTBEHHbIE pa3paboTkyM aBTOPOB UC-
nosib30Banucb NpuMepHo noposHy (12 u
11 paboT cooTBeTCTBEHHO). B paboTax ¢
MasnbiMu 06bEMaMK [aTaceToB npume-
HsiNacb ayrMeHTaums rpadoMyecknx faH-
HbIX OJ1s1 KOJIMYECTBEHHOrO YBeNUYeHUs
obyyaroLmx BbIGOPOK. Takxe B YC/IOBUSIX
KOJIMYECTBEHHOrO HejocTaTKa [AaHHbIX
rnokasasno CBOH M0JIe3HOCTb UCMOJIb30-
BaHWE rOTOBbIX apXUTEKTYPHbIX PELLEHUI
C BO3MOXHOCTbIO TpaHcdepHoro obyuye-
HYS, T. €. 3aMMCTBOBaHUS A5 nocneny-
tolLeit [opaboTkM BecoBbIX KO3hULM-
€HTOB [pYrnx HempoceTeBbIX MOLENew,

00yYeHHbIX Ha YaCTUYHO pesieBaHTHbIe
3apauu [18].

B OTHOLUEHMM OTeYyeCTBEHHbIX UcChe-
JOBaHMM npobnemMaTtvky MpUMeHeHus
HenpoceTen Ojs uccneqoBaHus arpodu-
TOLEHO30B TakXe criefyeT OTMEeTUTb, UTO
OJHOM M3 BaxHenwux npobnem paspa-
60TKM CBEPTOYHbIX HEMPOCETEBbLIX MOoe-
nen sIBASIeTCS HexBaTKa KayeCTBEHHbIX
n3obpaxeHuin ans obyyvatollein BblOoOp-
ku. B pa6ote [3] paccmoTpeHa npobne-
MaTuKa ayrMeHTauuu BXOLHbIX AaHHbIX
B d¢opme aspodOTOCHUMKOB, MepBO-
HayasbHbIN Habop KOTOpbIX COCTaBnsA
250 nsobpaxeHui, 04HAKO C MOMOLLbH
HaKJIoHa W TOpWU30HTaNbHOro oTobpa-
XEHUS CHUMKOB, a Takxe pobaBneHus
OWKNBOYHO pacrno3HaHHbIX N306paxeHui
OKOHYaTesbHbIN pa3Mep NojaBaeMoi Ha
Bxogbl MHC obyuvatouen BbiIBOpKM cocTa-
Bui 6500 CHUMKOB, YTO NMO3BONIUIIO 06e-
crneynTb [OCTaTOYHY 3PEKTUBHOCTb
rny6okoro obyyeHus.

B paboTte A. ®. Porauésa u E. B. Menuxo-
Boi [5] Obln nNpefcTaBneH NpPaKTUYECKUiA
pe3ynbTaT pa3paboTku MyNbTUKIACCOBOM
CUCTEMbl  pacno3HaBaHusi a3podoTo-
CHUMKOB arpoueHosa B RGB-pguanasoHe
Ha OCHOBe CBEPTOYHOrO HEMPOCETEBOro
anroputma. Ha A3blke nporpammupoBa-
Husi Python 6bin peanu3oBaH pabouuii
NPOTOTUM MUCKYCCTBEHHOIO WHTENNEKTa,
Knaccuuumpyrowmin - aspodoTOCHUMKM
arpoLieHo30B MO YeTbIpéM KJjlaccaM pac-
Nno3HaBaHUs: 3acesiHHOe MoJie, Mose co
BCXO4aMMU, MPOKYSIbTUBUPOBAHHOE MoSie, a
TaKXe NOCTOPOHHMNE OBBLEKTHI.

dakTopoM AanbHenLlero pasBuTus uc-
KYCCTBEHHbIX HerpoceTen Al CenbCKOo-
XO3AWCTBEHHbIX WCCNEefoBaHUIA SIBNAET-
CSl Hannyme MOHWTOPUHIOBOrO MOJIMIOHA
®IrbHY BHWWO3, cBeTno-KawTaHOBbIE

Bubnuorpachuuyeckmnin cnucok

NoYBbl AMHAMWUYECKMX MJIOWA[0K KOTO-
poro o6nagatoT MHOXeCTBOM NPOsIBNEHUIA
NOYBEHHON HEOQHOPOAHOCTH, B TOM Yncne
NPOosIBNEHMSIMW MOYBEHHOW [ferpagauuv
€CTeCTBEHHOr0 U UCKYCCTBEHHOIO Xapak-
Tepa. Hanpumep, B paboTte E. B. 3uHueHko
1 coaBTOpOB [2] Ha MaTepuanax faHHbIX
nIoWwafoK 3a NATUAECATUNETHUA nepu-
oA 6bl1a U3yyeHa AMHaAMUKa MOYBEHHOMO
niofopoaus M pgerpajauum nouys, Bbl-
SIBUBLLAs AONTOCPOYHOE ocnabneHve BTO-
pUYHOrO 3aconeHuns BBUAOY YMEHbLUEHUSA
hakTMyeckn BHOCUMBbIX MOIMBHbIX HOPM
B CpPaBHEHUM C COBETCKUM nepuogom. B
TO Xe BpeMsA nposBnseT cebs npouecc
MppUraumMoHHOro okapboHaumBaHus Noys,
CHWXAIOLLMIA UX BOOOMNPOHMLAEMOCTb 3a
CYET HakonseHuss kapboHaToB KanbLus,
YTO HeraTMBHO CKasblBaeTCs Ha AocTyne
BO[bl K KOPHAM pacTeHWM.

3aknioyenne. [IUCTaHLUMOHHOE  30H-
OoupoBaHue 3emnu ¢ nomoubto BIJIA
No3BOJIAET MOJYYNTb CHUMKU B MYSbTU-
cnekTpanbHoM U RGB-guanasoHax B pas-
pewieHnm 4K (~1cM Ha nuKcesb) ¢ MNOMUK-
cenbHOM NpMBSA3KoN K GPS-koopauHaTam,
BC/IeACTBME Yero NocTPoeHHas Tpéxmep-
Has Mopenb (opTodboTonnaH) y4yacTka
No3BOJISET C BbICOKOWN TOYHOCTbLIO BbISIB-
NATb rPaHnL bl 30H YTHETEHHOW BereTaumu,
KOTOPbIM MPUCYLLLa yCTONYMBasA Koppens-
uma ¢ arpodnsmMyeckMMmn N arpoxmmmnye-
ckuMu hbakTopamu perpagauuv Mnoysbl.
Bepudmkaumsa gaHHbIX nokasaTtenen ye-
pe3 KOHBEHLMOHaNbHble nabopaTopHble
uccnegoBanus cogepxanusa NPK, no-
YBEHHOWN BNIAXHOCTU U COCTaBa MOYBEH-
HOro pacTBopa MO3BONNT MCMONb30BaTb
9T JaHHble Ans hopMUpoBaHUs BEKTOpa
Np13HaKkoB B rnybokom obyyeHun uckyc-
CTBEHHOW HeMpoCeTU MYJSIbTUKIIaCCOBOMY
pacno3HaBaHMUIO JaHHbIX Y4acTKOB.
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B paboTe paccMOTpeH TEXHONOMMYECKUIA MPOLIECC CMELLIEHUS
)XMBOTHOBOAYECKMX CTOKOB M BOLbI C MOMOLLBHO BOJOEMA CMe-
cuTens, paspaboTaHHbI MHCTUTYTOM «CeBKaBMMNpPOBOAX03» ONs
cBuHoBoa4eckoro komnnekca 000 «KananuHckoe» KpacHorsap-
[evckoro parioHa, CTaBpomnosibCKOro Kpasi, MMERLLEro psif He-
[OCTaTKOB: OTCYTCTBME BO3MOXHOCTU U3MEHEHUS KOHLIEHTpPa-
UMM CMECU XMBOTHOBOLYECKMUX CTOKOB M BOfbI; LIMKIIMYHOCTb
MPOBOAMMBIX YAOOPUTENbHBIX MOMMBOB; 3aTPYAHEHHbIA KOH-
TPOJIb HEOBXOAVMMOrO PacXofa CTOKOB B CMECU. [ UCKITHOUEHMS
[OnNyLLEHHbIX HEOCTATKOB NMPesIoKeHa TEXHOOrMYeckasl cxema
BHECEHMSI CMECM XXMBOTHOBOLYECKMX CTOKOB U BOfbI C MOMOLLIbIO
KOJbLIEBOrO CTPYWHOrO CMECUTESs, NMO3BOMAOLLAS UCKIOYUTD
[DOMyLLeHHble HefOCTaTKW, BHOCWUTb OpraHuMyeckue ypobpeHus
HeoBX0AMMOW KOHLIEHTpaLmy Ans yao6puTenbHbIX MOSIMBOB BO3-
[OeNblBaeMbIX CEJTbCKOXO3ANCTBEHHBIX KY/bTYP, YA0GHbIM Cro-
COOOM M3MEHSATb U KOHTPONMPOBAaTb COCTaB cMecu. B kauecTBe
paboyero NOToka sl CMECUTENSI MPeaJIOKEHA JIMHUST PELIPKY-
NSILUMK, COEOUHSIIOLLAA HAMOPHbIA TPYBONpPOBOL, LIEHTPOBEXHOIO
Hacoca, MofakoLLEro CMeChb Ha nosisi, M paboynin naTpybok cMecu-
Tensi. [Mpu 3abope yncTor BoApl LEEHTPOOEXHLIM HACOCOM BO BCa-
CblBatoLLM TpyBONPOBOL, Bpe3aH HamnopHbIv TpybonpoBo, cMe-
cUTens C 3aABWKKOMW, U3MEHsIoLLEe pacxop cMmecuTens. [ns
MpoBeLEeHNA UCCe0BaHWA MO [AHHOW TEXHOMOMMYECKON CXeMe
M3roToBJ/IEHA M UCMbITaHa B XXMBOTHOBOAYECKMX X03AWCTBax Bo-
POHeXCKOoM obnacTu mnaByyas ycTaHOBKa ¢ 3abopamu HaBo3a
HMU3KOW BNIAXHOCTW LUHEKOBbIM HacoCOM W TPaHCMOPTUPOBKOM
B CMECUTESb C OfHOBPEMEHHON MOJaYell CTOKOB BbICOKOM BlaX-
HOCTV napasnesnbHbIM LEEHTPOBEXHBIM HACOCOM C AanbHeNLLEN
TPaHCMOPTUMPOBKOM CMECHU B HACOCHYHO CTaHLIMIO, YCTaHOB/IEH-
HYO Ha MOHTOHe. [1151 pa3paboTaHHON TEXHOOrMYECKOM CXEMbI B
KayecTBe nsaByyeln YCTaHOBKM C 3a60pPOM HaBO3a HU3KOMN Bax:-
HOCTM NpeJIoXeH BapuaHT NepenBUXHON HACOCHOW YCTaHOBKM
C NpeABKIIHOYEHHBIM LLHEKOM, BbinyckaeMol benebeeBckuM Ma-
LUMHOCTPOUTENbHBIM 3aBOLOM.

Rostov region, Novocherkassk, Russian Federation

The paper considers the technological process of mixing
livestock effluents and water with the help of a mixer
reservoir developed by the Sevkavgiprovodkhoz Institute for
the Kalalinskoye pig breeding complex of Krasnogvardeisky
district, Stavropol region, which has a number of
disadvantages: the absence of the possibility of changing the
concentration of a mixture of livestock effluents and water;
cyclicity of fertilizing irrigation; difficult control of the required
flow of effluents in the mixture. To eliminate the admitted
shortcomings, a technological scheme for introducing a
mixture of livestock effluents and water using an annular jet
mixer is proposed, which allows to eliminate the admitted
shortcomings, to introduce organic fertilizers of the required
concentration for fertilizing irrigation of cultivated crops, in a
convenient way to change and control the composition in the
mixture. As a working flow for the mixer, a recirculation line
is proposed connecting the pressure line of the centrifugal
pump feeding the mixture to the fields and the working nozzle
of the mixer. When pure water is taken by a centrifugal pump,
a mixer pressure line with a valve that changes the mixer flow
rate is embedded in the suction pipeline. To conduct research
on this technological scheme, a floating installation with low-
humidity manure intake by a screw pump and transportation
to a mixer with simultaneous supply of high-humidity effluents
by a parallel centrifugal pump with further transportation of
the mixture to a pumping station mounted on a pontoon was
manufactured and tested in livestock farms of the Voronezh
region. For the developed technological scheme, as a floating
installation with low humidity manure intake, a variant of a
mobile pumping unit with a pre-connected auger produced by
the Belebeyevsky Machine-Building Plant is proposed.
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KnrodeBblie cnoBa: TexHONornyeckas cxema, HacocHas yCTa-
HOBKA, XXMBOTHOBOJYECKME CTOKW, BCACbIBAIOLLMN pr60np0-

BOM, CMecuUTeb.

BeBepeHue. B HacToswee BpemMsA B
yenom no P HabnropgaeTcs Bocnpouns-
BOACTBO CKOTa M MTULbI HA XUBOTHO-
BoAYecKkux npennpuatusax. Hambonee
NpPOrpeccuBHO NTULEBOACTBO U XWU-
BOTHOBOJACTBO pa3BuBarTcsa B ben-
ropogckon, Kypckow, Bonrorpapckow
n PocToBckol o6nacTtsx, CTaBponosib-
ckoM M KpacHopapckoM Kpasix, npwu
3ToM 60JibllOe KOJIMYECTBO LIEHHO-
ro ypobpeHuss M3 XUBOTHOBOLYECKMUX
CTOKOB W NTWYbEro nomMéra BMecCTO
BO3MOXHOW MONb3bl MPUHOCUT Bpef
CeNnbCKOMY XO3SINCTBY U OKpYyXatroLen
cpene. Hanbonee pacnpocTpaHEHHbIM
cnocoboM ypaneHusi HaBo3a siBNsieTCs
MeXaHWYEeCKUIN c NOrpy3kon B Mobub-
HbIA TPaHCMOPT W ruapasauyeckui [9,
8, 12]. 3aTpaThbl Tpyaa Ha rugpasnuye-
ckui crnocob 6onee yem Ha 50 % HuUxe
MeXaHN4yecKoro.

Kpome Toro, npu rugpaBinyeckom
cnocobe npous3BoaMTCHA nNpenBapu-
TeflbHasa MOAroTOBKA CMeLWeHUs BOAbI
M CTOKOB 415 yA006pUTENbHbIX NONINBOB
C TMOMOLLbID OPOCUTESIbHbIX CUCTEM,
npeactaBnsroWmMx cobon Kak siokasb-
Hble CeTH, TaK U OoXAeBasibHOe Opo-
weHwue [2, 3, 5, 11]. Cuctembl akcnya-
TUPYIOTCA B C/ly4yae HanvMuus npouecca
pasgeneHua HaBo3a Ha dpakuumn cne-
ayrowmm obpasoM: ryctas 4yacTb MoO-
GUIbHbIM TPAHCMNOPTOM BbIBO3UTCSH Ha
nons, xugkas nofaércsa no Tpybonpo-
BOJlaM, CMeLUMBaeTCcs C BOLOWN B Heob-
XOAUMbBIX MPOMNOPLMAX U TPAHCMOPTU-
pyeTcs Ha y4yaCTKM OpOLUeHUs.

Mpn NpUroToBsIEHUN CMECU B BOLO-
éM-cMecuTesNb NoJarTCA NOOYEpPEOHO
BOJla U XWBOTHOBOAYeCKMe cToku [1,
4], yTo TpebyeT 3HAUYMTENbHbIX 3aTpaT
n BpeMeHu. B cnyyae HeobxogmMMocTu
B npouecce paboTbl CUCTEMDI, NpU U3-
MEHEHMN KOHLIeHTpauum cmecu, npo-
Lecc NpMroToBNIEHUSA YCNIOXHSAETCS.

MaTtepuanbl u Metoabl. [pu pewe-
HUM Npo6sieMbl CMELIEHUS XUBOTHO-
BOAYECKMX CTOKOB WM BOAbl Ha Opo-
CUTENIbHbIX CUCTeMax, Kak npaBuio,
UMelTCS BBUAY MNpouecc CMeleHus
Xuakon cppakuumn HaBosa ¢ oo (pu-
CYHOK 1) v BapuaHTbl 3abopa 1 TpaHc-
NOPTUPOBKMU HepasAeNEéHHbIX Ha ppak-
LiMM XXMBOTHOBO4YECKUX CTOKOB [6, 10].
B npepnoXeHHbIX TEXHONIOFMYECKUX
cxeMax paccmaTpuBasNCb CUCTEMBI,
BXoAsiwme B npobnsiemMbl CyLLeCTBYHO-
LLMX CXEM CMELLEHUS U pPEryNMpoBaHus
nojayun CTOKOB, HE3aBUCUMO OT OTMe-

TOK MOBEPXHOCTU BOAbI U HaBO30OXpa-
HUNULLLA U KOHTPOIA pacxoda CTOKOB C
MCNoJsIb30BaHNEM MaHOMETpPOB, a Tak-
e BO3MOXHOCTb TpPaHCNOPTUPOBKMU
ryctou dopakuymm HaBo3a no Tpybonpo-
BOJaM.

[Onsa npumepa paccMOTpPeEH TEXHOJ0-
rMYeCcKUn npoLecc CMelleHUs CTOKOB
M BOAbl Ha HacocHou cTaHuum 000
«Kananuuckoe» CTaBpononbCcKoro
Kpasi. [poeKkT BbIMNOSHEH WUHCTUTYTOM
«CeBKaBrunpoBoAxos3», U Ha MOMEHT
BHeApeHUss CUCTeM, C BO3MOXHO-
CTbIO CMelleHWsi CTOKOB W BOAbl B
BOof0éMe-cMecuTene 1, aBnsanca Tu-
NoBbIM C 6ONbLWIMM KOIMYECTBOM He-
JOCTaTKOB:

- OTcyTCTBME BO3MOXHOCTU U3Me-
HEHMS KOHLEeHTPaLn CMeCcu XUBOTHO-
BOJYECKNX CTOKOB M BOAbI;

- LlmknnyHocTb MpOBOAMMBIX YAO-
O6pUTENbHbIX NONIUBOB;

- 3aTpYAHEHHbIA KOHTPOJIb HEOOXO-
OMMOro pacxofa CTOKOB B CMeCH.

B npouecce npoBoauMbIX Mccnepo-
BaHWi Mo HacTosuen paboTe NocTpo-
€HHasi cucTemMa PeKoOHCTPyuMpoBaHa, U
B KayecTBe CMecuTesI UCMOosIb30Barcs
TPEXKOMMOHEHTHbIN KOMbLEBOW CMe-
cuTenb yaobperunin (pucyHok 2) [7].

MNMepen NyCKOM HaCOCHbIX arperaToB
Ha Tpyb6onpoBof 7 MoJayu XMUBOTHO-
BOJYECKMX CTOKOB OTKPbIBalOTCA 3a-
OBUXKM 8 1 9, cnyckHOM KpaH (cnycka
Bo3fgyxa) 19, B ToM cjlyyae, Korga oT-

Key words: technological scheme, pumping unit, livestock
drains, suction pipeline, mixer.

MeTKa «K» npeBblwaeT oTMeTKY «B», u
yepes KpaH 19 cnyckarTca BO3fyX, a
3aTteM cToku. KpaH 19 3akpbiBaeTcs,
M MaHoBakyymmeTp 17 peructpupyet
Hanuyve paeneHusa B Tpybonposopge
7, BeIMYMHA KOTOPOro COOTBETCTBYeT
pasHuua otMmeToK «K» 1 «B».

[MyckaeTca arperaT 2, npu OTKpbI-
Toun 3anBuxke 10 n yepesa cmecutenb 3
(pncyHok 1) npousBoauTca cBob6ogHoe
nBuxeHune ctokoB. MaHomeTp 15 n ma-
HoBakyymMmeTp 17 chukcupytoT Hayano
OBWXEHNA CTOKOB, pacxof Mnpu 3TOM
3aBUCUT OT OTMETOK B HakKonuTensx 6
11 COOTBETCTBEHHO NOTEPb B TPYy6O-
nposofe 7. B TakoM cniyyae cMecCb He-
06X0QMMOM KOHLEeHTpauun He cobnto-
JaeTcs, a pacxol XWBOTHOBOLYECKUX
CTOKOB KOHTPOAMPYIOT pacxomomep
13 n maHoBakyymmeTp 17. B cnyuvae,
Korga B cuctemMe Heobxoauma dpukcu-
poBaHHas nogaya XWBOTHOBOOYECKMUX
CTOKOB, 3aaBuxka 11 oTkpbiBaeTcs, U
CTOKM U3 HakonuTens 6 nogarTca BO
BcacblBalLWmnin TpybonpoBof Hacoca 2.

PacyéTHas nopaya CTOKOB B Haco-
CHbIV arperaT 2 perynupyeTtcs 3aABuUX-
Ko 10, 13MeHstoLLEen Hanop cMecuTens
B nNpefeniax oT MakCMMasnbHOro 3Haue-
HUA, 3aBUCALLErO0 OT reOMeTpumn cucTe-
Mbl M YCTaHOBJIEHHOr0O Hanopa B Tpybo-
npoeoje 4, [0 HYJIeBON BEJIMUYUHDI.

B cnyyae Heo6xoOAUMMOCTU OYUCTKMU
TpybonpoBoga 7 ONs nofjaynm CTOKOB
K CMECUTEeNo 3aKpbiBalOT 3a[aBUXKY
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1 — HakonuTeNb YNCTOM BOAbI; 2 — HACOCHbIN arperat; 3 — cMecuTenb; 4 — Tpy6o-
npoBog nofaum paboyero pacxoga K cMecuteno; 5 — TpybonpoBog nogayn cMecu
HaBo3a C BO/OM Ha OPOLLIAEMbIN y4acToK; 6 — HAKOMUTESb XUAKOro HaBo3a; 7 — Tpy-
6ornpoBo nofayun Xuagkoro HaBosa Kk cmecutemno; 8,9, 10, 11, 20, 22, 23 — 3aABUXKY;
12 — Tpy6onpoBos nogayy XuaKoro HaBo3a Bo BcachIBaroLLmi naTpyboK LieHTpobex-
Horo Hacoca; 13, 14 — pacxogomepsl; 15, 16 — MaHOMeTpbl; 17 — MaHOBaKyyMMeTp;
18 — rpaHuya 3paHnss HacocHom cTaHuymu;, 19 — cnyckHou kpaH; 21 — Tpy6onposos
npomMbIBKK, 24 — Tpyb6onpoBos Mofayn CTOKOB B BOJOEM-CMeCUTENb, 25 — ApeHax-

HbI# MPUSMOK.

PucyHok 1 — Cxema cMelLeH!s XXMBOTHOBO14YeCKUX CTOKOB U BOJAbl
000 «KananuHckoe» CTaBpoOnNoONbCKOro Kpas
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1 — KonblyeBas Lenb; 2 — BHYTPEHHUN Hacafok, 3 — nepchopupoBaHHbIN Tpybo-
npoBoA; 4 — UMAMHAPUYECKUIA KaHast; 5 — WHeK; 6 — TpybornpoBos HanopHou BoAbl;
7 — 3afBuXKa; 8 — HapyxHoe coro; 9 — Tpybonposog, 10 — Tpy6onpoBog XNBOTHO-
Bogyveckux cTokos; 11 — 3agBuxka; 12 — konbyeBas 3arnyuwka; 13 — TpybonpoBos
oTBOfa ryctos opakuymmn HaBosa; 14 — 3agBuxka; 15 — nonbii ctakaH, 16 — KOHQY-
30p; 17 — cmecuTenb, 18 — KonblyeBasi BakyyMHasi 30Ha; 19 — Tpy6onpoBos nogayu
MUHepasnbHbIX yaobpeHui; 20 — 3aBUXKa

PucyHok 2 — CTpyiiHblif CMeCUTeNb YXMBOTHOBOJUYECKNX CTOKOB U BOAbI

10, n notok ¢ pacxogomMm QO n Heobxo-
OUMbIM faBrieHneM no Tpy6onposoay 7
BO3BpalLaeTCsA B HaKoONUTesb CTOKOB 6.

Mpu yknapke Tpy6onpoBofa 7 Ha
Gonblume paccTosHusa (6onee 1 KMm)
ycTpauBaeTcss obBogHon Tpybonpo-
Bopg 21 ¢ 3agBuxkon 20. Mpu aTom 3a-
n0BuXxkn 10 1 11 3akpbiBaloOTCH, OTKPbI-
BaeTcAa 3aaBuxka 20, u Tpybonposog 7
NpoMbIBaeTCsA ¢ HaNOpPOM LeHTpobex-
Horo Hacoca 2. [pu Heob6xogumocTu
yBeNIMYeHNsA KOHLEHTpaLUn CMecu unm
OpOLUEHUN YUCTbIMU CTOKAMU 3a[BUX-
Ka 22 3aKkpblBaeTcs, U Mo TpybonpoBo-
Oy 7 CTOKM nepekaymBarTCHA B HaKo-
nuTenb 1 HacocoMm 2. BbllweonucaHHbIN

10

TEXHOJIOTMYECKNIN npouecc no3eBonseT
perynupoBaTb U KOHTpPONMpoBaTb pac-
X0, CTOKOB 3aaBuxkon 10 n maHome-
Tpom 15.

OuyeBMOHO, 4YTO perynpoBKYy nofa-
YM M KOHTPOJIb pacxoda umeeTcs BO3-
MOXHOCTb MPOBOAUTbL 3agBuxkon 11
n MaHomeTpoM 15. [laHHbIM npouecc
HE3KOHOMWYEH W yBennyuBaeT pac-
xoq notoka Q3 npu yBenuyeHun nop-
cacbiBaeMoro notoka Q1, B HEKOTOpPbIX
cnyyasx 3TO €4UHCTBEHHO BO3MOX-
HbIW BapuaHT nogaydun cTokoB. lNpouecc
nycka Hacoca aHasnoruyeH npepbigy-
LemMy C BO3MOXHOCTbIO PEerynmpoBKM
nofauu 3agswmxkon 10. Mpwu nycke Ha-

1 — Mewwarnka; 2 — paboyee Koneco LeHTPoBEXHOro Hacoca; 3 — WHeK; 4 — namesb-
yutenb; 5 — cetka; 6 — anekTpoaBuratenb, 7 — nebénka; 8, 14 — 3agBuxku; 9 — LieH-
TpobexHbiv Hacoc; 10 — cmecuTenb; 11 — Hacoc paboyero nNoToka B cMecutesb; 12 —
HaropHbIy TpybornpoBoa, 13 — Kopnyc MOHTOHaA.

PucyHok 3 — TexHonoruyeckas cxema 3aGopa M TPaHCMOPTUPOBKM
)KMBOTHOBOJYECKUX CTOKOB HU3KOM BNaXKHOCTH

coca 2 3anBumxky 10 oTKpbIBaKT, YTO
COOTBETCTBYET HAMMEHbLUMM MOTEPAM
B Tpy6onpoBoge 12, 3aaBuxKy 11 oT-
KpbIBalOT Ha BeNMYMHY Heob6X0oaMMOro
pacxopa Q1. MNMpoBeAEHHbIN pacyéT B
TabnuyHon cbopme WMAM NpU HanMyuu
3aBucumoctn M1 = f (Q1) paért Bo3-
MOXHOCTb MalWHUCTY OnpegennTb
CcTeneHb OTKPbITUA 3adBuXku 11 gns
Hy>XHOM nogaumn Q1.

B0o3MOXHOCTb [aHHOW CUCTEMbI NO
3HayeHuo pacxopa ctokoB Q1 orpa-
HMYeHa M yBenuuuBaeTcs Npu pocTe
pasHocTu oTMeToK «K» U «B». Mak-
cuManbHbIn Hanop H B cucTeme, Kak
npaBuno, paBeH reoMeTpuyYeckoMmy
Hanopy, co3faBaeMOMY CMecuTesieM.
Kak npaBuno, perynuposka pacxopna
Q1 HauuHaeTCcs OT HYyneBOro 3Haue-
HuA. MNpu 3TOM yBeNMYMBaeTCAa nogca-
cbiBaeMbln pacxop QT, npupaBHuBa-
eTCsl K pacxony HacocHoro arperaTa 2.

B cnyuae, korga B cuctemMe BennymnHa
h = 0, NOAHbIA reoMeTpUYeCKUi Hamnop
He npeBbllWwaeT 9 M. B faHHbIX yCNIOBU-
AX NpWU NPaBUSIbHO NPOBEAEHHOM CO-
OTBETCTBYIOWEM pacyéte cmecuTens
cucteMa oTBevyaeT HeoOXO4UMbIM Tex-
HOJIOFMYEeCKUM TpeBoBaHUSAM.

Mpu peweHnn npobnemMbl TpaHcnop-
TUPOBKM He pasfenéHHbIX Ha opaKkumum
XNBOTHOBOJOYECKMX CTOKOB B paboTte
npepnaraeTcs cxema njaBy4yen ycTa-
HOBKW, COCTOSILLEA M3 MOrpyXHOro
HacocHoro o6opynoBaHWUst U NMO3BONA-
HoLLei Npu NOMOLLM LIHEKA TpaHcnop-
TUpOBaTb HaBO3 HWU3KOW BRAXHOCTU
(meHee 60 %) (pucyHok 3).

B paboTe npepnaraetcs nBa BapuaH-
Ta MOHTaxa obopypoBaHus:

- BECb KOMMJIEKC Ha KOPMyce NMOHTOHa3;

- Ha Koprnyce NoHTOHa 3ab0opHbIN Me-
XaHU3M, c nofayen B nepenBUXHYHO UK
CTauMOHaPHYH HAacOCHbIe CTaHLUUN.

MpuHUKUN 3KcnnyaTauum ULEeHTUYEH,
M B JaHHOM pasfefie paccMaTpuBaeTcs
BapuaHT C UCNOSIb30BAaHMEM MOHTOHA.

Mepen NyckoM HacOCHOro arperaTta
9 BKJIlOYaeTcA anekTpogBuraTtesnb 6
npueoga pabouero kosneca 2, WHeka 3
1 pasmenbumnTens 4 (pucyHok 3). CToku
nopatTcsa B cMecuTenb 10. BknrovaeTt-
cs Hacoc 11 paboyero NnoToka XuWakKon
dpakymm B cmecutens 10, perynupye-
MbI No BbicoTe. BcacbiBatow,as Tpyba
M Xugkaa ppakyms cToKoB nofatoTcs
OLHOBPEMEHHO C TycTon ppakuyuen
B cMecuTenb. NepemMellaHHaa cMecb ¢
BNIaXHOCTbO, He0OX0AMMON AN falb-
Henwen TPaHCNOPTUPOBKM, NOLAETCA B
Hacoc 9 u no Tpy6onposofy 12 Ha yya-
CTOK OpOLUEHMS.
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[MponsBoACTBEHHbIE ncnblTaHuAa
OonnucaHHoOro Kommnnekca, CMOHTUpPO-
BaHHOro Ha nnaBakwWeM TMOHTOHe,

NpPoOBOAUNUCH Ha Monsix ob6befuHeHUN
«BopoHexckoTonpom» npu  ycTOMYM-
BbIX 3KCMJlyaTaUMOHHbIX MapameTpax
ueHTpobexHoro Hacoca HK-150 u po-
XnaeBanbHon MawwuHbl AOH-70. YcTta-
HoBKa obopyfoBaHa Ha NMyiaBy4yeM MOH-
TOHe, OHa No3BOJMIA NMPU YMEHbLLEHNN
rnybuHbl B HaBO3OHaKomuTene MMeTb
cTabunbHY [ONYCTUMYHO BbICOTY BCa-
cblBaHUSA LeHTpobexHoro Hacoca 11 ¢

e (o00)} |

1 — pykaB

2 — pama noBopoTHas
3 — pama nogBuxHas
4 — onopa

5 — HacocHaf yacTb

6 — AWK ynpaBeHns

PucyHok 4 — Cxema HacOCHOIA
YCTaHOBKH C NpeABK/II0YEHHbIM
LWHEKOM U 3a60pPHbIM YCTPOIMCTBOM

PucyHok 5 — CTpyiiHblii CMecUTeNb XXMBOTHOBOAYECKUX CTOKOB U BOAbI

nacrnopTHOM HaMopHO-pacxonHoOM Xxa-
pPaKTEPUCTUKOMN.

MpuBepéHHas TexHoornyeckas cxe-
Ma YCTaHOBKMW YHMBepcanbHa U MOXeT
6bITb UCMONb30BaHa KakK Aa norpysku
CTOKOB FycTON chpakuun B MOBUbHbIN
TpaHCMNopT, TaK U nojayvM CMecu cTo-
KOB Ha OpoOLlUIaeMblii y4acToK.

Hacoc 9 MoxeT ycTaHaBnuMBaTbCs
KaK Ha CTauMOHapHOW HAaCOCHOMN CTaH-
LMK, TaK U Ha NnaBy4YeM NOHTOHe. Cme-
cutenb 10 NpUrofeH K UCMNosib30BaHMUIO
B KayecTBe MexaHu3ma, yBenuyuBato-
Lero BAaXHOCTb CTOKOB [AJ11 TpaHC-
nopTMpoBKKU No Tpybonposoay, M Kak
obopypoBaHue, cnocobcTBytowee no-
BbILLIEHWNIO Hanopa LWwHeka 3.

3amMeHa nnaByyel YCTAHOBKM MOXET
6bITb NPOBeAEeHa NepeaBUXKHON HAaCOCHOM
YCTaHOBKOW C MPeABKIIFOYEHHbIM LUHEKOM,
Bbinyckaemoi benebeeBCKMM MalUWMHO-
CTPOUTESNIbHBIM 3aBOLOM (PUCYHOK 4).

PesynbTatbl M o06cyxpaeHue. Pas-
paboTaHHbIA TEXHONOrMYeCcKUn npo-
Llecc No3BoOJISieT yCOBEPLUEHCTBOBATb
cXeMy rmapaBnyeckoro ynaneHuna u
yTUnM3aumm opraHuyeckux ypobpe-
HWUNM Ha XUBOTHOBOOYECKUX KOMMJIEK-
cax P®. YctaHoBneH adeKTUBHbIN
cnoco6 W3MeHEeHWs KOHLeHTpauuu
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rouyukna. NpepnoxeH BapmaHT 3abopa
HaBO3a HM3KOMN BNAXHOCTW NnaByyen
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C Xupkou dpakuymen M TpaHcnop-
TupoBka no TpybonpoBody cmecu B
cnyyae BO3MOXHOCTW ypaneHus Ha-
BO3a B HeBereTaLMOHHbI Nnepuog.
PaccmMoTpeH BapuaHT MCMONb30BaHNUS
HacocHou ycTaHoBkM HXXH-200 ¢ npepg-
BKJIHOYEHHbIM LUHEKOM, BbINyCKaeMbIM
benebeeBCKMM MaLUMHOCTPOUTENbHBIM
3aBOAOM, [N TPaHCMNOPTUPOBKM He
pasgenéHHoro Ha ppakumm HaBo3a
3akioyeHue. BoiwenpuseéHHble Tex-
HUMYecKune BapuaHTbl CUCTEMbI CMeLLEeHUs
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paboTaHHbIN  KOMMJleKC 06opyAoBaHMs
15 3abopa 1 TPaHCMOPTMPOBKM He pa3fe-
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npobnem menmopaumm», PoctoBckas obnacTb, r. HoBoyepkacck,
Poccuiickas ®enepauus

Llenb uccnepoBaHuii cocTosiia B CPaBHUTESIbHOW OLeHKe
TEpPPUTOPUUN pas3MeLLLEHUS OpOLLIaeMbix 3emenb PocToBckom
obnacT no obecrneyeHHOCTN € TaKUMU BaXKHbIMU A1 MPO-
M3pacTaHnUs CesibCKOXO3SAIUCTBEHHbIX KynbTyp cakTopamu,
KaK Tenjo v Bnara TEnsoro nepuopa roga. B kayectse ma-
TepuanoB MUcCClefoBaHNA UCNOb30BaNUCh faHHble PocToB-
ctata, Pocpeectpa. O6bekToM uccnefoBaHUsA SABNAKOTCA
MeTeopoJiorMyeckme f[aHHble 3a Mepuon Maun-CceHTs6pb
2013-2022 rr. no 12 meTeocTaHUuAM PocToBCKOWM obnacTu.
MakcumarnbHasa niowanb opoLllaeMbiX CelbCKOXO3SIMCTBEH-
HbIX Yroui CKOHLLEHTPUpOBaHa B LIeHTpasbHON OpoLlaeMoun
30He, rge umeroTcs 76732,0 ra, TYT Xe HaxoAUTCS U camoe
60/1bLLIOE KOJIMYECTBO OPOLLUAEMbIX CENbCKOXO3SIMCTBEHHbIX
Yrooun ¢ [eNCTBYOLLEN OPOCUTENbHOW CUCTEMOM, NMiowanb
Takux 3emenb cocTtaBnaeT 59168,1 ra unmn 81,3 % ot obuien
nJoLLaan OpoLLIaeMblX CeNIbCKOX03ANCTBEHHbIX YroouMn, ume-
HOLLMXCS B pernoHe. Tepputopua PocToBCKOM 06iacTu B cuiy
cBoero reorpadmMyeckoro nosioxeHus obecrneyeHa focrTaToy-
HbIM KOJIMYECTBOM Tensa Afsi BO3Ae/NbIBaHUSA CEJIbCKOX035N-
CTBEHHbIX KynbTyp. JIMMUTUpyowmum akTopom ana Bene-
HUS CENMbCKOXO03SIMCTBEHHOrO MPOM3BOACTBA 3eCh AABNSAETCSA
Hanuuue Bnarn. BenuumHa pgeduumTa BRAXHOCTU YBEIMYU-
BaeTCA Mpu NPOABMXEHUM C ceBepa B LEeHTpasibHyH 4acTb
PocToBckon obnactu, ero MakcuMarsbHble 3HadyeHnst 14,51 n
15,17 M6 nonyyeHbl ons [BYX METEOCTaHLMIN Ha BOCTOKE 00-
nacTtu. B uenom 3a nepuof mMan-aBryct HabniofaeTca TeH-
OEeHUMA K YBENNYEHUIO aeduumTta BlaxHocTU. MNpoBefeHHbIN
aHanu3 KNMMaTU4eckmnx ycnoBum TENIOro Nepmoga B paMoHax
pa3mMeLLeHnsa opoLlaeMblX 3eMeslb MoKasbIiBaeT, YTO B YCIO-
BUsix PocToBckon obnacTu TensoBble pecypcbl MO3BOMSIOT
BblpaliuBaTb MNPaKTUYECKN BCE CEJIbCKOXO3ANCTBEHHbIE
KynbTypbl. BMecTe c TeM, TennoaHepreTMyeckue pecypchbl
pervoHa He B MOJIHOM Mepe peanu3yrTcA U3-3a HegocTaTka
€CTeCTBEHHOr0 YBJIaXXHEHWUs, B CBSA3N C YeM HE0OX0[MMO BOC-
NOJSIHEHWNE ero NyTEM OpOLUEHUS.

KnioyeBble croBa: opoluaeMble 3eMnu, TENNbINA Nepuog, rv-
npotepmMuyeckuin koaddumumeHT, obecneyeHHOCTb, aecbnuuymT
BNAXHOCTMW.
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The purpose of the research was to make a comparative
assessment of the area of irrigated land in the Rostov region
in terms of its provision with such important factors for the
growth of agricultural crops as heat and moisture during the
warm period of the year. The data of Rostovstat, Rosreestr
were used as research materials. The object of the study is
meteorological data for the period May-September 2013-
2022. at 12 weather stations in the Rostov region. The
maximum area of irrigated agricultural land is concentrated in
the central irrigated zone, where there are 76732.0 ha, there is
also the largest number of irrigated agricultural land with an
operating irrigation system, the area of such land is 59168.1
ha or 81.3 % of the total irrigated area. agricultural land
available in the region. The territory of the Rostov region, due
to its geographical location, is provided with sufficient heat
for the cultivation of crops. The limiting factor for agricultural
production here is the presence of moisture. The magnitude of
the moisture deficit increases when moving from the north to
the central part of the Rostov region, its maximum values are
14.51 and 15.17 mb obtained for two meteorological stations
in the east of the region. In general, for the period May-August,
there is a tendency to increase the deficit of humidity. The
analysis of the climatic conditions of the warm period in the
areas where irrigated lands are located shows that in the
conditions of the Rostov region, thermal resources make it
possible to grow almost all agricultural crops. At the same
time, the heat and power resources of the region are not fully
realized due to the lack of natural moisture, and therefore it is
necessary to replenish it through irrigation.

Key words: irrigated lands, warm period, hydrothermal
coefficient, availability, moisture deficit.
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BeepeHune. Knumat 6onblumMx Teppu-
Topuin chopmupyeTca nom BO3[eNCTBM-
eM Komnnekca dumaunko-reorpacpuye-
CKMX YCNOBWW, U3 KOTOpbIX Haubonee
BaXHbIMU SBASAKOTCA COJIHEYHas pa-
Ouauus, uumpkynsiumsa atmocdpepbl K
nogcTunarow,an noBepxHoCTb. PaloHbl
lOro-BocToka eBpOMenckon TeppuUTo-
pUM CTpaHbl, K KOTOPOMY B TOM 4yucrie
MOXHO OTHecTu u Tepputoputo Po-
CTOBCKOM 06nacTu, ABASOTCS MEcTOM
CTONIKHOBEHUSA pasfinYyHbIX CUCTEM aT-
MocepHbIX UMPKYnsuun. Tepputopus
permoHa 6naropapsi CBOEMY HOXHOMY
NMONIOXEHUIO MOoJslyyaeT MHOro Tenna.
MpoJoMKUTENBHOCTL COJIHEYHOTO CU-
AHMA 3[ecb B cpegHeM cocTaBnser
2000-2200 yvac. B rog. NMogctunatow,an
nosepxHocTb PocToBckon obnacTtu 60-
nee unaM MeHee ofHooOpasHa, cylle-
CTBEHHbIX pasnuMuuin B penbede MecT-
HocTu Het [1].

Knumat obnactm yMepeHHO-KOHTM-
HEHTanbHbIW. [Na Hero xapakTepHo
coyeTaHue n36bITKa Tennaa ¢ OTHOCK-
TeNbHbIM HefocTaTKkoM Bnaru. Konuye-
CTBO 0CafKOB HaxoAWTCA B Hernocpep-
CTBEHHOW CBA3K C 06LWen LupKynsumen
BO3AYLHbIX Macc M yOanéHHOCTb OT
ATnaHTuyeckoro okeaHa. Ocanku y6bi-
BalOT C 3anaja Ha CeBepo-BOCTOK. Tak,
ecnu B lNprasoBbe Ha tore 3epHorpag-
ckoro, Eropnbikckoro u [lecyaHokon-
CKOro paloHOB O0CapKoB BbiMagaer
500-510 MM, TO Ha HOro-BoCTOKe 3TO
KONnMyecTBO yMeHblaeTcsa Ao 341 mm
(3aBeTHOE) 1 322 (PemoHTHOe). OfHa-
KO Mo rojamM M ce3oHaM OCafKu pac-
npenenslTCAa KpawHe HepaBHOMEPHO.
B Ténnbli nepuop roga ux Bbinagaet
fosnblie, YeM B xonoaHbI. Ho ocapg-
KW TENSOro nepuopa 4yacTto BbinagaroT
B BUAe NIMBHEN M Mano cnocobCcTBYHOT
YBJTAXHEHUIO MOYBbLI, TaKk Kak Bosbluasn
yacTb BOJbl He ycneBaeT MOrIoTUTbCSA
rnoyBowu n cTtekaeT ¢ nonen. Ocagku, Bbl-
nagaroline B X0JI04HbIN Nepuof roga B
BUAE CHEra 1 MOpPOCSLLMX O0XAeN, AB-
JNIIFOTCA OCHOBHbIM MCTOYHWKOM HaKo-
naeHus snaru B noyse [3-4, 6-9,12].

lMpakTuyeckn BO BCex afMUHUCTpa-
TUBHbIX panoHax PocTtoBckoi o6nactu
YPOXaNHOCTb CEeNbCKOXO03ANCTBEHHbIX
KyNbTyp 3aBUCUT OT CTEMEHU YyBNax-
HEHHOCTU roga, UsMeHsasicb B 2-3 pasa
n 6onee. MNoatomy 3pecb 0cobBeHHO
Ba)XHOe 3Ha4yeHue OnsA MoJyvYeHUs Bbl-
COKMX W YCTOMYMBBLIX YpOXaeB UMeeT
opolueHue. Llenb nccnepoBaHnn — gatb
CPaBHUTENbHYIO OLlEHKY TeppuTopun
pasMelleHnst opollaembix 3emenb Po-
CTOBCKOM 06nacTu no obecrneyeHHOCTH
€€ TakuMu BaxHbIMU Aa npouspacTa-
HUS  CeNbCKOXO3ANCTBEHHbIX KYNbTYp
dakTOpamu, Kak Tenso 1 Bnara Ténsaoro
nepuoga roga.

MaTepuanbl 1 Mmetopabl. B KayecTBe
MaTepuanoB MUCCref0BaHUS WUCMOJMb-

Tabnuua 1 — PacnpepeneHue u

nowanu opowsaemMbix 3eMesib B

PocToBcKoit o6nacTi no coctosHuio Ha 01.01.2016 [5]

Mnowapp, ra

AAMWHUCTPATHBHBIi PaiioH OpoLuaembie C peiicTylouieit
CeJIbCKOXO035MCTBEHHbIE opocuTenbHON
yrogbsi cucTeMoi
1 2 3
CeBepo-3anafHas CeJlbCKOX03ANCTBEHHAs 30Ha

BepxHepoHcKoM 6841,1

Kawapckui 1615

TapacoBckum 1561,5

Bcero no 3oHe 10017,6 0

CeBep0-BOCTOYHAS CENIbCKOXO3ANCTBEHHAsA 30Ha

KoHCTaHTUMHOBCKMI 434,4

LlnmnsHckumn 1159

Bcero no 3oHe 1593,4 0

LleHTpanbHasa opollaeMas 30Ha

MapTbIHOBCKMWI 8349,4 7515

MponeTtapckun 17642,5 16793,3

CeMuKapaKopCcKui 11358,6 9534

BaraeBsckum 15310,2 10235,8

BonropoHckom 121021 5661

BecenoBckui 11969,2 9429

Bcero no 3oHe 76732 591681

[MpnasoBckas 30Ha

MaTBeeBo-KypraHckuu 1127,2

PoanoHoBo-HecBeTanckumn 1140,6

HeknunHoBckui 4690 817,8

A30BCKUM 4355,1 2015

Akcanckumn 6124,7 1554,2

Bcero rno 3oHe 17437,6 4387

IOxHas 30Ha

3epHorpaackum 24489

Eropnbikckui 1996,8

Canbckum 10061 9201

[MecyaHokomncKumn 4830,3

Bcero no 3oHe 19337 9201

BocTouHas 30Ha

Ly6oBckun 4846

Bcero no 3oHe 4846 0

WUTtoro no o6nactu 129963,6 72756,1

30Banucb paHHble PoctoBcTaTta, Poc-
peecTpa. [lpuMeHANUCb MeTOAbl CU-
CTEMHOrO, KOMIJIEKCHOIO U3y4eHus,
CcpaBHeHUs, aHanM3a 1 0606LeHns gaH-
HbiX. O6BbEKTOM WCCllefoBaHUA ABMSA-
IOTCS MEeTeoposiormyeckre faHHble 3a
nepuop Manm-ceHTsabpb 2013-2022 rr.
no 12 meteocTtaHuuam PocToBcKom 06-
nacTtu.

Pe3ynbTaTtbl u o6cyxpgeHune. Opowa-
e€Mble CeIbCKOXO3SAMCTBEHHbIE Yroabs
Ha TeppuTopun PocToBckon obnactu

pacrnonaratoTcs BO BCEX LIECTU Ceflb-
CKOX03SINCTBEHHbIX 30Hax (Tabnuua 1).
MakcumanbHas niowiafib OpoLlaemMbix
CeNbCKOX03ANCTBEHHbIX YroAUN CKOH-
LLeHTpMpOBaHa B LeHTpanbHOW opoLla-
eMoM 30He, rae umetotca 76732,0 ra,
TYT Xe HaxoguTcss M camoe 6osblioe
KOJINYECTBO OpOLUAeMbIX CeJIbCKOXO-
3ANCTBEHHbIX YroAuh C OeACTBYHOLLEN
OpPOCUTENIbHON CUCTEMOM, Nowaab Ta-
Kux 3emMenb coctaBndaeT 59168,1 ra nnm
81,3 % oT 0o6LLen niouLanm opoLaembix
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Tabnuua 2 — MmppoTepmudeckuit KoachchuumeHT 3a nepuopg, 2013-2022 rr.

MeTteo- L

CcTaHuus 2013 2014 2015 2016 2017 2018 2019 2020 | 2021 2022
KasaHckas 09 04 0,5 1,0 11 09 09 0,6 11 1,1
BokoBckas 0,6 0,7 0,5 1,1 0,5 0,7 0,6 0,6 1,2 0,8
MunnepoBo 0,6 08 0,5 11 0,5 0,7 0,6 0,6 12 08
Kma;f'r';':;';w 06 0,7 05 08 0,7 08 0,7 06 | 13| 10
Mopo30oBcK 0,6 0,7 0,5 1,1 0,5 0,7 0,6 0,6 1,2 04
Cemukapakopck 0,4 0,4 0,5 0,9 0,3 0,4 0,6 0,5 0,8 04
LumnsHck 0,7 04 0,6 09 0,6 0,4 0,6 04 08 03
MapraputoBo 0 0,7 0,5 0,2 0,2 0,3 0,5 0,6 0,9 0,7
3epHorpapg 0,2 0,6 1,0 0,6 03 03 0,6 0,7 08 04
TuraHT 0,7 0,6 0,5 1,0 04 0,2 0,6 0,6 0,8 0,6
31MMOBHUKMU 0,5 04 04 0,7 0,5 04 09 04 14 0,7
PeMoHTHOe 08 0,2 04 0,6 09 04 0,6 03 0,5 04

CeJIbCKOXO3SINCTBEHHbIX Yroaun, ume-
IOLLMXCS Ha TeppuTOopumn obnacTu.
OCHOBHbIM MNoOKasaTeneM YycloBus
pasBUTUA UM BOSMOXHOCTM Npounspac-
TaHWUS CeNbCKOXO3ANCTBEHHbIX KYNbTYP
agnsetcs Tenno. KonuyecTBo Tenna,
nocTynarowlee Ha AaHHYO TEPPUTOPULO,
MOXeT OblTb YYTEHO NyTEM MopcyéTa
CYMM TeMmrepaTyp 3a OnpefenéHHbIN
nepuofd. B arpoknumartonoruv ons xa-
pakTepuctuku TennoobecneyeHHOCTH
TeppuUTOpMM MNPUHATO MONb30BaTbCA
CyMMaMu aKTUBHbIX (MOJIOXUTENbHbIX)
TemnepaTyp Bo3fyxa 3a nepuof c Tem-
nepaTypamu Bbiwe 10 °C.
MpoayKTUBHOCTb CeNbCKOX035M-
CTBEHHbIX KyJbTyp MpW [LOCTaTOYHOM
KonuuyecTBe Tensa u Apyrux akTopoB
pocTa (MUTaTenbHbIX BELLECTB, CBETa)
B OCHOBHOM onpepenserca obecne-
YeHHOCTbIO Ux Bnaron. 06 aTom cygaT
Mo KOJIMYeCTBY BbiNajatoLinx 0caaKoB.
A ekTMBHOCTL OCafKoB, KakK MC-

TOYHMKA BOJOCHaOXeHWUs, CUJIbHO 3a-
BUCUT OT YCNIOBUW MUX ucnapeHus. MNpu
0AMHAKOBOM KOJIMYeCTBe 0CajfKoB B
OBYX MyHKTax 6onblue Ux yNnoeT Ha He-
Npou3BOACTBEHHOE UCNapeHue Tawm,
roe 6yneT Bblle TeMnepaTypa, U ycJo-
BWUS YBJIAXHEHUSI B 3TOM cny4yae 6yayT
Xyxe. XapaKTepuCTUKY YBJaXHeHUSA
TeppuTopumM C yYETOM KONIMYecTBa Bbl-
naBLUMX OCaKOB M UCNapsieMoCTn BaéT
runapotepmuyeckuii koacppuuymneHt I T.
Censanunosa (I'TK) [1]. Hamu paccuutaH
rugporepMuyeckuii KoaduumeHT Mo
CeNbCKOX03ANCTBEHHbIM 30HaM Po-
CTOBCKOW o6nacTu (Tabnuua 2).
AHanus paHHbIX Tabnuubl 2 Nokasbl-
BaeT, YTO rmapoTepMumyeckuii koaddu-
LMeHT Mo ABeHajuaT MeTeoCcTaHLMAM,
pasMeLéHHbIM B Pas3INYHbIX CeNbCKo-
XO3AWCTBEHHbIX 30HaX, rge WuMerTCA
opollaeMble 3eMsM, 3a nepuon Mau-
ceHTA6pb 2013-2022 rr. Haxogwuncs
B npegenax ot 0,5 po 0,9. CornacHo

Knaccudpukauum, npennoxeHHon C. A.
CanoXHWKOBbIM MO OLlEeHKe YyBraXHe-
HUS TEeppUTOpUM, 3TO MOXHO Xapak-
Tepu3oBaTb KakK OYeHb 3acyLsvMBYHO
M 3acywsvByko MoA30Hbl. MUHMManb-
HbIl MokasaTenb 3aduKcupoBaH AN
MeTeoCTaHuun c. PeMOHTHOe, MaKcu-
ManbHbI ana ct. KasaHckas, B Lenom
LEHTpaNbHYl0 OpoLllaeMyk 30HY, MO
JaHHbIM MeTeocTaHuui r. Cemukapa-
KOPCK U T. LIMUMNSIHCK, MOXHO OTHECTM K
0YeHb 3acyLIMBON TEPPUTOPUN.

Mpy¥ NpaKkTUYECKOM WCMONb30BaHUM
LaHHbIX rMapoTepMmnyeckoro Koacpdu-
LMeHTa cliefyeT UMeTb B BUAY, YTO OHU
XapakTepusyrT aTMocdepHoe yBrax-
HEHWE U He YYUTbIBAIOT MECTHbIX 0CO-
6eHHOCTeN, CBSI3aHHbIX C MOYBEHHbIM
NMOKPOBOM, YPOBHEM FPYHTOBbIX BOA U
ewé psgom nokasarteneun. JiuMutupyio-
WuM hakTopoM A5l BEAEeHUSA CeNIbCKO-
X03SINCTBEHHOrO MPOM3BOACTBA 34echb
ABNSAETCA HaNnyme Bnaru.

Tabnvua 3 — OGecneyeHHOCTb ocagKamu (%) no MeTeocTaHuusaM PocToBcKol o6nacTu 3a nepuopg, 2013-2022 rr.

MeTeo- P, % obGecneyeHHOCTH

CTaHLusA 2013 2014 2015 2016 2017 | 2018 2019 2020 2021 2022
KazaHckas 18 27 73 9 55 64 36 91 82 45
BokoBckas 27 45 73 9 64 55 18 91 36 82
MwunnepoBo 27 45 73 9 64 55 18 91 36 82
KameHck- LLlaxTuHucknm 82 27 73 9 64 45 18 55] 20 91
Mopo3oBck 91 27 45 9 73 64 55 18 36 82
CemMukapakopck 55 18 9 91 18 27 73 64 82 36
LinmnsaHck 91 18 55 73 64 45 27 9 82 36
MapraputoBo 45 55 64 73 91 18 27 36 82
3epHorpap, 55 45 91 18 64 73 83 36 27
lvranT 55 45 27 73 91 18 64 9 47 36
31MMOBHUKMU 82 18 45 73 27 45 9 36 91 64
PemMoHTHOe 73 18 55 27 91 82 64 36 9 45
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Tabnuua 4 — XapakTepHasa gns rofa obecneyeHHoCTb ocagKamu (%)
no meteocTaHuusam PocToeckoit o6nacTu 3a nepuog 2013-2022 rr.

CpepgHeBnaXHbie CpepHui CpepHecyxoi
MeTteocTaHuusa
P ~25% P ~50 % P ~75%
KasaHckas 2015 2017 2020
bBokoBckas 2015 2017 2020
MwunnepoBo 2015 2017 2020
amene 2015 2018 2020
Mopo3oBck 2015 2017 2020
CemMukapakopck 2015 2018 2020
LinmnsaHck 2015 2017 2020
MapraputoBo 2015 2017 2020
3epHorpap, 2015 2017 2020
MuranT 2015 2017 2020
31MMOBHUKM 2015 2017 2020
PemoHTHOE 2015 2017 2020

B tabnuue 3 npuBogutcs obecneyeH-
HOCTb ocagkamMu B % 3a nepuop 2013-
2022 rr.

Mpn pacyéte pexuma OpoLIEHUA B
3aBUCMMOCTU OT KJIMMATUYECKUX YCNO-
BUIN, peasibHOro unm oMKTUBHOIO rofaa,
npoLeHT obecrneyeHHOCTU [OOJIKEH CO-
CTaBNATb He MeHee 75-95%.

B Tabnuue 4 npuBeneHa ceBogka neT
no obecneyeHHocTb (%) ocafkamMu 3a
nepuop 2013-2022 rr.

B nocnepHee gecatunetne B HayyHo-
nccnenoBaTeNlbCKUX UHCTUTYTaxX U Npo-
eKTHbIX OpraHn3aLusx, 3aHMMarLLMXCcA
BOMNPOCOM OPOLLEHUS, B KayecTBe Moka-
3aTens BnaroobecneyeHHOCTU Teppu-
Topun Haubornbluee pacnpocTpaHeHue
nosfyuymn KoauULUMEHT YyBRaXHeHUs
(Tabnuua 5). KoadpdpuumeHT MBaHoBa-
BbICOLIKOro — 3TO KpanHe BaXHbIW KNn-

MaTUyecKkuit nokasaTesnb. Beab OH cno-
cobeH faTb KapTUHYy o6ecrneyeHHOCTH
MEeCTHOCTM BOAHbIMM pecypcamu. 3ToT
K03 puLmMeHT NnpocTo HeobxoaANM Ans
pas3BUTUA CENbCKOro XO03AMCTBA, a Tak-
Xe ans obuwero sKOHOMUYECKoro na-
HUPOBAaHUS TEPPUTOPUMN.

AHanuMa paHHbIX Tabnuubl 5 cBu-
JeTenbCTBYyeT, 4YTO 3HayeHue Koad-
duumneHTa yBRaxHeHWs 3a nepuop
2013-2022 rr. no 12 meTeocTaHUMAM
PocTtoBckow obnactu konebanocb OT
0,4 po 0,7, yTo xapaKTepusyeTcs Kak
HeJOCTaTOYHOe YBaXHEHUe TeppuTo-
pun. 3TOT nokasaTesb UrpaeT O4yeHb
BaXHYH posib B pPas3BUTUM HaApPOLHO-
ro Xo3siMCTBa M arponpoMbILLIIEHHOrO
Komnnekca. [aHHbIn Ko3ahpUUMeHT
3aBUCUT OT [BYX 3HAYEHUI: OT KONnYe-
cTBa aTMocepHbIX 0cafKoB 1 OT 06b-

€MOB McnapsieMoCcTu 3a ONnpefenéHHbIn
0TpPe30K BPEeMEHMU.

Opowaemble 3emnu B PocToBCKOM
obnacTtu pacnonoxexbl B IlI-V knuma-
TUYECKMX 30HaX.

I1l. Tonycyxas, 3aHMMaeT BOCTOYHYIO
yacTb PocTtoBckow obnactu. Knumat
OoT/NYaeTCcA KpanHen 3acyWIMBOCTbIO.
MpoponxuTenbHble nepuoabl 6e300X-
IObsl, CYXOBeu W nblibHble Bypn — xa-
pakTepHoe fiBfieHne ANS OaHHOW 30HbI.
KoadhcdbuuymeHT yBnaxHeHuns paseH 0.2-
0.3. Cymma ocafKoB 3a TENMbIN Nepuop
cocTtaBnseT 120-150 mm. CyMmMa akTuB-
HbIx TemnepaTyp (6onee 10 °C) uaMeHs -
etca oT 3400 °C B ceBepHbIX WMPOTaXx
no 3600 °C B toxHbIX. [Mpogonxutens-
HocTb 6e3MOpPO3HOro nepuoga AAUT-
ca 180-200 pgHew, cpegHemMecsyHas
TemMnepaTypa Bo3ayxa B uwone — 25 °C.
Yucno cyxoBeWHbIX AHEN 3a TEnnbin
nepuog, ¢ OTHOCMTENIbHON BNaXHOCTbO
Bo3ayxa MeHee 30 % cocTaBnsieT 40-
55 pgHen. WcnapsiemocTb pocTuraeTr
980-1000 MM, uTO B TpK pasa u 6onee
npeBblllaeT CyMMY Fof0BbIX 0CaAKoB
(250-350 mM). BuoknMMaTuyeckui
noteHuuan (BKI) oyeHb HU3KWUI U CO-
cTasnsieT Bcero 75-80 eguHuu. Moussbl
3[,eCb B OCHOBHOM MYCTbIHHOCTEMHbIE
COJIOHUeBaTble C BKpanjieHusiMu cBeT-
NIOKaLWTaHOBbIX COJIOHLEBATbIX NMOYB U
CONOHLO0B. [loYBEHHO-KNNMMaTUYeckume
YC/IOBUSA 30Hbl MO3BONSAKT 3aHUMaTb-
csl, rnaBHbIM 06pa3oM, OBLLEBOACTBOM.

IV. OyeHb 3acywnuBasi, oxBaTblBa-
eT CeBepo0-BOCTOYHbIE U LieHTpasbHble
panoHbl PocToBckon obnactu. Knumart
YMepPeHHO-KOHTUHEHTaNbHbIW, XapKui
¢ koadpduumeHTOM YyBRaxHeHua 0.3-
0.4, rogoBoe Konn4yecTBo ocagkoB 350-
400 mM. CyMMa aKTUBHbIX TemrnepaTtyp
(6onee 10 °C) cocTaBnsiet 3000 °C B ce-
BepHbIX paioHax 30Hbl 1 3600 °C B tox-

Tabnvua 5 — KoachdmuueHT yBnaXKHeHUs No MeTeocTaHuuaM PocToBckoi o6nacTu 3a nepuopg 2013-2022 rr.

MeTeocTaHuyusa K”
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
KazaHckas 0,7 03 04 08 09 0,7 0,7 0,5 09 08
BokoBckas 0,5 0,5 04 0,8 0,4 0,5 0,5 04 09 0,6
MwunnepoBo 0,5 0,6 04 08 04 0,5 0,5 04 09 0,6
jamencie 05 06 04 06 06 06 05 04 10 038
Mopo3oBck 0,5 0,5 04 0,8 04 0,5 0,5 0,5 09 0,3
Cemukapakopck 0,3 0,3 0,4 0,7 0,2 0,3 0,5 0,4 0,6 0,3
LinmnsaHck 0,6 03 0,5 0,7 0,5 03 04 0,3 0,6 0,2
MaprapuTtoBo 0,1 0,6 0,4 0,2 0,1 0,2 0,3 0,5 0,7 0,5
3epHorpapg 0,2 04 0,8 0,5 0,2 0,2 0,5 0,5 0,6 0,3
TuraHT 0,5 0,5 04 08 03 0,2 0,5 04 0,6 04
3MMOBHUKM 04 03 03 0,5 03 03 0,7 03 1,1 0,6
PemoHTHOe 0,6 0,2 0,3 0,5 0,7 0,3 0,5 0,2 04 0,3
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Tabnuua 6 — PailoHnpoBaHue PocToBCcKoM 06nacTu No TemnepaTypHbIM YCNOBUAM
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CyMMa aKTUBHbIX TemnepaTtyp, >10 °C MpopomKnTenbHOCTb JlaTta nepexofga
Tepputopumn o6nactu
IInsa BereTayoHHbIX onsa nepuogact>10°C, Bo3gyxa yepe3 + 15 °C
noceBoB NMOYKOCHbIX MOCEBOB AHel BEeCHOM

A. MunnepoBo-

2800-3000 1800-1900 160-167 11-14.05
bokoBckas
B. MNokpoBckas-
HoBoyepkacck- 3000-3200 1900-2200 167-173 07-09.05
KOHCTaHTUHOBCK
2 T 0 3200-3300 2200-2250 173-180 05-07.05
HwuxHero oHa
Bl AL 3300-3400 2250-2400 180-195 28.04-03.05
[Mponetapck-Canbck

HbIX. [poJomxuTensHocTb 6e3mMopos3-
Horo nepuopa ot 160 gHen o 180 gHewn.
CpepHeMecsyHas TeMmnepaTypa BO3ay-
Xa B utone coctasnsaeT 24-25 °C, uucno
CyxoBenHbIx gHen 45-55. MNMpu ncnapse-
MocTun 900-1000 MM pecouuymnTt BogHOro
6anaHca paBeH 55-65 %, BKIMT — 100-150
eanHuy. MNoyBbl NpeacTaBneHbl YepHO-
3éMaMM U KalTaHOBbIMU COJIOHLEBa-
TbIMW noyBamMu. BospenbiBaHue cenb-
XO3KYNbTYyp BO3MOXHO B OTJhesIbHble
rofbl Ha 6orape, HO rapaHTUpPOBaHHble
BbICOKME ypOXau MOXHO MonyyaTb
TOJIbKO Mpu opoLleHun (Tabnuua 6).

V. 3acywnuBasi, B 9Ty 30HY BXOAOAT
loro-3anafHole panoHbl PocToBckow
obnacTtu. KnumaTt ymepeHHO-KOHTUHEH-
TanbHbIW, 3aCyLWMBbIN, KO3IDDULMEHT
yBnaxHenus paseH 0,4-0,5. lopgoBoe
KOnM4yecTBO ocankoB cocTaBnsieT 400-
450 mM. OcHOBHOE UX KonnyecTso (250-
300) MM BbiNagaeT B JIETHUN MepUOL,
CymMMa aKTUBHbIX TeMnepaTtyp goctura-
eT 3100-3600 °C. MpoaonXUTENbHOCTb

6e3MOpO3HOro nepuopa cocTaBnseT
okosno 180 gHew. Mpu cpegHeMecsaYHON
TemMnepatype utons 22-24 °C yucno cy-
XOBEMHbIX OHEW HaXo4UTCSH B npegenax
30-35. Jeduunt BogHoro 6anaHca pa-
BeH 450 mm, BKI — 120-125 eguHuy,
npu opowexHun 190 epguHuy. [ouBbl
K ceBepy OT TaraHporckoro 3anuBa
npefcTaBfieHbl CeBepO-NpUasoBCKUMM
M O0ObIKHOBEHHbIMU YepHO3EMamu, B
FOXXHbIX panioHax PocToBckoi o6nacTtu
npefkaBkasckue kapboHaTHble YepHO-
3EMbI, KOTOpbIe K IOTy MOCTEMNeHHO rne-
pexonfiT B TEMHO-KalUTaHOBble MOYBbI.
lMoyBeHHO-KIMMaTHYECKUNe ycnosus
BMOJIHE YOBJIeTBOPUTENbHbIE [J151 BO3-
JenbiBaHWS BCeX CeNlbCKOXO3SNCTBEH-
HbIX KynbTyp. OpolueHne No3BonseT no-
nyyaTb cTabuibHble BbICOKME ypoXau, B
TOM YuMCie U B MOYKOCHbIX MNOCeBax.

VI. Monysacywnueasa 30Ha Ha ceBepe
3aHMMaeT npuasoBCKue parnoHbl Po-
cToBCckoM obnactu. Knumat ymepeH-
HO-TEMSIbIN C HEeyCTOWYMBBLIM YBNax-

HeHneM. KoadduumeHT yBRaxHeHUs
no H. N. NeaHoBy cocTaBnset 0,5-0,6,
cpefHerofoBoe KONMMYECTBO OCafKoB
konebnetca ot 450 go 600 MM, B TOM
yucne 3a Ténnbi nepmopg 300-400 mm.
CyMMa akTuBHbIX Temnepatyp — 3200-
3400 °C. be3MOpoO3HbLIA Mepuofn co-
ctaBnset 185-190 gHewW, CyxoBeWHbIX
OHen — 10-25. [louBeHHbIN MOKPOB
npeacTaBiieH  CeBepo-NpuMasoBCKUMU
W npegKaBKasCKUMWU  YepHO3EMaMu,
nepexonsLMMHU K 0Ty B JIyrOBO-4YepHO-
3éMHble MoYBbl ¢ BNM3KMM 3aneraHu-
eM raneyHuka [9-11].

O6nacTb B UesoM oTnnyaetcs 60ib-
WKuM pasHoobpasneM MOYBEHHO-KJIN-
MaTu4yeckux M reomMopdonornyeckmx
ycnoBui. Obunve Tenna M cBeTa Ha
tore, npeobnagaHve MJIOAOPOLHbIX
No4YB YepHO3EMHOr0 TUMNa B COYeTaHUN
C pasMyHbIM XapakTepoM MeCTHOCTU
co30aéT 6naronpusaTHbIe yCnoBus Ans
BblpaLLMBaHNA CeNIbCKOX03ANCTBEHHbIX
KynbTyp. BocTok obnacTu otnu4yaetcs

Tabnuua 7 — KoadhcpuumeHT yenakHenms K ,» KcnapsiemocTb E no meTeocTaHuusam PocToBcKoi o6nactu

ANA BereTayMoHHOro nepuona

KoadhchuumeHT yenakHenums, K WUcnapsemocTb, E, MM
MeTeocTaHuus Y
5% 25% 50 % 75 % 95 % 5% 25% 50 % 75 % 95 %
KasaHckas 0,85 0,76 0,57 0,45 0,26 531,8 576,5 679,1 787,7 957,8
bokoBckas 0,87 0,58 0,52 0,43 0,25 546,0 625,5 746,6 802,4 1061,3
Mwunneposo 0,80 0,63 0,43 0,34 0,21 593,5 670,5 770,1 868,6 1098,2
ﬁ;ﬁ:ﬁc—mn 0,93 0,59 051 | 034 | 026 | 5742 | 6894 | 7557 | 8668 | 10476
Mopo3soBck 0,93 0,55 0,46 0,31 0,19 632,3 686,4 797,0 955,3 1089,5
CemMukapakopck 0,94 0,72 0,45 0,38 0,28 576,0 651.0 798,7 888,2 944,7
Linmnaxck 1,02 0,69 0,41 0,35 0,22 620,6 670,7 814,0 886,1 1011,9
MaprapuToBo 0,94 0,73 0,65 0,47 0,41 566,6 613,7 673,2 765,5 843,8
3epHorpag, 1,03 0,83 0,55 0,40 0,35 588,2 643,6 771,3 885,6 988,5
fvraHT 1,08 0,98 0,53 0,44 0.31 551,1 627,7 796,1 846,0 945,8
31MOBHUKM 0,54 0,40 0,35 0,26 0,14 7059 7725 911,6 998,8 1269,0
PemoHTHOE 0,66 0,53 0,40 0,27 0,18 681,0 755,1 8424 974,9 1165,1
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Tabnuua 8 — OTHOCUTeNbHasA BAAXHOCTb Bo3fyXxa (%) 3a nepuof, Maii-ceHTa6pb 2013-2022 rr.

Mecsu,
MeTteocTaHuusa CpepHee
Maii UioHb Wionb ABryct CeHTAGpPDL
KasaHckas 63 61 65 65 71 65
BokoBckas 63 56 47 47 59 54
MwunnepoBo 63 56 47 47 58 54
KameHck-LLlaxTuHuckum 59 53 47 47 56 52
Mopo3soBck 62 55 48 48 54 53
CemMukapakopck 66 57 47 47 59 55)
LinmnaHck 63 56 50 50 57 55)
MaprapuTtoBo 62 56 47 47 54 53
3epHorpap 55 49 42 42 50 47
[vranT 65 55 45 45 57 58
3UMOBHUKN 60 49 44 44 44 48
PemoHTHOE 52 47 42 42 58 48

BCEPOCCUMCKHUM HAYYHO-UCCIIELOBATEJIbCKUM
WHCTUTYT OPOLLAEMOro 3EMAEAENUA -
HALEXXHbIA NAPTHEP ArPOBU3HECA

COPTA COU ONA HUMKHEIO NOBOJKbA

Bcepoccuitickum HayuHo-UccnefoBaTeNbCckMM UHCTUTYTOM co3aaHbl ckopocnenbie {90-115 gHelh) BoicokobenkoBble (36-40%)
copTa Bonrorpagka 1 (B locpeectpe ¢ 1993 roga), BHHUMO3 86 (c 2002 roga), BHUINO3 76 (c 2003 roaa), BHAMO3 31 (c 2011 roga),
Bonrorpagka 2 {(Ha rocyaapctBeHHOM copToMcnbiTaTeNlbHOM yuacTke ¢ 2018 roga) ¢ noTeHUmManom ypoxaiHocty fo 3-4 1/ra.
Pa3spaboTaH yCKOPEeHHbI METOZ, MONYYeHUA KaueCTBEHHbIX, OPUTMHANBHDIX M SIUTHBIX CEMAH.

KNMOYEBbIE KOHKYPEHTHbBIE MPEMMYLLECTBA, MOTPEBUTE/IbCKAA LEHHOCTb:
peKoMeHyeMblM METOLOM ONTUMM3aLINM TEXHONOTUW NPOU3BOACTBa CEMAH COW B NEPBUYHOM CEMEHOBOACTBE AOCTUraeTCA
Hambornee NosHaA COXPaHHOCTb FEHETUYECKON UAEHTNYHOCTH, XapaKTepHas reHoTWIY, SKOHOMUA OPOCUTENbHOW BOfbl Ha
ypoBHe 20% No cpaBHEHWIO C TUMOBbIM BeJeHNEM MPOV3BOJCTBA COW B YCSTOBUAX OPOLLEHNA.

COPT COMX
BOJIFTOrPALLKA 2

Hauano uBeTeHnA n Bpemn
co3peBaHuA paHHee (105
IHelh). Jons 3epHa B o6Leit
6uomacce - 40%. CpegHee
copepkaHue 6enka B cemeHax
37,1%, MaKcnmarnbHoe —
40,1%, »unpa - 18,9%.
YcToNUMB K noneraHuio n
ropaxeHuio 6onesHAMN.

MpurogeH K mexaHU3NpoBaHHoON y6opke bnarogaps

onTumasibHOMY BETBJIEHUIO U MPUKPENIEHNIO HUMXKHUX 60608B

(0,13 M) oT noBepXHOCTN NoYBbI. [eHETUYECKINI YpOBEHDb

3epHOBOW NPOAYKTUBHOCTM OPOLLAEMOro NOCEBA COCTABMAET
4,2 1/ra. CopT 0bnagaeT noBblLLEHHON 3aCyXOYCTOMYMBOCTbIO B

noceax 6e3 opollueHwus.

COPT COMU
BHUUO3 31

Hauano uBeteHus n
Bpems cospeBaHusa — 105
nHen. PacteHune
KopoTkocTebenbHoe (0,55
M), Bons 3epHa B obLei
6romacce — 40%.
CpepnHee cogepaHune
6enka B cemeHax 37,1%,
MaKcumasnbHoe - 40,1%,

Xupa — 18,9%. YCTOMUMB K NONEraHnIo N NOPaXeHNio
6onesHamu. MpurogeH K MexaHU3MpoBaHHOI y6opKe.
[eHeTUYeCKNiA ypoBeHb NPOAYKTMBHOCTH OpPOLLAEMOro
nocesa - 4,2 1/ra. CopT o6nagaeT noBbIlEHHOM
3aCyXOYyCTOMYMBOCTbIO B MOCEBaX 6e3 opoLleHus.

400002, Poccus, Bonrorpaa, yn. um. Tumupasesa, 9 8 (8442) 60-24-33 vniioz@yandex.ru
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Tabnuua 9 — fedmumut BRaXxHocTb Bo3fayxa (M6) 3a nepuop mMait-ceHTA6pb 2013-2022 rr.

Mecsuy,
MeteocTaHuusa = CpepHee
Mawu WUionb Uionb ABrycr CeHTA6pPDb
KasaHckas 7,32 9,99 10,90 8,42 4,71 8,27
BokoBckas 7,58 12,33 14,06 16,59 8,65 11,84
MwunnepoBo 7,62 12,38 14,16 16,68 8,72 11,91
Kamenci- 8,21 12,77 14,69 15,99 8,75 12,08
LLlaxTuHUCKUN
Mopo3oBck 7,66 12,67 14,57 16,13 10,73 12,35
CemMunkapakopck 6,61 13,98 13,98 16,72 8,09 11,88
LinmnaHck 7,55 12,56 14,08 15,98 10,27 12,09
MaprapuTtoBo 5,81 9,38 11,57 13,88 7,58 9,64
3epHorpap, 6,12 11,39 13,57 15,12 9,16 11,07
TuranT 7,24 12,80 16,07 17,88 9,42 12,68
31MMOBHUKM 8,37 14,96 16,80 18,57 17,14 1517
PemMoHTHOe 12,96 15,58 16,76 18,65 8,60 14,51
N CTaHUMAM OTMeYyaeTCcsl B Mae n cocTaB-

< 16 o 9

g - o? naet 61 %, a MMHMManbHoe 48 % B utone

e 14 y=0,7984e013% ¥ un aBrycre.

X 12 2=0.7048 ogffe MPUYMHOM CHUXEHUSI OTHOCUTENBHOM

z 10 Wil BNAXHOCTM BO3Ayxa NO Mepe noBblLle-

;_"\5 » HUSA ero TeMnepaTypbl ABNSAETCA TO, YTO

;; =8 = dakTuyeckas abcontoTHas BAAXHOCTb

2 6 npu 3TOM WJIM HE MEHSeTCH, N B Ma-

= 4 now cTeneHu ysennumsaetcs [2].

= Hamu 6binm paccumTaHbl geduuunThbl

’5_-’_ 2 BNAXHOCTM 3a nepuop Mamn-ceHTs6pb

- 0 2013-2022 rr., pesynbTaTbl pacyéTa

0.0 5.0 10,0 15.0 20,0 25.0 npuBegeHbl B Tabnuue 9.

Cpennas Temriparypa Bozayxa, °C

PucyHok 1 — 3aBUCMMOCTb MeXAyY CpeAHeli TeMnepaTypoii Bo3fyxa
¥ aeduLuUTOM BNaXKHOCTU 3a Nepuop, Mai-ceHTabpb

Hanbosiee 3acylWnUBbLIM KJIMMATOM W
ManonpoaykTUBHbIMKM MoyBamMu. [ns
ceBepa XapaKTepHbl BCXOJIMJIEHHbIN,
n3pesaHHbli oBparaMmu u 6ankamu pe-
nbed MECTHOCTU U HEBbICOKME MO Mo-
TeHUManbHOMY TJI0JOPOANIO  HOXHbIE
YyepHO3EMbI [2].

AHanus paHHbIX Tabnuubl 6 Nokasbl-
BaeT, YTO B YCJIOBUAX 0611aCTU TEMJIoBble
pecypcbl NO3BOJIAIOT BblpalMBaTh Npak-
TUYECKM BCE CeNbCKOXO3SIMCTBEHHbIE
KynbTypbl. BMecTe ¢ TeM, TennoaHepre-
TUYECKWE PECYPCbl PETMOHA HE B MOJIHOM
Mepe peanusyloTcs M3-3a HedocTaTka
€CTECTBEHHOrO YBJIAXHEHUs, BOCMOJI-
HWUTb ero MOXHO NyTEM OPOLLEHMUS.

MNpoBefEHHAs oLeHKa TenaoBAaroo-
6ecrneyeHHOCTN COOTBETCTBYeT cpef-
HEMHOrOJIETHUM TMOrOAHbIM YC/TOBUAM
W BMOJIHE [OCTATOYHA A/ XapakKTepu-
CTUKU pervoHa.

[aHHble No ucnapsieMocTu n Koadp-
duumeHTaM yBnaxHeHus (Tabnuua 7)
OblIM  paHXupoBaHbl B YG6blBalOLLEM
nopagke u obpaboTaHbl cTaTUCTUYe-

CKW, B pe3ynbTaTte Yero nojlyyeHbl psaabl
c obecneyeHHocTblo 5, 25, 50, 75 u 95
%. Mpun aToM 5%-Hass obecnevyeHHOCTb
COOTBETCTBYET BAaXHOMy roay, 25 % —
cpefHeBnaxHomy, 50 % — cpegHemy, 75
% - cpefHecyxoMmy 1 95 % — cyxomy.
Mpu aHanuse Tabnuubl 7 NpOCHEXK-
BaeTCcsa crnepywol,as 3aKOHOMEPHOCTb:
B HanpaBJieHnn ¢ 3anafa Ha BOCTOK 3a-
CYLMBOCTb BO3pacTaeT, CHUXaeTcs
KoadhdULMEHT YyBnaxHeHUs, BoO3pac-
TalT 3HayeHUs ucnapsieMocTu. Ta xe
TeHOEeHUUsA OTMe4YeHa Mpu yBen4yeHun
obecrneyeHHocTn ¢ 5 0o 95 %: Bo3pac-
TalT 3HAaYeHUA UcnapsaemMocTU U CHU-
XaeTtca KoadhpULMEHT yBNaxHeHUs.
CornacHo gaHHbIM Tabnuubl 8 OTHO-
cuTeNnlbHas BJlAaXHOCTb B cpefHeM 3a
nepuon Mau-ceHTAOpb CcoKpauiaeTcs
Ha ceBepe obnactn ¢ 65 % go 55 % B
30HEe OCHOBHOrO pasMeLleHuns opolla-
eMbIX 3eMeflb, U Ha BOCTOKe obnactu
[aHHbIN noka3aTeflb YMeHblUIaeTcsa [0
48 %. lpu aTOM MakKcuMasnbHoe 3Hayve-
HUe B cpefHeM Mo ABeHajuaTu MeTeo-

BenuuunHa gecuunTa BNaxHocTn yse-
NMuYMBaeTCcH Npu NPoABUXEHUN C CeBe-
pa B LeHTpaNbHYy 4acTb PocToBCKOM
obnacTu, ero MakcuMarsbHble 3HaYeH s
14,51 n 15,17 M6 nony4yeHbl onsa OBYyX
MeTeoCTaHUWUn Ha BoCcTOoKe obnacTtu. B
LenoM sa nepuop Man-aBrycTt Habntwo-
JaeTca TeHOeHUMs K yBenunveHuro ge-
dununTa BNaxHoOCTH.

Hanbonbwmnx 3HayeHun pedpuumnt
BNIAXHOCTM JOCTUraeT B aBrycTe, Mak-
CUMarbHble 3HayeHUs nNpu pacuyéTte
Hamun aToro nokasatens 18,65 n 18,57
MO Takxe nony4yeHbl 3a nepuog 2013-
2022 rr. pns MeTeocTaHLuMW, pacnono-
XEHHbIX B C. PeMOHTHOe U ¢. 3UMOBHMU-
KU. Ha aTux xe meTeocTaHuusix 6bina
3acmkcmMpoBaHa camas BbiCOKasi TeM-
nepatypaBo3[yxa B aBrycTte, B CpefHeM
3a yKasaHHbIl nNepuop oHa cocTaBuia
25,1 n 25,7 °C cooTBeTCTBEHHO. Mexay
cpefHen TemnepaTtypov u geduumToMm
BNIAXHOCTM 3a nepuop Mamn-ceHTsbpb
Nno JaHHbIM 12 MeTeocTaHLMI (PUCYHOK
1) BbifiBJIeHa TecHasi 3aBUCUMOCTb.

3aknioyeHune. [lpoBefAéHHbIN aHanus
KIMMaTUYEeCKUX YCNIOBUIM TENJIOro nepu-
ofa pavioHOB pas3MeLLeHNsi opoLlaeMblX
3eMesnb MOKa3blBaeT, YTO B YCJIOBUAX
PocToBcKoW 06nacTu TennoBble pecypcbl
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MO3BONAOT BbIpalMBaTh MpaKTUYeCcKU
BCE CeNIbCKOXO3SINCTBEHHbIE KYNbTYpbl.
BmecTe c Tem, TennoasHepreTuyeckue
pecypcbl pervoHa He B MOJIHOW Mepe
peanuayloTcA M3-3a HepocTaTka ecTe-
CTBEHHOrO YBJIaXHEHUS, B CBSA3K C YeMm
Heob6X0AMMO BOCMOJSIHEHME €ero MyTéMm
OpOLLEHUS.

Ona  noBblweHnsa 3 deKTMBHOCTH
OpoLUaeMoro 3emsefenusi BaxHoe 3Ha-
YeHMe WMelT OBuonornyeckme ONTU-
MarbHble HOpMbl BOAOMOTPe6HOCTH ANA
opolueHus. MNoTepu ypoxas Ha Menmopu-
pyeMbIx 3eMsIiX NPSIMO MPOMOpPLMOHanb-
Hbl feddMLMTY BIAXHOCTM NOYBLI B NEpU-

of Beretaumnn. Pexxum opoLueHns gosnxeH
obecrneynmBaTb MOJIHOE WCMOSIb30BaHUE
OpoCUTENbHOW BOAbl Ha hopMUpOBaHMe
ypoXxasi, COXpaHeHWe MOYBEHHOro MJIo-
[Opoaus M He [onyckaTb MOBbILWEHUS
MUWUHepanusaLun 1 3arpa3HeHnst BoLbl B
BOJOUCTOYHMKAX. BCE 3TO MoxeT ObITb
LOCTUTHYTO TOJIbKO MPW HOPMMUPOBaH-
HOM BOJOMOSIb30BAHUKM, OCHOBAHHOM
Ha y4éTe BMonornyeckux ocobeHHocTen
CeNbCKOXO3SIMCTBEHHbIX PacTeHUMM W
CKJ1afblBalOLMUXCA METEeopPOSIorMyeckmx
YCIIOBUNA.

B ycnoBusx gedmumTta opocuTeNbHOM
BOLbl HEOOXOAUMO YyUMTbIBaTb HEPABHO-

3HaYHOCTb MOSMBOB B 3aBUCUMOCTU OT
dasbl Beretauum pacTteHnn. Bo nsbexa-
HMe Hepobopa ypoxasi OT Hegononuea
bomkHa 6biTb obecneyeHa onTUMasbHasi
BNAXHOCTb MOYBbI B KpUTMYeckue dasbl
pa3sBUTUSA CENIbCKOXO3ANCTBEHHBIX KYJlb-
Typ. B ocTanbHble nepuoabl HYXHO Mpu-
MeHSITb AndpepeHUMpOBaHHbIA NoaXo4
K Ha3HaYeHWIo MOJSIMBOB C YYETOM cheHo-
das, npennonvBHON BNAXHOCTM MOYBbI,
rnyOuHbl  yBRaXxHeHusi, BOAHO-dU3nye-
CKMX CBOMCTB MOYBbI, MPUOPUTETHOCTM

KyNbTyp.
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LllacpoaT
MamaTtKynosHa
XABUBPAXMAHOBA,
rnaBa arpoKoMrisieKkca
«ABunat»

balukopTocTaH
nageT Ha opoLueHue

Arpokomnnekc «ABunaT» cerogHs — a1o 6onee 150 coTpya-
HWUKOB, 13 ThICAY TOHH OBOLLEN, 25 TbICAY TOHH 3€pPHOBLIX U
110 TbiCAY TOHH TEXHUYECKUX KYNbTYp B rod. B cocTase npefq-
NPUATUA TENJIMYHOE XO3SINCTBO, CYLUMIbHO-COPTUPOBaJIbHbIN
CEMEHHON KOMMMEeKC C XpaHuauwamu cunocHoro Tuna, 15
TbICAY rekTap 3emenb. Hawe npegnpustue pacnonaraetcs B
bysaskckom pavioHe Pecnybnukun bawkopTocTaH u 3a 6onee
YeM YeTBepTb BeKa 3aBOEBasio MPOYHbIe JIMAMPYIOLLME MO3MN-
uun B pervoHe. ocTtmxeHns ArpokomMmniekca oTMeyeHbl Ha-
rpagamu — aTo gunaoMebl «Jlyyllee cBeKnoceroLLee X03MCTBO
Poccun» ot Cotosa caxaponpoussoautenein Poccun, «3onoto
0TEeYECTBEHHbIX TEXHONIOMUIA» U APYrUe Mbl NOSTyYUIN 32 aKTUB-
HOe NpoABMXeHNe OTeYeCTBEHHbIX TEXHONIOMMI. 3a BHepeHue
3epKarbHbIX flaM, B paMKax KOHKypca «30s10Tasi onopa», Ham
NPUCYXAEH AuNIoM «Jlyywuin noTpebutesib 3HEPropecypcoB
B pervoHe». B 2021 rogy ™Mbl cTanv nobenutenamMu npoekta
«3eMNsiku» B HOMUHaUUK «CenlbCKoe X03ANCTBOY.

PasBuTne arpokommnnekca «ABunaT» LWIO MocTerneHHo. B
1997 rogy 6bina paspaboTaHa nepBas MAEHOYHAsA Tennuua
nnowanbto 40 cotok. B 2009-M nonyunnu nepBbIv ypoxawn ¢
OTKPbITOro rpyHTa. Yepes aBa roga peannsoBaH UHBECTULM-
OHHbIV MPOEKT CTPOUTENbCTBA COBPEMEHHOIO BbICOKOTEXHO-
JNIOrMYHOro TenanyHoro komnnekca. B 2013 rogy cocTosnca
BBOJ, B 9KCMNJlyaTaLMio NepBoOi oyepeamn 3aluLLLEHHOIO rPyHTa,
a yepes nsATb neT 6bII0 3aBEPLUEHO CTPOUTENLCTBO TPETbeW
oyepean TemIMYHOrO Kommnnekca niowagbto 10 rekTapos.
MolwHoCTb 3aBofa paccyvMTaHa Ha nepepaboTky 33 TbicsaY
TOHH 3epHa, MaclNYHbIX U 3epHOO0B0BbLIX KyNbTYP.

Cenyac Mbl peliaemM nNpobnemy MoBbleHWUA NPOAYKTUBHO-
CTW 3eMeflb, U C 9TUM TECHO CBA3aH NMPOEKT CO34aHNsA OPOCu-
TeNbHON CUCTEMbI B XO3ANCTBE, NofHOMAacLTabHas peannsa-
Lma KoToporo Havanacb B 2022 rogy. o nnaHy oH oxBaTuT 647
rekTapoB. [pu4ém 3aecb He TONbKO AENCTBYHOLLNE YTOAbS, HO

1 HOBbIE, LieJIMHHbIe, paHee He ucrnonb3yemble. Hawa 3agava He
NPOCTO YBeNMYUTb YPOXaWHOCTb U chenatb eé yCTOMYMBOW —
XOTUM MCMNOSb30BaTh MESMOPMPOBaHHbIe Mowann Aas Bbl-
pawmBaHus 3KOHOMUYecKU Bonee LeHHbIX KynbTyp. OfHa u3
HUX — caxapHas CBEKNa.

OpocutenbHasa cucteMa byfeT Bk/oYaTb B ce6s1 HACOCHYHO
CTaHuuo, JoxJeBasibHble YCTaHOBKW, Ce€Tb BOLOMOMAMOLLUX
TpybonpoBoaoB, TpaHcOPMATOPHYO MOACTAHLUUIO C CUCTe-
MOV OCBELLEeHUSI U 3neKTPocHabXeHus. [NaBHOW COCTaBAsO-
LLen 9TOW CUCTEMBI CTasM, KOHEYHO, AOXAeBasbHble YCTaHOB-
Ku. Bce opoliaemMble niowann OCHaLleHbl AOXAeBalbHbIMM
MalmMHamu aBcTpuickomn ompmMbl «BAUER». Mbl npuobpenu gea
TUMNa yCcTaHOBOK AaHHon Mapku — Centerliner 9000 u Centerstar
9000. MepBas — unnoapomMHoro Tuna. Mel yéegunuce B €€ ach-
heKTUBHOCTH A5t BCeX KYNbTYp U NOnei pasnnyHon KoHdury-
pauun. OnTuMasnbHoe MCnonb30BaHMe MoWaAn [OoCTUraeTcs
6naropaps «yMHON» CUCTEME KOHTPOJIA U BbICOKOW MOBUIIbHO-
CTW pgaxe Ha nepeceyéHHon mectHocTu. Centerliner 9000 obe-
creynBaeT BbICOKOE KayeCcTBO MOSMBA MPU HU3KOM dHEepromno-
TpebneHun. BoT ewwé e€ xapakTepucTuku: obecrneyeHne pasHbix

Y

o e
Bce opoluaembie nnowanu
OCHalLeHbl foxaeBaslbHbIMU
MalLuMHaMu aBCTPUNCKON (bUpMbI
«BAUER». Mbl npnobpenn gBa
TUMNa ycTaHOBOK [aHHON Mapku —

Centerliner 9000 n Centerstar 9000
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HOpM MoNMBa Ha OLHOM y4yacTKe, aHeprocbeperatoLas cucTe-
Ma HU3KOro faBJieHUsl, BOSMOXHOCTb BYKCUPOBKM.
LLInpoko3saxBaTHble yCTaHOBKM KpyroBoro fencteusi Centerstar
9000 Toxe 06nafaroT LeNbiM PSA0M TEXHUYECKUX U SKOHOMUYE-
CKMX npenmyLlecTB. OHM HA3KOHAMOpPHble, pPABHOMEPHOCTb pac-
npefeneHns [oXnAasi Ha MOBEPXHOCTM AocTuraeTcs Gnaropaps
OCHALLLEHUIO BbICOKOI((DEKTUBHBIMM PAcrbIIMTENSMU, YTO TOXE
UrpaeT CepbE3HyH0 poJib B YBETMYEHNN YPOXANHOCTU. KpyroBble
YCTaHOBKM OCHaLLeHbl CUCTEMOM OUCTaHLMOHHOIO YrpaBeHus n
KOHTPOJIS, NO3BOJISAOLLEN Ha yAaneHUn ynpaBnisiTb paboTon Kax-
01 1 Npy He0BXOAMMOCTU KOPPEKTUPOBATb €&,
JoxpeBanbHble YCTAaHOBKM Mbl npuobpeTtanu y oduumasnbs-
Horo gunepa dupmbl «BAUER» koMnaHum «PervnoHuHBecTa-
rpo». Eé cneunanucTbl B TOMHOM COOTBETCTBUM C TEXHUYECKUM
3alaHMEM CBOEBPEMEHHO OCYLLECTBWUIIM MOCTABKY, MOHTaX U
BBOJ, B 9KCM/yaTaLuo Kax 4o eauHULbl TeEXHUKK. [ocne 3a-
nycka ycTaHOBOK CreuManucTbl «PermoHMHBecTarpo» npous-

YctaHoeka CENTERLINER 9000

A A

o e

BeSIM 0ByYeHne onepaTopoB HaLLero NpeanpusATUs yrpaBieHnto
n paboTe. Ceityac Mbl He UCMbITbIBAeM CIIOXHOCTEN B 0BCIYXM-
BaHUM 3TUX MaLUWH, BCE OHM aBTOMaTU3npoBaHbl. Bnarogaps
NMPOCTON U HafEXHOW CUCTEME ynpaBneHUs 3TUMK YCTaHOBKa-
MW Haluu aKcnnyaTaLlMoHHble 3aTpaTbl MUHUMaTbHbI.

CerofHsilLHee CeJlbCKOXO3ANCTBEHHOE BbICOKOTEXHOMOMMY-
HOe MpoM3BOLCTBO OCHOBAHO Ha MepefoBbIX TEXHONOMMAX U
Takon Xe TexHuKe. Tak YTO BJIOXKEHUS B OPOCUTENIbHblE Me-
NMopauumn cunTaeM HageéxXHbIMU M NepcrnekTUBHbIMK, Bynem K
[anblue ABUraTbCs B TOM Xe€ HanpaBJieHUW, NOBbILAsA KOHKY-
peHTOCMnOoCOBHOCTL arpoKoMIieKca.

M ewg BaxHbl Ntogn. Y Hac crnoxunacb KoMaHga, B KOTOPOK
Kax bl cTpeMuTcs K obLen uenu. B 3ToM Mbl BUAMM 04HO U3
rNaBHbIX COCTaBAKOLWMX ycrnexa. A Lenb Y Hac ofgHa — obecne-
YeHWe HaceneHus pecnybnky CBeXUMU, NOJIE3HBIMU U 9KOJIOTU-
YecKM YUCTbIMM NPOLYKTaMM, BblipaLLleHHbIMU Ha POAHOM 3eMrie!

Pecny6nuka bawkopTocTaH

YctaHoBka CENTERSTAR 9000 J J
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M onyb6nunKoBaHUs Hay4YHbIX
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[lamaTu akagemuka B. U. lleTpoBa

2 mioHna 2023 roga ywén U3 XU3HU [LOKTOP CeNibCKOXO-
3AUCTBEHHbIX HayK, Npoceccop, akagemuk PAH Bnagumup
UeaHoBuu MNeTpos.

Akagemuk B. U. MeTpoB 6bl1 BUAHbIM COBETCKUM M pOC-
CUMCKMM YY€HbIM B obnacTu arposiecoMennopawmm, BHEC-
LUMM KPYMHbIN BKNag B CeIbCKOXO3SAIMCTBEHHYIO HayKy
1 npakTuky. Bnagumup UesaHoBuy B 1960 rogy okoHuMn
HoBouepKacCKnUi NHXEeHEPHO-MeNMopPaTUBHbIA MHCTUTYT,
paboTtan Ha Auukynakckon HUJ10C BHUAJIMU n B Tebep-
OVHCKOM rocyfapcTBeHHOM 3anoBefHuke, a c 1976 r. 3a-
BeAyloWmMM OTAEIOM OCBOEHUS MaslonpoayKTUBHbIX 3e-
Menb Bo BHUAJTIMI.

Tpynobl akagemuka B. WN. [leTpoBa nocssweHbl Npo-
6nemam ynpaBfieHUA MNPUPOLHO-KAMMATUYECKUM Mo-
TeHLMaNoM apuaHbIX 9KOCMCTEM NleCOMeNMopaTUBHbIMMU
MeTofaMn. M BbIMOSIHEHbI MHOTONIETHME MCCIIef0BaHNA
BOJHO-COJIEBOIO peXuMa MoYB B IKOJIOTUYECKOM pamy
COMpPAXEHHbIX CUCTEM «HacaxpaeHue-agacdepa», coena-
Ha Knaccudukauma rpyHToBbIX BOA MO AOCTYNHOCTU fpe-
BECHbIM PacTeHWsIM B 3aBUCMMOCTU OT YCNOBUMN UX 3a-
JleraHnsl 1 XMMWYeCKoro cocTaBsa, ornpefesnieHbl Kputepuu
MHOroaKTOPHOM OLeHKW TeppPUTOpPMM 4J1sl lecoarpapHo-
ro ocBoeHus, paspaboTaHa MeTofuka arposiecomenuopa- nadgwadTel. B. U. MeTpoB — ognH na asTopoB Hauumo-
TUBHOTO KapTorpadupoBaHus CeNlbCKOXO3SIMCTBEHHbIX HaJlbHOro MfaHa fencTBui no 6opbbe ¢ ONyCcTbIHMBAHMEM
Yyrogumn ¢ ucnonb3oBaHWeM asapoKocMuyeckon nHopma- B Kanmbikum u cybpermoHasnbHbIX HaLMOHaNbHbIX MpO-
Lmu. rpaMmm gencteui no 6opbbe ¢ onycTbiHMBaHWeM ans Oro-

Ha ocHoBe MHOroakTOpHOIN OLLEHKM arpopecypcHOro BOCTOKa eBpornenckon yactu Poccum u 3anagHon Cubnpum
n 6uoknumaTuyeckoro noteHumanos [pukacnuinckoro (94,5 MAH ra).
pervoHa paspaboTaHa (C KONJIEKTUBOM) U peanusoBaHa 3a BpeMs Hay4YHO-NPON3BOLCTBEHHON AeATeSIbHOCTU UM
leHepanbHasa cxeMa 60pbbbl C oNycTbiHMBaHMEM YépHbix  onybnmkoBaHo 6onee 200 Hay4HbIx paboT. OH naypeat lo-
3emMenb U Kusnapckux nactéuw, (4,5 mnH ra). Paspabo- cypapcTBeHHou npemun CCCP, 3acnyXeHHbIW feaTenb Ha-
TaHbl KOHLENuUMM afanTMBHOIO secoarpapHoro npupo- yku Pecny6nunku Kanmbikus, HarpaxgéH meganamu BOHX.
[OMNONb30BaHNs B apuAHOM Mosce MyTEM KOMMIEKCHOM CeeTnasi namsaTb o Bnagumupe MBaHoBuye MeTpoBe Ha-
Menuopauuu ¢ yyacTmeM arposecomMenvopaunm n HoBble  BCerga CoXxpaHMTCSA B Halmx cepguax. NpuHocum cBou co-
TexHonoruv TpaHcdopmauum gerpagmpyroLLmx u onycTbl-  60ne3HOBaHUA POLHbIM U BGAN3KMM, OPY3bsIM U KoJlsleram
HEHHbIX 3eMefNlb B arpoJfiecHble, neconactbuuiHble, arpo- Bnagumupa MiBaHoBMYa.
neconacTtbulyHble U Apyrue ajanTuBHbIe NlecoarpapHblie Konnektus ®r6HY BHUMO3

Yuenbie ®HL| arpoakonoruu PAH Ha o6cneoBaHuM CTENHOro
yuyacTKa 3anoBefiHuKa «4épHble 3emnn» B KanMbikuu.
BbiBLLMe NecyaHble MacCHBbI YCMELLHO 3apoCyyu PacTUTesb-
O6neceHue Tepcko-KyMcKoro necyaHoro Maccuea. HOCTbIO M 3a/1ePHOBA/IUCD, CTAB 3TAJIOHHOMN TeppUTOpUe Ais
JarecTtaH CPaBHUTEJIbHOIO aHa/IM3a B paMKax 60pbObl ¢ onycTbiHUBaHUEM
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MpouzsnACTaE (EOCCTEHOENEHHE WG Haa3a)
(B3 MAHEHHINT NDACTUANMHDIT

warepiana iR HPC







