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Annomayus.

B pabore npeacTasieHa oneHka mNpoCTPaHCTBEHHOM U3MEHYMBOCTH
MUTATEIBHBIX BEUIECTB U 3al1acOB MPOyKTUBHON BJIark B arpO4epHO3EMe
MUTPAIIMOHHO-CETPETallMOHHOM MIPU BO3/EIBIBAHUH 03UMOM MIIECHUIIBI 110
texnosoruu NO-till. Mexay oocnenoBanHbiME mosisiMu (N=131) ycTaHOBIICHO
3HAYNTEIHLHOE BaphbUPOBAHUE COACPIKAHUS HUTPATHOTO a30Ta M IMOBMKHOTO
docdopa B mouse (V>40,0%). [IpocTpancTBeHHAs] HF3MEHUYNBOCTH 3aI1aCOB
npoaykruBHo Biaaru MeHbIe (V = 5,0-17,0 %), yem comepkaHusl TOABUKHBIX
($hOpM OCHOBHBIX JIEMEHTOB MUTAHKS. BO3MOXHO, 3TO CBSI3aHO C MOJOKHUTEIHLHBIM
BiHstHUEM TexHosioruu NO-till Ha BomHbIN pexum mouBkl. [IpocTpaHcTBeHHAs
BapHaOEITbHOCTD YCIOBHIA MMPOU3PACTAHMS CHIIBHO BIUSET HA yPOKANHOCTD
03MMOM MIIECHUIBI. BBISIBIIEHA 3aBUCUMOCTD YPOKAWMHOCTHU KYJIBTYPBI OT 3al1acOB
NpOayKTUBHOM Biaru nepen ee moceBoM (I = 0,80) u B a3y Beixoma B TpyOKy (I =
0,34), a Takxke OT cojaepx aHus HUTpaTHoro azora (I = 0,34) U MOABMKHOTO
docdopa B mouse nepex mocesom (r = 0,30).

[TonyueHHbIe pe3yabTaThl CBHIETEIHLCTBYET O HEOOXOAMMOCTH KOPPEKTUPOBKU
7103 a30THBIX U (HOCHOPHBIX YAOOPEHUH Ha MOJSAX CEIbCKOX03SIMCTBEHHOTO
npeanpusatud. [Ipu 3ToM 3P PeKTUBHOCTD pa3TUYHBIX arPOTEXHUYECKUX TPUEMOB
OTIPEMIETISIETCS BIaroo0ecIeueHHOCTHIO Mepe/1 MOCEBOM U B (ha3y BhIXO/a B
TpYyOKYy.

Kmiouesvie cnosa: 4epHo3eM, 03uMas MIIeHUIa, TexHoorus No-till,
coJiep KaHMe DJIEMEHTOB MTUTAHUS, TIPOyKTUBHAS BJIara, BApbUPOBaHUE.
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Abstract:

The paper presents an assessment of the spatial variability of nutrients and
reserves of productive moisture in the Calcic Chernozem during the cultivation of
winter wheat using the no-till technology. A significant variation in the content of
nitrate nitrogen and mobile phosphorus in the soil (V> 40,0%) was found between
the surveyed fields (n = 131). The spatial variability of the reserves of productive
moisture is less (V = 5,0-17,0%) than the content of mobile forms of the main
nutrients. Perhaps this is due to the positive effect of no-till technology on the
water regime of the soil. The spatial variability of growing conditions strongly
affects the yield of winter wheat. The dependence of the crop yield on the reserves
of productive moisture before sowing (r = 0,80) and in the phase of entering the
tube (r = 0,34), as well as on the content of nitrate nitrogen (r = 0,34) and mobile
phosphorus in the soil before sowing (r = 0,30). The results obtained indicate the
need to adjust the doses of nitrogen and phosphorus fertilizers in the fields of an
agricultural enterprise. At the same time, the effectiveness of various agrotechnical
methods is determined by the moisture supply before sowing and in the phase of
entering the tube.

Keywords: Haplic Chernozem, winter wheat, no-till technology, nutrient
content, productive moisture, variation.

BBenenue

[Inogopoauie MOYBHI ABISETCS COBOKYITHBIM PE3yJIbTATOM MOYBEHHBIX YCIOBU,
00yCIaBIMBAIOIINX YPOKAWHOCTh PACTCHHM, KAYE€CTBO MPOAYKITUU 1
Mo/IepyKaHKue YKOJIOTHISCKON yeToHunBOCTH arposianamadToB. Cpenu
MHOKeCTBa (haKTOPOB, BIUSIONINX Ha IMTPOTYKTUBHOCTH CEIIBCKOXO03SMCTBEHHBIX
KYJbTYp U CTaOMIbHOE (PYHKIITMOHHUPOBAHUE arpOIICHO30B, TOYBEHHBIC CBOMCTBA
WUTPAIOT OJIHY U3 KJIIOUEBBIX pOJiei. B oTimyme OT MOrogHbIX yCJIOBUHM U
tTonorpaduu, MOKa3aTeIu MOYBEHHOTO IJI0I0POIUS MOKHO PETYIUPOBATH
Pa3JIUYHBIMH arpOTEXHUYECKUMH MPUEMAMU.

CenbCKoX031CTBEHHOE UCITOIB30BAHNE 3eMEIb MOXKET KaK CHMKATh
MPOCTPAHCTBEHHYIO HEOJJHOPOIHOCTh TOYBEHHBIX CBOMCTB, TaK U yCUJIUBATh.
EnvHOM TOYKHM 3pe€HMs B 3TOM BOIIPOCE HE CYIIECTBYET. Pl aBTOPOB OTMEYAIOT,
YTO BHECEHUE YJIOOPEHMM, TUIICA, U3BECTH U JAPYTUX BEIIECTB MOBHIIIAIOT
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MPOCTPAHCTBEHHYIO BapruadeIbHOCTh IUIOA0POIUs MOYB. J[pyrue uccienoparenu,
HAa000POT, OTMEYAIOT TOMOTCHU3AITUIO TIOYBEHHBIX CBONCTB MPHU
CEJIbCKOXO03sTUCTBEeHHOM 00pabdoTke [5,14].

[TouBenHbIe cBOKCTBA 00a/1aI0T 3HAYUTENBHOMN MPOCTPAHCTBEHHON
HEOJHOPOTHOCTBIO JJaKe Ha HEOOIBINUX TUIOMIAISIX, YTO C TOUKH 3PCHUS
CETBCKOXO03SUCTBEHHOTO TTPOU3BOJICTBA SABJISETCS OTPUIIATEITLHBIM (PaKTOPOM, TaK
KaK CO3JAI0TCs pa3HbIE YCIOBUS JJISI POCTA BRIPAIIIMIBAEMBIX KYJIBTYp U TpeOyeTcs
nudGepeHIMPOBAHHBIN TOIXO0 K TEXHOJOTHAM UX Bo3/enbiBanus [3,16].

B cBsi3u ¢ IIMPOKUM BHEAPEHUEM PECYypCcOCOEpEraroux TEXHOIOTUH, U B
YaCTHOCTH, C TPUMEHEHUEM HYJIEBOU TEXHOJIOTUH, U3yUEHUE TPOCTPAHCTBEHHON
M3MEHYMBOCTHU MOKAa3aTeNIeH MII010PO/IUs TOUBBI U €€ BIUSHUS Ha YPOKAINHOCTD
CEJIBCKOXO3SUCTBEHHBIX KYJIbTYp MPUOOPETACT 3HAYUTEIBHYIO aKTyaIbHOCTD, TaK
KaK BbIpaBHUBAIOIIIEE JCHCTBUE BCIIAIIKH UCUE3AET.

[enbto uccneqoBaHuii ObUIO U3YYEHUE BAPbUPOBAHUS arpOXUMUYECKUX
nokaszaresyiel MIoA0POAUs MOYBBI U YPOKAHHOCTH 03UMOM MIIIEHUIIHI B CUCTEME
no-till.

O0BeKT 1 MeTOAbI UCCIET0BAHUS

Hccnemyemast mo4Ba — 4epHO3eM OOBIKHOBEHHBIN KapOOHATHBIN
CPEAHEMOUIHBIN TSKEITOCYTIIMHUCTBIN HA JIECCOBUIHOM CYTJIMHKE.

[To knaccuduxanuu mous Poccun (2004) 310 arpoyepHO3eMbl MUTPAITHOHHO-
cerperauoHHblie. ITH MOYBbI 3aHUMarOT okoJio 23,0 % obrieit miomaau
PocroBckoii obmactu. PactipocTpanenbl OHU TPEUMYIIIECTBEHHO B F0’KHOMW U 10TO-
3amaJHoON YacTsaX 00J1acTu, B OCHOBHOM, B F0)kHOM 30HE (ErOpibikckuid,
3epHorpaackuii, Karansuunkuii, [Tecuanokonckuii, Canbckuii, L{enuHckuit
paiionsl) [2]. UccnenoBanust mpoBeacHb! B [lecyaHokonckom paiioHe,
PacmooKEHHOM B IOT0-3amaaHoi yactu PoctoBckoit obmactu (puc. 1).

3A0 um. Kuposa

Tlec P
Pocrosckasi obiacts
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Pucynox 1 — Pation nposedenust uccreoosanuti (http://www.zaocmkirova.com/)

[TouBeHHO-KTMMATHYECKUE YCIOBHUS PaiiOHAa B IIEJIOM OJIATOTIPUSTHBI JIJIS
MIPOM3BOJICTBA O3MMOU MINEHUIIBI. YepHO3eM OOBIKHOBEHHOUW KapOOHATHBIN — 3TO
MI0YBa BBICOKOT'O €CTECTBEHHOTO TUIOAOPOIHS, HAXOIAIIASACS B 30HE HEBBICOKOTO 1
HEIO0CTaTOYHOTO yBIaKHeHUs. OTHAKO, B MPOIIECCe MHTCHCUBHOW AKCILTyaTaI[|H
MOYBEHHOT'O IIOKPOBA Pa3BUBAIOTCS MPOIIECCHI ero Aerpanamuu [2]. BoaHoi
9pPO3WHU B paccMaTpuBaeMoi 30He moaBepkeHo 25,0 % ot ol1iei TeppuTopu,
nebmupoBanHbix mous — 23,0 % [1]. Bueapenue pecypcocOeperaroommx
TEXHOJIOTH Ha OCHOBE MUHUMAJIBHON 00paOOTKH MOYBHI U TIPSIMOTO TTOCEBA
MO3BOJISIET CTAOMIIM3UPOBATH TYMYCHOE COCTOSIHUE TTOYB U YIIyUIITUTh
MUTATEBHBIA PEKUM arporeHo3oB [6,17].

B 3A0 nmenn Kuposa munnmanbHas o0padboTka nmous ucnosib3yercs ¢ 2000 r,
HyneBasg — ¢ 2008 r.

W3y4yaemble TIoKa3aTeld — ypOKAWHOCTL 03uMoi TeHuIb! (Y); coaepkanue
autpatHoro azora (N-NOj3), oomennoro kanmms (K,O), moasmxkHoro hocdopa
(P20s) mepen moceBOM KyJIbTYPHI; 3aMachl MPOAYKTUBHOW BJIard B METPOBOM CJIOE
nouBsI 70 moceBa (VN1), B hasy kymenus (VN2) u B pa3y Beixona B Tpyoky (VNz) —
OBLIIM MOJTYYEHBI B IPOM3BOJICTBEHHBIX MOceBax 03uMoM mieHuilsl ¢ 2018 no
2020 rr. (n = 131,0).006pa3ipl MOYBBI OTOUPAIH COTTIACHO METOAUYCCKIM
yKa3aHUsIM IO MPOBEJECHUI0 KOMIUIEKCHOTO MOHUTOPHUHTA IIJI0I0POIUS TIOYB
3eMeJIb CeIbCKOX03IHCTBEHHOTO Ha3HaueHus [7].

VYyet yposkaiiHocTu npoBoami komOaiiHoM ACROS 585 1o nocTuxeHuto
MOJTHOM CHEJIOCTH 3epHa 03UMOM MieHuIlbl. Onpenenenue noaBmxHoro gochopa
1 0OMEHHOTO KaJIusi TpOoBOAWIU 10 MeToy Maunruna B moauduxanuu [[THAO
(T'OCT 26205-9), conep>kaHre HUTPATHOTO a30Ta — HOHOMETPUIECKUM METOIOM
(T'OCT 26951-86). Onpenenenue NpoayKTUBHOM Biaaru mpoBoauiu mo 'OCT
28268-89. JIna matemaTHuecKoi 0OpabOTKH MOTYUYSHHBIX Pe3yJIbTaTOB
ucnob3oBaau nmporpammel Microsoft Excel u STATISTICA 13.3

Pe3yabTaThl HCCIEI0OBAHMS M UX 00CYKIeHHE
CornacHo NoJIydYeHHBIM JaHHBIM, COJIEp>KaHHEe HUTPATHOTO a30Ta mepe
IIOCEBOM O3UMOM MIIEHULIBI U3MeHsieTcst oT 1,2 mr/kr 10 36,0 mr/kr (tabm. 1).

Tabnuya 1 — Cmamucmuueckue nokazamenu yporCatiHOCMu 03UMOU NULEeHULbL
U OCHOBHbBIX 2JIeMEeHMO8 NUMAHUS 8 NPOU3B00CHBEHHBIX NOCEBAX

n=131,0 Y, u/ra N-NOs3; | P20Os K20 Vn1 Vn Vn s
(mo (mo (mo (mo (xymienue) | (BBIXOA B
IoceBa) | Mocesa) | moceBa) | OceBa) | MM TpyOKy)
MT/KT MT/KT MI/KT MM MM
Cpenree 81,5 7,9 23,9 451,8 156,3 194,3 89,0
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Mennana 83.7 7 231 | 4325 | 1650 1950 88,0
MUHEMYM 36,6 12 75 2310 | 1052 175.0 52,5
Makcumym 116.0 36,0 570 | 9650 | 1894 231.9 148 5
Hixnuii 69.9 438 16,7 | 3590 | 1593 189 4 76.6
KBapTUJIb

Bepxnuii 948 10,7 300 | 5200 | 1697 198,1 08,3
KBapTUJIb

Jlucrepcus 3432 248 | 1025 | 145958 | 5042 80,8 2185
CrannapTHoe 18,5 50 | 101 | 1208 | 225 9,0 14,8
OTKJIOHCHUC

Koopuument | g 630 | 424 | 270 | 144 5.0 17.0
Bapuanuu (V)

Ommbka 16 0.4 09 | 106 | 20 0.8 13
CpeIHETO

Pa3nwuiia B coep>kaHuy HUTPATHOTO a30Ta MKy OTACITbHBIMH ITOJISIMH
X035IUCTBA cOCTaBIsAET 25 pa3 u 6onee. Cpeid U3yYEHHBIX SJIEMEHTOB MUTAHUS
coJiep>KaHre HUTPATHOTO a30Ta XapaKTepU3yeTcs HAauOOJIbIIUM BapbUPOBAHUEM
(63,0 %), uTo BHOJIHE MPEJCKA3yeMO, TaK KaK €ro HaKOIJICHHE ONPECIIIeTCs
OMOOTHYECKON aKTUBHOCTHIO TIOUBHI, THTCHCUBHOCTH KOTOPO BO MHOTOM
3aBHUCHUT OT arpOMETEOPOJIOTUICCKUX YCIIOBHH [2].

Conepxanue noasmwxHoro ¢pocdopa Koaedsiercs: oT 04eHb HU3KOro (7,5 MI/Kr)
1o Beicokoro (57,0 mr/kr). KoadduimenT Bapuanuu ganaoro nokaszatens (42,0 %)
CBUJIETEIBCTBYET O €r0 3HAYNTEIHLHOW MPOCTPAHCTBEHHOW N3MEHIMBOCTH.
[Monpasnsromee yucio mosieit (N=76,0) xapakrepu3yeTcs CpeiHei CTENCHBIO
obecreyeHHOCTH oABMKHBIM (ochopom (15,0-30,0 mr/kr), 28 moneit —
noBbieHHol (31,0-40,0 mr/kr), 4 nonst — Beicokoit (41,0-60,0 mr/kr). K Huzkoi
kareropun ooecnieuennoctu (10,0-15, 0 mr/kr) otHecens! 13 moseit, a o4eHb
HU3KOM — 9 moseii [7]. BeposiTHO, 3TO CBSI3aHO C HCTOPHUEH MMOJICH, & KIMEHHO C
pa3MIHBIME J103aMu hochopcoaepkaImx yao0peHuil, BHECCHHBIX, KaK MO/
O3UMYIO TIIICHUITY, TaK U MO/ €€ MPEIICCTBEHHUKOB.

ConeprxaHre 0OMEHHOTO KaJIHsl TaK)Ke CYIIECTBEHHO U3MEHSETCS TI0 TOJISIM
uccieayeMoro xossiicrea. OHo Bapeupyert ot cpeanero (231,0 Mr/kr) 10 0YeHb
BeIcOKOT0 (965,0 Mr/kr) [7]. BonbmuacTBO Mostel (62,0 %) xapakTepu3yroTcs
ONITHUMAJIBHBIM COJIepKaHueM, cortacHo « HopmaruBam mromopoars moYB 3eMelb
CEIHLCKOXO3IMCTBEHHOTO Ha3HaueHus1 PoctoBckoit obmactuy [10].

BapuaGenpHOCTh coniepkaHusi 0OMEHHOTO Kajusi MEHEe BEIpaKECHA, YeM
noasmwkHOTO ocdopa (V=27,0 %). U3BectHo, 4TO OCHOBHAs Macca docdopa,
HAKOIIJICHHOTO B pPe3yJIbTaTe BHECEHHsI YIOOPEHUH, OCTAeTCS B BEPXHEM CIIOE
MOYBBI U PEIKO MUTPHUPYET 1O MPOPUITIO, a Kaauil 60J1ee MOIBUKEH, YTO
MPUBOAUT K Oosiee OICTPOMY BBIpAaBHUBAHUIO KOHIIEHTpaIui. [lomy4yeHnHbie
pe3yJbTaThl COMIACYIOTCS ¢ MccienoBanusmu [12,13].
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[To cTeneHn OTHOCUTENBHOW U3MEHYMBOCTH OCHOBHBIE 3JIEMEHTHI TUTaHUS
MO>KHO PacToOJIOKHTh B cleayronuil yosBatonuit psit: N-NOs > P,Os > K,0.

[Tono6HOE paH)KUpPOBaHUE arpOXUMHUUECKHX MOKa3aTenel mo KodhGuirueHTy
BapHaIuu ObIJIO pacCMOTPEHO B padorax [9,11,12].

Hakormenue u pacmipeneneHne mpoaAyKTUBHOM BIard B TCUCHUE BEreTaIluu
CEIbCKOXO3SICTBEHHBIX KYJIBTYpP UMEET PEIIaroIiee 3HaUCHUE IS UX
YPOKaMHOCTH B 30HE UcclienoBaHusl. [lepen moceBoM 03MMOM MIIIEHULIBI
MO/IABJISIFOIIEE YHCIIO MOJIeH XapaKTepUu3yI0oTCsS OTIIMYHBIMU 3al1acaMu
npoaykTuBHou Biaru (>150,0 Mmm), 21 nosie — ynoBieTBoputenbHbIMU. B a3y
KYILIECHUS TPAKTUYECKU HA BCEX 00CTIEIOBAHHBIX TOJISIX BBISIBJICHO BHICOKOE
coJiep>kaHue MpOoAYKTUBHOM Biaru. OHako, B ¢a3y BbIXoJa B TpyOKy, U3-3a
OTCYTCTBHUS OCaJKOB, OOJBIIMHCTBO MOJIEH XapaKTepru30BaIOCh HEAOCTATOYHBIMU
3aracamu MpOJyKTUBHOM Biaru. BappupoBaHue mpoyKTUBHOM BJIarv B MOYBE
3aBUCHUT OT CpoKa 0TOOpa 00pa3noB. Jlo moceBa 03MMOM MINICHUIIBI U B (pazy
BBIXOJIa B TPYOKY IIPOCTPaHCTBEHHAS N3MEHYMBOCTH 3TOTO TTOKA3aTEIIs
xXapakTepu3yeTcs cpeaauM koddduruentom Bapuammu — 14,0 % u 17,0 %
COOTBETCTBEHHO, B a3y KymeHus — Hu3kum (V=5,0 %) [4].

[IpocTpaHnCTBEHHOE BapbUPOBAHUE YCIOBUM MPOU3PACTAHUS O3UMOU MIIIEHULIBI
CUJIBHO BJIMSIET HA €€ ypOoKalHOCTh. CpelHEE 3HAUECHHUE YPOKANHOCTU 03UMOM
TIITIICHUITBI 32 JIBa T0O/1a HccleaoBanuil coctapiseT 82,0 1/ra mpyu MUHUMAIBHBIX U
MaKCHUMaJIbHBIX 3HadYeHUAX — 36,0 u 115,0 1/ra coorBeTcTBeHHO. BapnabeapHOCTh
YPOXKaWHOCTH Ha UCCIeAyeMbIX MoJisix coctaBuia 23,0 %. boiabIIMHCTBO MOCEBOB
(63 moJ1s1), UMErOT BhICOKYHO ypoxkaiiHocTh — oT 70,0 10100,0 1/ra. Ha 7
00cIIeTOBaHHBIX TOJISIX XO3SIMCTBA YPOIKAMHOCTh 03UMOM IMIIISHMITBI TOCTUTIIA
MOTEHIIMAIBHO BO3MOXKHYIO BEJIMUMHY JIJIsl MccienyemMbix coptoB — 110,0-115,0
n/ra (puc. 1 a).

CorracoBaHre ¢ HOpMaJIbLHBIM pacrpe/ieieHueM 00yCIOBIICHO TOMaIaHUEeM
95,0 % 3HaueHUI B MHTEPBAI IBYX CTAHIAPTHBIX OTKJIOHEHHUH OT CPEIHETO U
68,0 % — oxHoro crangapTHOro otkioHenus [8](puc. 1 6).
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Pucynox 2 — a. 'ucmoepamma pacnpeoenenus 8euyun yporcauHocmu
OMHOCUMENbHO YUCAA HAO00eHUll; 0. /[{uacpamma pazmaxa yporicauHocmu
03UMOU NULEHUYbL

CoryiacHO HOpMaJIbHBIM BEPOSITHOCTHBIM Tpadukam JJis YPOKaHHOCTH O3UMOM
MIIICHUITBI ¥ KOKIOTO arpOXUMHUYECKOTO TIOKa3aTessl, 3HAYNTEIbHOTO OTKIIOHEHUS
ot pacnpezenenus ['aycca He HaOmoanock (puc. 3 a,0,B,T,¢). BenuunHsr
paccMaTpuBaeMbIX IMOKa3aTeIe HaXOAATCS OJIM3KO K MIPSMOM M OTHOCUTEIBHO HEé
CHJIBHO HE PacCEUBAIOTCS.
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Hopuan rpadmc: Brars 1 {10 nocess)

Hopusanrpadm: Brars 3 (a2 Tp)
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Pucynox 3 — Hopmanvuvie seposimuocmuvie 2paguku acpoxumMuieckux
nokazameneti (a —Y; 6 — K0, 6 — P,0s; 2 -N-NO3; 0 — Vny, e — Vny)

[To 3amacam mpoIyKTUBHOM BiIaru B mouse (puc. 3 1), HaOIroaaeTcs
OTKJIOHEHHE TOYEK OT MPSAMOU TUHUH. DTO MOKHO UACHTHPHUIIMPOBATH KaK
3aMeTHBIC HapYIICHUS B HOPMaIbHOCTH pacnpeneicnus [11]. HecmoTps Ha
BU3YaJbHBIC OTIMYMS OT HOPMAJIBLHOTO PACHpE/IeNICHNs, JEMOHCTPUPYEMBIE TIPU
TIOMOIIM HOPMAJIBHBIX BEPOSTHOCTHBIX rpadukoB [12], npyrue criocoOs
IPOBEPKH, B UacTHOCTU KpuTepuid yactoT [llanupo-Yuika, He oTBepraeT runoresy

0 HOpMaJIbHOCTH (Tab611.2).

Tabnuya 2 — Jloxazamenbcmeo HOpMAIbHOCHU PACHpeOeleHUsl 2eHEPAIbHOLL
cosokynnocmu no Lllanupo-Yunka

W p
Y, /ra 0,97 0,0036
P2Os (o moceBa), Mr/kr 0,96 0,0004
K20 (1o mocesa), Mr/kr 0,92 0,0000
N-NOs3 (10 moceBa), Mr/kr 0,89 0,0000
Vn; (1o moceBa), MM 0,75 0,0000
Vn; (kymienue), MM 0,95 0,0001
VN3 (BBIXO B TPYOKY), MM 0,17 0,0000

IToaTOMY BIIOJIHE TOIYCTHUMO IIPUHSATH, YTO CTATUCTUYECKUE PACTPEIEICHUS
YPOKalHOCTHU O3UMOM IIIEHUIIBI U arPOXUMHUUYECKUX ITOKA3aTEIeH ITOAYUHAIOTCS
3aKOHY HOPMAJIbHOTO pacipeiesICHus], YTO SBJISECTCS BaXKHBIM YCIIOBUEM JIJIS
UCTIOJIB30BaHUS KOPPEISAIIMOHHOTO ananu3a [12,13].

BrIicokasi MaTeMaTH4eCKH JI0Kazyemas TeCHOTa cBsi3H [9] BoIssBIIeHA MeX Ty
YPOXKaWHOCTBIO U IPOJYKTUBHOM BJarou 70 rnocesa KyJabTyphl (Tad. 3). B
YCJIOBHSIX F0’KHOM 30HBI POCTOBCKOI 00s1acTH Bilara siBJsI€TCS OAHUM M3 OCHOBHBIX
(bakTOpOB, IMMUTUPYIOUINX YPOKAUHOCTh CENbCKOXO3SIICTBEHHBIX KYIBTYP.
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[TomyyeHnHble pe3yabTaThl CBUAECTEILCTBYIOT O TOM, YTO 3PPEKTUBHOCTD
pa3IMYHBIX arpOTEXHUUYECKUX MPHUEMOB OIPENETAETCs YBIaKHEHHOCTBIO TIepe]]
MIOCEBOM U B a3y BbIX0JIa B TPYOKY.

Tabnuya 3 — Tecnoma cesa3u yporcatiHocmu 03uMol NUUEeHUYbl C
aAz2poxXuMu4ecKUMuY NOKa3amensimMu no4enl

ITokazarenu P20s (mo K20 (mo N-NO3 Vn; (o Vns VN3
110CEBa), 110CeBa), (mo 110CEBa), (kymienue), | (BBIXO[ B
MI/KT MI/KT mocesa), | MM MM TPyOKYy),
MI/KT MM
Y, u/ra 0,30 0,17 0,34 0,80 0,07 0,34
P 3HAYUMOE 0,001 0,052 0,000 0,000 0,406 0,000

Cpennsig 3aBUCUMOCTb YPOKaWHOCTH O3WUMOM MIIIEHUIIBI OTMEUYEHA C
conepkanueM HuTpaTHOro azota (I = 0,34) u moaBmxHOTO (hocdopa B MoUBe
(r=0,30).

Ha ocHOBaHWM moka3aTeliell ¢ HAUMEHBITUM YPOBHEM 3HAYUMOCTH (P), ObLIH
IIOCTPOCHBI TarpaMMbl paccenBanus (puc. 4. a,0,B,r).

Koppenays r= 28248 N Koppenrur 1= | M35

Wield
Yield
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Hoppenmps 1= BI240 o Koppenags r= 3317
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Pucynok 4 — Jluacpammul pacceusanusi no azpoxXumuyeckum noKa3amesim co
snauumvimu koppensyusamu (a — P20s; 6 —N- NOs; 6 —Vny; e —Vns)

Cpenu peICTaBICHHBIX arpOXMMHYECKUX MOKa3aTeliel HaOJII0qar0TCs TOIBKO
TI0JIOKUTETbHBIE TIPSIMOJIMHEHHBIC Koppelsiuu (puc. 4 a,0,B,1).

[TosrydeHHBbIC Pe3yJIbTaThl CBHETEIBCTBYIOT O TOM, YTO Ha 0OCIICIOBAaHHBIX
MOJISIX XO35HCTBAa HEOOX0AMMa KOPPEKTHPOBKA /103 a30THBIX U (PochopHBIX
ya00pEHHUH.

BriBoabI

1. Pe3ynbTaThl UCCIEAOBAHMS BBISIBUIN 3HAYUTEIBHYIO MPOCTPAHCTBEHHYIO
M3MEHYMBOCTh COJIEP>KaHUS HUTPATHOTO a30Ta M MOJABMKHOTO (ochopa B IOUBE
repe1 MOCEBOM 03MMOM MIIIEHUIIBI B TPEAETAX CEITbCKOXO03SIMCTBEHHOTO
npeanpusatud. Koapdumuent Bapuanuu npessimaet 40,0 %. Oto
CBUICTEIBCTBYET O CYIIECTBEHHOM Pa3InYMH B 00€CTIEYEHHOCTH
MIPOU3BOICTBEHHBIX TTOCEBOB O3UMOM MIIICHUIIBI TUMH dJIEMCHTAMH T TAHUS.

2. TlpocTpaHCTBEHHAS N3MEHYMBOCTH 3aIM1aCOB ITPOYKTUBHOMN BJIarW B IIOYBE
MEHBIIIE, YeM BapuaOeIbHOCTh COJIEPIKaHMS TIOJIBIKHBIX (POPM OCHOBHBIX
AJIEMEHTOB IMUTAHUS MEXKTy 00CIe0BaHHBIMHI MTOIsIMU. Koaddunment Bapruanun
HEBBICOKUH M Haxouics B penenax ot 5,0 g0 17,0 % B 3aBUCUMOCTH OT CpoKa
otbopa 00pa3IoB MOYBLI. BO3MOXKHO, 3TO CBSA3aHO C MOJIOKUTEILHBIM BIUSHUEM
texHosoruu NO-till Ha BOAHBIN peKMM MMOYBHI.

3. IIpocTtpancTBeHHAsI HEOJHOPOAHOCTh COACPKAHUS MUTATEITHLHBIX BEIIECTB U
3armacoB MPOAYKTUBHOM BJIard B TIOYBE TEPE]] TOCEBOM O3MMOM IMINEHUIIBI OKa3alia
CYIIIECTBEHHOE BIIUSHNE Ha €€ YPOKaltHOCTh. BhIsBIIeHa TecHas MOIOKUTEIbHAs
KOPPEJAIHS YPOKaWHOCTH KYJIbTYPBI C 3aracamu npoaykrusHoii Biaru (r = 0,80),
CpPEIHSIS MOJIOKUTEIbHASI TECHOTA CBSI3U — C COJICPI)KaHUEeM HUTpATHOTO a3ora (I =
0,34) u moasmxuoro docdopa (r = 0,30).
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4. Jlns BbIpaBHUBAHMS arpOXUMHUUYECKUX MOKa3aTeel I0A0pOAMs T0YB
CEJIbCKOXO3SIICTBEHHOTO IPEANPUATHSA U MOIYyYEHUS! CTAOMIIBHBIX YPOKaeB
MOJIEBBIX KYJIBTYP HEOOXOIMMA ONTUMU3ALIMS CHCTEMBI yI00PEHHSL.

The research was financially supported by the "Priority 2030" program of the
Ministry of Science and Education of the Russian Federation, project
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