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BJIMSAHUE BO3PACTAIOIIINX YPOBHEN MUHEPAJIbHOI'O IIUTAHUS
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IIpencraBieHbl 3KCepUMEeHTaIbHbIC TaHHbIE U3MEHEHMST OCHOBHBIX TTOKa3aTeJIeil KauyecTBa pasIMIHbIX
(bpakuwmit 3epHa 03MMOIt PXKH, BEIpALIEHHOTO Ha (hOHE BO3pACTAIOIINX YPOBHEN MUHEPATHHOTO ITUTAHMSI.
HccnenoBaHust Tokaszaiyd OTCYTCTBUE KaKMX-JIMOO CTaTUCTUYECKM 3HAYMMBIX 3aBUCHMOCTEil Macchl
1000 3epeH omnpeneeHHOI (KOHKPETHOIT) (hpaKIlMKU 3epHa O3UMOI PXXU OT YPOBHSI MUHEPAJIbHOTO IMUTa-
Hus. [1pu aTom 3aBrcuMocTh Macchl 1000 3epeH OT TONIIMHEI 3¢pHOBKY MAaKCUMAILHO TOYHO (110 BEIUIM -
He R?) onmchlBasiach ypaBHEHHEM 2-To Topsinka. B ommiame ot Macesl 1000 3epeH comepxxaHue Geka U
TEHTO3aHOB, a TAKXKe BeJIMUMHA MoKa3aTess “Yuciio ManeHus” CyIIeCTBEHHO 3aBUCEN KaK OT YPOBHS MM -
HEPaIbHOTO MUTAHUsI, TAK U OT TOJIIUHBI 3¢pHOBKU. [1pr 5TOM MaKCMMaIbHO TOYHO 3aBUCUMOCTHU COAEP-
JKaHUS 6eTKa ¥ TIEHTO3aHOB OT YPOBHSI MUHEPAJIbHOTO TUTAHWS U TOJIIIUHBI 3¢PHOBKU OTPaXkaloT ypaBHEe-
HUs 2-TO, a IoKa3aTeJsl Yucja MaaeHusT — 3-ro MopsiaKa.
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BBEAEHUE

B cooTBeTCTBUU € TOCYTapCTBEHHBIM CTAaHIAPTOM
(I'OCT P 53049-2008. Poxb. TexHuueckue ycJIoBUsI)
HauboJiee BaKHBIMU TMOKAa3aTeJIsIMU TEXHOJOTHYe-
CKUX Ka4eCTB 3€pHa O3UMOI pXXU CIyXKaT “4uciio mna-
IeHUs” ¥ HaTypa. XOTs comepKaHue O0eKa 1 TTeHTO-
3aHOB, a Takke Macca 1000 3epeH He perJIaMeHTUPY-
orcs 'OCTom P 53049-2008, omnpemersionium
MIPUTOTHOCTh 3€pHAa O3WMMOM PXU IJIST XJeborrede-
HUs, TaHHBIE TTOKA3aTeJIM B OOJBITMHCTBE CITydacB
CTaTUCTUYECKU 3HAUYMMO CBSI3aHBI C “UUCIIOM Maje-
Hus” [1-7].

OIHUM M3 CIOCOOOB pPeryJIupOBaHUs (TTOBBILIIE-
HUS WM CHUKEHUST) TToKa3aTeJieil TeXHOJIOTUYECKHUX
KauyecTB 3epHa O3WMOM PXU MOXET CIYXUTb ero
(pakKIIMOHMpPOBaHWE Ha CTaHAAPTHBIX pelreTax C
MIPOIOJITOBATBIMI OTBEPCTHSIMMU |8, 9].

Heo6xoonuMo OTMETHTb, UTO BBLIIIOJHEHHBIE pa-
Hee uccinegoBaHus [8—13] mo BwIgBICHUIO 3P deK-
TUBHOCTU (PPAKIIMOHUPOBAHUS 3epHA O3UMOM PXKU
IJIs LeJIeii CEMEHOBOACTBA U TPOIOBOJIBCTBEHHOIO
MCITOIb30BaHUS NPOBOIUINCH HA OTHOM YPOBHE MU~
HepaJibHOTo ITuTaHus. He mpeTeHays Ha MOJTHOTY U3-
JIOXKEHUST JaHHBIX, UMCIOIIMXCS B HAy4HOI JTUTEepa-
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Type 110 JAaHHOMY BOIIPOCY, OBLJIO CIeJIaHO IIPEeaIio-
JIOXXEHHE, UTO BOIIPOCHI MU3MEHEHUST YPOXKAMHOCTU U
TEXHOJIOTMYECKMX KA4eCTB 3€pHA O3UMOI pPXU MHpU
pazneneHur ero Ha (PpakiMy OCTAIOTCS MaJIOU3y-
yeHHBIMU. OCOOEHHO ]IS BBISICHEHHWSI MHTEpBaja Ba-
PbUPOBAHUSI TEXHOJIOTMYECKUX KA4eCTB U UX U3Me-
HEHWIA, TPOUCXOASIINX MO, AEUCTBUEM Pa3IMUHBIX
YPOBHEI MUHEPAJIbHOTO IMUTAaHUS Y U3MEHSIIOIINXCS
TUIPOTEPMUYCCKUX YCIOBUII B MEpUOH BereTallvu.
BoisicHeHMe 3aBUCUMOCTEI YpOXKAMHOCTH M TEXHO-
JIOTMYECKMX KAa4eCTB 3¢pHa O3MMOI PXXU OT OTHOCH-
TEeJIbHOM H0JM (PpaklMii M YPOBHS MUHEPAIHLHOIO
MUATAaHUSI TTO3BOJUT ONTUMM3UPOBATH HO3bI MUHE-
PaJIbHBIX YIOOPEHMIT 1 a30THBIX MOAKOPMOK B IIEpU-
on BereTanuu [ 14].

HccnepoBanus no M3y4eHUIO M3MeHEeHUs (pak-
LIMOHHOTO COCTaBa 3epHa 03UMOI1 p>K1, BBIpAIIEHHO-
ro Ha (hboHe BO3paCTAIONINX YPOBHEN MUHEPAJIbHOIO
MMUMTAHUS, TOKA3aJiu, YTO B KOHTPACTHBIE IO YBJIaXK-
HEHUIO roAbl U3BMEHEHUE YPOXANHOCTU 3epHa IIPO-
MCXOOMJIO 3a CUET IMepepacnpencieHuss OTHOCUTEIIb-
Hoit nonu dpakuuii (%). [Ipu 3ToM OTHOCUTETBHAS
JIoJIsT PpaKIIMii B ypoxKae 3epHa O3MMOM PXU B TEKY-
meM (KOHKPETHOM) TOy He 3aBHCEIa OT YPOBHSI M-
HepanbHoro mmraHus. C yBelIMYeHUEM TOJIIINHBI
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3€pHOBKM OT €€ MWHHUMAJIbHBIX BEJIMYMH OTHOCH-
TeJIbHasl 1oJIs1 (hpaKIIMy B ypoxKae 3epHa Bo3pacTaia,
OIHAKO KaXXIoe Mocjenylollee Bo3pacTaHUe TOJIIIM-
HbI 36pPHOBKHU 3aMEJISLIIO TEMITBI €€ pOCTa U, TOCTUT -
HYB TOYKM DKCTpeMyMa, OHa HauMHajia CHUXXAaThCSI.
VYpoxaitHocThb (11/Ta) BceX ppaKlMil yBeJINYrMBaiach
OTHOBPEMEHHO C BO3PACTAaHUEM YPOBHSI MUHEPaAJb-
HOTO MUTAHUS Y TOJIIUHBI 36PHOBKYU, OMHAKO TEMITHI
pocTa YpOXKaMHOCTH KaxXmoll (paKiny CyIIeCTBEH-
HO pa3InJajich B 3aBUCUMOCTH OT pa3Mepa 36 pHOB-
ku. [Ipy 3TOM MUMHMMAaJbHBIE IIPUOABKU ypoOxKas
3epHa M0 CPAaBHEHUIO C MPEIbIIyIIeil 103011 MUHE-
paJbHBIX YIOOpPEHU OTMEUYEHBI y CaMOi MEJIKON M
caMoit KpyITHOH (ppakinii, MaKCMMalIbHbIE — Y Cpell-
Hel ppakuuu 3epHa 2.2—2.4 MM [14].

Crenyiomuii 3Tan UccliefoOBaHUI — U3yYeHUE 13-
MEHEHMI Ka4eCcTBa pa3INIHbIX (DpaKIiInii 3epHa 031~
MOI pPXHU, BBIpALlIECHHOIO Ha (hOHE BO3PACTAIOIINX
YPOBHEl MHUHEpaJbHOIO IMTaHus. B pesyibrare
MPOBEICHUST MCCICIOBAaHUN TIOSIBIISICTCS peanbHas
BO3MOXHOCTb CO3HATEIBHO YIIPABIISITH B XKEJIAEMOM
HaIlpaBJeHUM BEJIMUYMHOM OCHOBHBIX ITOKa3aTenei
KadyecTBa 3epHa He TOJbKO B MepUO/ BereTaluu, pe-
TYJIUPYsI ypOBEHb MUHEPaATIbHOTO ITMTaHUS IPUMEHE -
HHEM yI0OpeHU 1 a30THBIX IOAKOPMOK, HO U B IO~
CJIeyOOpOYHBII NTEpUO, T.K. U3BECTHO, YTO pa3any-
HBle (pakuuM 3€pHA O3UMOM pPXHU CYILIECTBEHHO
pa3an4aloTcs 1o OMOXUMUYECKOMY COCTaBY U TEXHO-
JIOTMYECKUM KauecTBaMm [8, 9, 12, 13].

Iems paboThl — BEISIBUTH NU3MEHEHUS TEXHOJIOTH-
YEeCKUX KayeCTB pas3MUYHbIX (ppakiivii 3epHa KOPOT-
KOCTEOEeJIbHOTO COpTa O3UMOM pPXKU, BBIpAIIEHHOTO
Ha (oHe BO3pacCTalONIMX YPOBHEM MUHEpPaTbHOTO
MMUATaHUSI.

METOINKA NCCIIEAOBAHUA

HMccnenoBaHue Mo pasieiieHUIO 3epHa O3MMOM
pku Ha ¢paKLUU TIPOBEICHBI C TOIMYIIEHHBIM K HC-
TMOJIb30BAHUIO KOPOTKOCTEOEIbHBIM copToM PDajieH-
ckasg 4 (coBMecTHOM cejiekuuu 3oHaiabHoro HU-
M CX Cesepo-Boctoka n @aneHCKOM rocyiapcTBeH-
HOI CEeJIeKIIMOHHON CTaHILMU). 3EpPHO O3MMOMN DPXKU
OBLIIO ITOJIYYEHO B J1a00OPaTOPUM arpOXUMHUU 30HAJIb-
roro HUMCX Cesepo-Boctoka mpm TipoBenecHUN
moJjieBoro omnbitTa [15] Ha IepHOBO-TIOA30JMCTOMN
CPETHECYINIMHUCTOM TI0YBE U BHECEHUU BO3pacTaio-
IIUX 103 MUHEPaIbHBIX ynoopeHuii. I1pu ¢ppaxkimo-
HUPOBAHUM OBIJIM MCITIOJIb30BaHbBI 00Opa3libkl 3epHa
O3MMOM pKU, MOJy4eHHbIE B 6-TH OCHOBHBIX Bapy-
aHtax: 0e3 ymoopenuit, (NPK)30, (NPK)60,
(NPK)90, (NPK)120 u (NPK)150. ITpu npoBeneHuu
noJsieBoro oneita ¢pochopHo-kanuitneie (P, n K,,)
BO BCexX BapuaHTax U a30THbIe ynoopeHus (N,,) B 10-
3ax N30 u N60 BHOCHJIM [0 IIOCEBA, a B BapUaHTaX C
BHeceHneM 103 azota N90, N120 u N 150 — npoGHoO,
B 2 cpoka: N90 (N60 mo moceBa + N30 BecHoil) u

N120 (N60 oo moceBa + N60 BecHOI1) niau B 3 cpoka:
N150 (N60 no nocesa + N60 BecHoit + N30 TpyOKO-
BaHMe). boiee neranbHO yCJIOBUS M METOAMKA MPO-
BEJICHUS OITbITa, OTKyda OTOMpasd OoOpas3lbl 3epHaA
03MMOM pXU 1Jis1 (PPAaKIIMOHUPOBAHUSI U OCHOBHBIE
paboThI MO pa3fe/eHUIo ero Ha (GpaklUU, a TaKKe
HEKOTOpbIE pe3yabTaThl 10 U3MEHEHUIO (PpaKIIuOH-
HOTO COCTaBa 3epHa O3WMOM p3KU, BEIpAIIIEHHOTO Ha
¢ oHe Bo3pacTaromux ypoBHeil MUHEPATbHOTO MUTA-
HUSI, OIyOJIMKOBaHBI paHee B padotax [14, 15].

T'uaporepMmuueckre yciaoBUsl B IepUOA MOCEB—
OKOHYaHHME OCEHHEM U B MepHUOJ BO30OHOBJICHUE Be-
CeHHeM BereTallMM—TPYOKOBaHUE CYIIECTBEHHO He
pazinyaauch M XapaKTepU30BAIUCh W30BITOYHBIM
yeraxHenneM (I'TK mo I'T. CenstnuHoBy 1.56—1.84
n 1.52—1.78 coorBeTcTBeHHO). IMaporepMudeckue
YCJIOBUSI, CJIOXMBIIMECS B Tepuon TpyOKOBaHUE—
LIBETeHUE, HAoOOPOT, CYIIECTBEHHO pPa3invalucCh.
B niepBbIit TOA 3TOT Mepuon xapakTepu3oBajics W3-
osiTkoM Biaru (I'TK = 2.12), Bo BTopoii — HexocTa-
tounbiM (I'TK = 1.01), a B TpeTuii — HOpMaJILHBIM
yeinaxHeHueM (I'TK = 1.38). B penpoayKTuBHBIIi me-
PUOI B IEPBBII Y BO BTOPOM T'OJIbI CJIOXWIINCH 3aCYyIII-
susble ycaoBus (I'TK = 1.02 u 1.14 COOTBETCTBEHHO),
a B TpeTuii — HabJoaaau pe3Kuii HemoCTaToK BJjaru
(I'TK =0.75). bonee moagpoOHO XxapaKTepUCTHUKA THI-
pPOTEPMUYECKUX YCIOBUI MeXK(Ma3HbIX U BCETO MepU-
07la BEreTallMu U MX BIIUSTHUE HAa YPOBEHb ypOXKaliHO-
CTU U (PaKIMOHHBIM COCTaB 3€pHA O3UMON DPXU
MpelncTaBlIeHBI paHee B padote [14].

Onpenenenue macchl 1000 3epeH MUCXOMHBIX 00-
pa3loB 3epHAa O3MMOI PXXU U BBIACICHHBIX U3 HUX
dpakauii mpoBeaeHo B cooTBercTBUM ¢ ['OCT
10842-89 “Meton onpeneneHuss Macchl 1000 3epeH
nim ceMstH”, comepxanue 6enka — T'OCT 10846-91
“Merton orpeneaeHrs Oenka”, mmokKasaTelsT “ducio
nageHus” — F'OCT 27676-88 “Merton onpenesieHUs
“gucia mmageHus”’, a cogepkaHue TIEHTO3aHOB — B
COOTBETCTBMU C METOIOM, OITYOJIMKOBAaHHBIM B pabo-
Te [16]. Cratuctuyeckass o6paboOTKa 3KCIIEPUMEH-
TaJIbHBIX JAHHBIX TTPOBEJIeHAa METOJIOM MHOXECTBEH-
HOT'O PEerpecCMOHHOro aHanms3a (JIMHEWHOTO, IOIU-
HOMa MOJIOBUHHOIT cTeneHu, 2-ro U 3-To mopsiaKa) ¢
KCIIOJIb30BaHUEM ITaKeTa CTATUCTUYECKUX IIPOrPaMM
“Statistica 6” (Stat—Soft Inc., CIIIA). OCHOBHBLIM
KpUTEPUEM OLIEHKU TOUYHOCTHU MOJTYYESHHBIX ypaBHE-
HUI MHOXECTBEHHOI perpeccuu IIpUHSITa BeJIMIMHA
KosddunrenTa nerepmuHanuu (R?) [17].

PE3VYJIbTATbBI 1 UX OBCYXIEHHUE

IIpoBeneHue 3-71€THUX UCCIIETOBAHUI MO (pak-
LIMOHUPOBAHUIO 3€pHA O3UMOM PXXU Ha CTAHAAPTHBIX
penierax ¢ IMPOIOJITrOBaTBIMU OTBEPCTUSIMU MOKA3a-
0, 9ro BemmumHa Macchl 1000 3epeH pasIMIHBIX
dpakumii BapbMpoBaJla B CPaBHUTEIBLHO IITMPOKUX

npenenax: 11.2—42.9 r, conepxanue 6enka (Ng, X 5.7)

ATPOXUMHUA  Ne 3 2023
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Taomuna 1. Macca 1000 3epeH pa3nuyHbIX hpakiiuii 3epHa 03MMOI pXXU, T (CpeaHee 3a 3 roaa)

®pakius, MM
Bapuant
1.5-1.7 1.7-2.0 2.0-2.2 2.2-24 2.4-2.6 2.6—2.8 2.8-3.0

000 11.5 17.1 21.5 25.5 30.5 35.8 40.2
111 12.0 16.8 21.8 26.4 30.7 36.0 42.0
222 11.8 16.9 21.3 25.7 30.3 35.1 41.0
333 12.0 17.0 21.7 26.3 31.2 36.0 42.7
444 11.7 16.9 21.2 25.6 30.4 354 40.4
555 11.9 17.3 21.4 26.4 30.9 36.2 41.0
Cpennee 11.8 17.0 21.5 26.0 30.7 35.7 41.2
2005 T. 11.6 16.8 21.2 25.7 29.8 34.6 41.3
2006 T. 11.7 17.0 21.8 26.8 31.9 36.6 42.4
2007 r. 12.1 17.2 21.5 25.5 30.2 36.0 39.9

Ta6mmna 2. 3aBUCUMOCTD ITOKa3aTesieid TEXHOJIOTUYECKUX KauyeCTB 3epHa 03UMOI pxKu (Y) OT ypOBHSI MUHEPAIBLHOTO MU -
TaHud (X, KOA. €l1.) U TOJNLUMHBI 36pHOBKHU (X,, MM) (cpenHee 3a 3 rona)

ITokazarens (V) VYpaBHeHue perpeccun (n = 42) R? TO

Macca 1000 seper, T Y= —28.029 + 22.759X 0.993* -
= 2.054+4.825X2 0.998*
Conepxanute 6eKa, % CYXOTO |y 16 546 4 (.249X, + 0.036 X7 — 6.13LX, + 1.496 X2 — 0.110x,X, | 0-892 -
BE€ILIECCTBa
Conepxanue NEHTO3AHOB, % |y 7 087 + 0.024 X2 — 3.993X, + 0.838 X2 — 0.072X,X, 0.478* -
“"ucro nanenns”, cex Y=—994.914 — 0.242X] + 1278.92LX, — 457.825X2 + 5L.135x5 | 0-869" E = i'ij
,T=3.

IIpumeuanue. X| (konupoBaHHbIX eauHuL): 0 — 6e3 ynobpenuii, 1 — (NPK)30, 2 — (NPK)60, 3 — (NPK)90, 4 — (NPK)120, 5 —
(NPK)150; TOT u TD,T — COOTBETCTBEHHO 1-4 1 2-5 TOYKU 3KCTPEMyMa TOJILLMHBI 36PHOBKU, MM

U neHTo3aHoB — 9.86—12.80 u 1.33—3.91% cooTBeT-
CTBEHHO, a “yucio nageHus” — 67—180 cek (ta6a. 1,
3—5). IlomydyeHHble TaHHBIE MOATBEPAWIN HM3BECT-
HOE TIOJIOXKEHHE O TOM, YTO pa3jIiMuusd IO JIIOObIM
MpU3HaKaM U CBOMCTBaAM MEXIYy COpPTaMM OIHOI
KYJIBTYPHI BCETa CYIIECTBEHHO MEHBIIIE, YeM MEXKIY
KOHTPACTHBIMU (paKIIUSIMU BHYTPU OIHOIO COpTa
[18].

Taxk kak nmpu InpoBeAeHUU (PpPaKIMOHUPOBAHUS
3epHa O3UMOM XU M3YYEHHbIE MMOKa3aTelu TEXHO-
JIOTUYECKUX KAaYeCTB U3MEHSIMCh B OTHOM U TOM XK€
HalpaBJI€HUU, HUXe TMPUBOAUTCS MX aHaIU3 IO
YCPEAHEHHBIM JaHHbBIM 3a TOAbI POBENEHUS HUCCe-
noBaHus. Ctatuctuyeckass o0paboTKa IMOJTyYeHHBIX
JIaHHBIX METOJIOM MHOXECTBEHHOTO PErpecCUOHHO-
ro aHajau3a Mokasaja, YTO BO BCe T'OJbl IPOBEAECHUS
MCCJIEJOBAHU YPOBEHb MUHEPAJIbHOTO NUTaHUS (X,
kond. en.. 0 — 6e3 ymoopenmii, 1 — (NPK)30, 2 —
(NPK)60 ... 5 — (NPK)150) oka3bIBaj CyIIeCTBEHHOE
BJIMSIHUE Ha CoJiep>KaHue Oeka U TTIeHTO3aHOB B 3ep-
He pa3IMYHbIX (PpaKIlIMii, a TAKXKe Ha BEJIUUYUHY MO-
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KazaTeJs “ducio majeHus”, HO He OKa3bIBaJl IOCTO-
BepHoro BimsHUsI Ha maccy 1000 3epeH (Tadu. 1, 2).

IIpu sToM 3aBucumocth Macchl 1000 3epeH oOT
TOJIIUHBI 3¢pHOBKU (X,, MM) MaKCUMAaJIbHO TOYHO

(o BennuuHe R?) ONMMCHIBAIACH YPABHEHUEM 2-TO
nopsiaka. C yBeJIM4eHUEM TOJIIIMHBI 36pPHOBKU Mac-
ca 1000 3epeH Bo3pacTalia, Tp1 3TOM KaxXI0e moce-
Jytolliee BO3pacTaHue TOJIIWHBI 36pPHOBKMU B 0OOJb-
el cteneHy noBkimaiao Maccy 1000 3epeH mo cpaB-

HEHMIO C Tpeabigymiein  (+.X 22 ). Heobxomumo
OTMETUTD, UTO 1 JIMHEITHASI 3aBUCUMOCTb MEXITY 3TH-
MU TI0Ka3aTeasIMM CTaTUCTUYECKM 3HAauyMMa, HO Xa-
pakTepusyeTcs HECKOJIbKO MEHBLIEI BeJIMUMHON R?
(tabm. 1, 2, puc. 1).

I1pu ppakIMoHNPOBAHUU 3€pHA O3UMOI PXKM 3a-
BUCUMOCTH COJIep>KaHUsI ChIpOTo Oejika U MeHTOo3a-
HOB OT YPOBHSI MUHEPaJILHOTO NMUTaHus (X, KOA. e1.)
Y TOJIIUHBI 36pHOBKU (X,, MM) IO ToiaM U B Cpel-
HEM 3a ToIbl TMPOBEACHUSI HCCICAOBAHUS MaKCU-
MaJIbHO TOYHO (I10 BeauunHe R?) OTpaxaau ypaBHe-
HUS 2-TO Mopsiaka, T.K. KO3(MdUILIMEHTbl KOppes-
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Ta6mma 3. ConepxxaHue Gelka B 3epHe pa3IMIHbIX hpakimii, % (cpeaHee 3a 3 roma)

dpakiuusg, MM

BapmnanTt
1.5—-1.7 1.7-2.0 2.0-2.2 2.2-24 2.4-2.6 2.6—2.8 2.8-3.0
000 10.2 10.2 10.3 10.5 10.5 11.1 11.3
111 10.9 10.5 10.5 10.6 11.0 11.3 11.4
222 10.8 10.3 10.2 10.4 10.8 11.0 11.7
333 11.1 10.8 10.6 10.7 11.0 11.5 11.8
444 11.3 10.7 10.7 10.8 11.1 11.6 11.9
555 11.7 11.3 11.3 11.4 11.5 11.9 11.9
CpenHee 11.0 10.6 10.6 10.8 11.0 11.4 1.7
2005 r. 10.8 10.4 10.3 10.3 10.3 10.6 10.8
2006 T. 11.3 11.0 11.2 11.2 11.6 12.0 12.1
2007 1. 10.9 10.4 10.4 10.7 11.0 11.6 12.1
Ta6imuua 4. CoaepxaHue MEHTO3aHOB B 3epHE Pa3IMYHBIX hpakuuii, % (cpeaHee 3a 3 roma)
Dpakius, MM
Bapuant
1.5—-1.7 1.7-2.0 2.0-2.2 2.2-24 2.4-2.6 2.6—2.8 2.8-3.0
000 2.74 2.31 2.33 2.41 2.40 2.34 2.57
111 2.90 2.52 2.11 2.52 2.28 2.45 2.77
222 2.25 2.06 1.78 2.03 2.08 1.85 2.18
333 2.89 2.57 2.07 2.40 1.92 2.04 2.39
444 2.71 2.48 2.28 1.93 1.96 1.99 2.26
555 2.62 2.27 2.07 1.99 2.14 2.09 2.55
Cpen. 2.69 2.37 2.11 2.21 2.13 2.13 2.45
2005 r. 3.33 2.71 2.45 2.64 2.53 2.37 2.77
2006 1. 2.30 2.24 1.90 2.09 1.98 2.05 2.19
2007 r. 2.42 2.16 1.98 1.91 1.89 1.96 2.40
Taomuua 5. “Yucio nmageHuss” y pa3InyHbIX (Dpakiinii 3epHa 03UMOi1 pxKu, ceK (cpeaHee 3a 3 roga)
dpakiusg, MM
Bapuant
1.5—-1.7 1.7-2.0 2.0-2.2 2.2-24 2.4-2.6 2.6—2.8 2.8-3.0
000 94 150 151 146 145 116 91
111 113 154 153 136 124 120 89
222 102 125 134 142 134 132 84
333 105 128 125 138 128 103 97
444 95 120 138 136 123 101 81
555 81 114 120 124 95 84 67
Cpennee 98 132 137 137 125 109 85
2005 T. 117 142 155 143 121 110 91
2006 T. 75 107 114 117 115 87 76
2007 r. 104 146 142 151 139 131 87
ATPOXUMUA  Ne 3 2023
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Macca 1000 3epeH, T
42 -

38

34

=-28.029 + 22.759X,

30F
r=10.996*; R>=0.993

26
22

18

=
T

Y=-2.054 + 4.825X3
R =0.998*

1.6 1.8 2.0 2.2

2.4 2.6 2.8 3.0
TonimHa 3epHOBKM, MM

Puc. 1. 3aBucumocts Macchl 1000 3epeH (Y, r) OT TONLIMHBI 3epHOBKH (X, MM) (cpenHee 3a 3 rona): n = 42, 0.996* — craTu-
ctuyecky 3HauuMo 1pu p < 0.05; cpenHsist TOIIIMHA 3epHOBOK BO (hpakiiuu 1.7 MM — BapbupoBaHue oT 1.5 1o 1.7 mm, 2.0—1.7—
2.0,2.2-2.0-2.2,2.4-2.2-24,2.6-2.4-2.6, 2.8—2.6—2.8, 3.0—2.8—3.0 MM, n = 42 — o061iee uynciao HabmonaeHuii. To xe B

Tab. 3—6 1 Ha puc. 2.

UM  JUHEHHBbIX YpaBHEHUU HE3HAYMMbl Ha
MPUHSITOM B arpOXUMHIECKUX UCCICIOBAHUSIX YPOB-
He 3HaunmocTu (p < 0.05), a ypaBHEHUI MTOJIOBUH-
HOI1 CTETIEHU XOTS M 3HAUMMBI, HO MMEIOT O0JTee HU3-
KW€ WX BEJMIMHBI, YeM YpaBHEHUS 2-TO TOpsaKa
(Tabn. 2—4, puc. 2a, 0).

Ha puc. 2 B ipenenax Noy4eHHbIX SKCIIEPUMEH-
TaJIbHBIX JAHHBIX IO BEJIMYNHE M3YYEHHBIX MOKA3a-
Telleil KauecTBa 3epHA O3MMOM PXXU TMpPeICcTaBIIeHbI
rpadudeckue m3oOpaxeHUsT ux 3aBucumocteir (V)
(111 MOBEPXHOCTH OTKJIMKA (PYHKIIMM) OT BO3pacTa-
IOIIUX YPOBHEM MUHEpabHOTO mutaHus (X;, Koi.
€/1.) U TOJIIUHBI 36pHOBKHU (X,, MM). AHaJIU3 ypaBHe-
HUI 1 UX TpadUIecKNX N300pakeHNIA TToKa3al, 4To
C YCUJICHHEM YPOBHSI MUHEPAIbLHOTO MUTAHUS CO-
JIepxKaHue 0eKa B 3epHe pas3IMUHBIX (ppaKIInii 3epHa
031MOIi pxku BospacTtao. [Tpu aToM Kaxkaoe noce-
Iyloliee yBeJIMYeHre 103 yIOOpEeHU MPUBOAUIIO K
0oJiee BBICOKOI OEJIKOBOCTH 3€pHa MO0 CPaBHEHUIO C

npenbimytneit (+X; + X, 12 ). C yBeIM4eHUEM TOJIIINHBI
3epHOBKHU COAEpKaHMe Oellka CHUKAJIOCh, OTHAKO
Kax[oe Ioclieayioliee yBeJIUdeHUue TOMIIUHBI 3ep-
HOBKY 3aMeJIJISIIIO TEMIThI POCTa OEIKOBOCTU 3€pHA U,
JTOCTUTHYB MWHHUMAJbHBIX BEJIMYMH MpPU pasMepax
pemret 1.7—2.0 niam 2.0—2.2 MM, conepXaHue Oenka

HayMHaJIO Bo3pacTtarb (—X, + )(22 ). Cnenyetr oTMe-
TUTb, YTO TPU OJHOBPEMEHHOM BO3paCTaHUU O03
yA0OPEHUI U TONIUHBI 36PHOBKU TEMITbI pOCTa OeJI-
KOBOCTHU 3€pHa CHUXKAIUCH (— X X;).

[anHble, MpencTaBlIeHHBIE Ha pyC. 2a TTOKa3aju,
YTO MUHMMAJIbHOE coaepxkaHue 6enka (He >10.5%)
ATPOXUMUA
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Habmonaetcs B 3epHe Meakux (1.5—1.7, 1.7—2.0 Mm)
u cpegHeil ¢ppakuuu (2.0—2.2 MM) B KOHTPOJILHOM
BapuaHTe (0e3 BHeCeHUsl yIoOpeHUll) U Mpu BHece-
HUU MUWHEpPaTbHBIX ymoOpeHHWit He Oosee 60 Kr
II.B./Ta. MakcuMaibHOE coaepKaHue OejKa oTMede-
HO B 3epHe camoii Menkoii dpakuuu (1.5—1.7 Mmm)
NPy BHECEHUWM MaKCUMAaIbHON O3Bl yIOOpEHMIt
(NPK)I50 u y camoit kpynHoil dpakuuu (2.8—
3.0 MM) BO Bcex BapuUaHTaxX C WX IPUMEHEHUEM
(11.5-12.0%).

JlaHHBIC, TIpeacTaBIeHHbIC Ha pHUC. 20, TTOKa3aJu,
YTO MUHUMAJIbHOE COJEpP>KaHUE BOJOPACTBOPUMBIX
rmeHTo3aHoB (2.0—2.2%) oTMedyeHO B BapuaHTaxX C
BHECEHUEM J103 MUHEPATbHBIX YIOOPEHUIT B MHTEP-
Baste (NPK)60—(NPK)150 y cpennux dpakiuii 3ep-
Ha o3uMoit pxu (2.0-2.2 n 2.4—2.6 MMm). Maxkcu-
MaJIbHOE cofiepKaHue TIeHT03aHoB (2.6—2.8%) oT™Me-
YeHO B BapuaHTe 0e3 BHECEHUS yIoOpeHuit y caMoii
MEJIKOM ¥ caMOM KPYITHOM (ppakiuii, a Takke Ha (o-
He BHECEeHUs] MaKCUMaJIbHO 103bl y10OpeHuii y ca-
MO MeJTKO# PpakInu.

M3BecTHO, YTO BeJIMUYMHA ITOKA3aTeds “4ucio Ma-
nenust” (UII) cylmecTBEeHHO CHMXKAETCSI B YCIOBUSIX
M30BITOYHOTO YBIAXKHEHMUS B IIPEIyOOPOUHBII IIEPH -
on. Kpome ycinoBuii yBiIaXKHEHUS €T0 BEJIMIMHA TaK-
K€ 3aBHUCHUT OT CoIepKaHMs OejKa B 3epHE: B 00Ib-
IIITHCTBE CJIy4aeB, YeM OOJIbIlIe €ro CoaepKaHUe, TEM
MeHbllIe BeJIMYMHA JaHHOTO nokasareis [1—6]. Pa3-
JINYUS B TUAPOTEPMUYECKUX YCJIOBUSIX BECEHHE-JIEeT -
HUX TIEPUOJOB BereTalyuu npuBeau K ¢GopMupoBa-
HUIO CYIIECTBEHHO Pa3MYaloInXCcs UCXOMHBIX 00-
pastoB 3epHa O3UMOM pxXxu 10 BeauyuHe YII.
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(a)
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Y= 16,546 + 0.249X, +0.036X2— 6.131X, + 1.496X2— 0.110X, X, 5 ">7'20
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TonmuHa 3epHOBKU, MM
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Y'=-994.914 — 0.242X; + 1278.921.X, — 457.825X; + 51.135X; | O 130-150
e | | 1 |
[ 110-130
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9]
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= -150
e
=] / 90
o
5 90 60 Hdo3br
;:j A e / /36 (NPK)
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TonmuHa 3epHOBKU, MM

Puc. 2. 3aBucumocTts copepkanusi: (a) — 6enka (Y, %), (6) — nmeHrozaHoB (Y, %), (B) — BemunHbI “umncia nmageHust” (Y, cex)
OT YPOBHSI MUHEPAIBHOIO MUTaHUS (X|, KOI. €]l.) ¥ TONIIWHBI 36pHOBKU (X,, MM) (cpenHee 3a 3 roza).
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CormacHo 'OCT 16990-88, B 1-ii u 2-i1 Togbl NpoOBe-
JIEHUSI UCCIEOOBAaHMS 10 €ro BEJIMYMHE 3€PHO O3U-
Moii pxxu cootBercTBoBaso 111 ximaccy (80—140 cex),
B 3-i1 ron B 2-x BapuanTax u3 6-tu — III ximaccy, a B
ocrasiuxcs 4-x BapuyaHTax — II kimaccy (140—200 cek)
KauyecTBa (Tabin. 5, 6).

DdpakiMoHUPOBaHUE 3epHA 0O3UMOI P>KM MOKa3a-
JIO, 4YTO BO Bce roabl MuHUMabHbIM YII xapakTepu-
30BaJIUCh MEJIKWE U KPYITHbIe, a MAaKCUMAaJbHBIM —
cpenHue (pakuuy 3epHa (puc. 2B). AHAJOTMYHOE
sIBJIeHUE HaOJIroAaIu U TpU MPOBEASHU M UCCIeIoBa-
HUi1 ¢ copTom o3umoii pxxu Kuposckas 89. I1pu atom
caMmble MeJiKKe (hpakMy TakKe XapaKTepu30BaInCh
6onee BoicokuM YIT, yem cambie KpyrHbie [8, 9].

ITpoBeneHue craTMCTUUYECKO 0OPabOTKMU MOy-
YEHHBIX BKCIIepUMEHTAJIbHBIX AaHHLIX Il0Ka3ao,
YyTO 3aBUcUMOCTU nokaszatenst YIT oT ToammuHbI 3ep-
HOBKM T10 TOJlaM U B CPEHEM 3a Irojibl UCCIAEA0BAHMS
(Tabu. 2, puc. 2B) HauboJEE TOYHO (110 BeJIMunHE R?)
OTpaxaloT ypaBHeHUs 3-TO TMopsiaka, T.K. Koahdu-
LIMEHTBl KOppeasuuu (7) JUHEUHBIX YpaBHEHUU U
YpaBHEHMIi MOJIOBUHHOM CTETIEHU B JAHHOM cilyyae
cTaTucTuyecku HesHaurMmbl nipu p < 0.05, a ypaBHe-
HU 2-TO MOpsiiKa XOTS U 3HAUMMbI, HO UMEIOT OoJiee
HU3KME BEJIMYMHBI, YeM YpaBHEHUS 3-TO mopsaKa.

C Bo3pacTaHueM YPOBHSI MUHEPATbHOTO MUTAHUS
permumHa Trokasarens YI1 camkanacek. Ilpu sTom
Kaxaasl Tmocieayomas n03a yroopeHuit IpuBoauia
K elle OOJIbLIEMY CHMKEHMIO BEJIUYMHBI ITaHHOIO

rokasareJsisi 0 CpaBHEHUIO C Mpenblaylei (—Xl3 ).
MakcuManabHOE Xe CHUXXEHUE ero BEeJIMYMHbI Ha-
O01aIM MTPU BHECEHUUM MaKCHUMAaJIbHBIX 103 MUHE-
panbHbiX  ynoopenuit (NPK)I120 u (NPK)150
(Tadu. 5, puc. 2B).

C YBCJIMYCHHUEM TOJIIWHBI 3EpPHOBKHM OT €€ MMHU -
MaJIbHbIX BeanuuH Y11 BO3pacTajlo, OJHAKO KaXXa10¢€
mociaenymomee yYBCIMYCHUE TOJIIMHBI 3€PHOBKU
IIPpUBOANIIO K MEHBIIIEMY €Iro BO3paCTaHMIO ITO CpaB-

HEHUIO ¢ npenbiaymei (X, — X, 22 ) ¥ IOCTUTHYB IIep-
BOIi TOUKHU 3KCTpeMyMa (2.26 MM) U1 pa3MepoB pe-
met 2.2—2.4 mm, YIT HaunHamo cHmkaThess. OmHaKo
B JallbHEHIIIEM, KaxXI0€e MOCeayllee YBeIudeHue
TOJIIMHBI 3epHOBKM (>2.26 MM) COIPOBOXIAJIOCH

MeHbIIUM cHikeHueM YIT (—X 22 +X 23 ) U, IOCTUTHYB
2-i1 TOYKM 9KCTpeMyMa IIpu pa3Mepax peuiet 3.74 Mm,
YII nomxHo Bo3pacTarh. Kak Buayum, 2-s1 TOUKa 3KC-
TpemymMa no BeauuuHe YIT HaxonuTcs BHE Mpeaeion
MOJIyYEHHBIX 9KCIIEPUMEHTAIbHBIX JAHHBIX.

Hraxk, uccnenoBaHue IOKas3ajo, 4TO 3aBUCHUMO-
CTU TOKaszaTeliell KayecTBa 3epHa O3UMOII pXU OT
TOJIIIUHBI 3¢pHOBKU MPU U3MEHEHUM TUAPOTEPMU-
YeCKUX YCIOBUM MMEIN OQHOHAIIpaBJIeHHBII XapaK-
tep. Ilo aT0ii mpuurHe (paKIMOHUPOBAHUE CPEN-
HHUX 00pa3oB, OTOOpPAHHBIX OT OTHOPOIHBIX KPYII-
HbIX MapTUA U TIPOBEAECHUE COOTBETCTBYIOIIUX

ATPOXMUI
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aHaAJIM30B IMTO3BOJIUT ONPENEINUTD CoIepKaHue OeaKa
M TIEHTO3aHOB, BeandynHy 1oka3artenas YIT m maccer
1000 3epeH (11pu XXeaaHUU U 00JIee IUPOKUI CIIEKTP
rokasaTteJsieit) Bcex BblIeJeHHbIX (hpaKImii, a CTaTh-
cTuyeckasi oopaboTka — BHUI 3aBUCUMOCTEN Tiepe-
YUCJIEHHBIX BhIIIE MTOKa3aTeeil KayecTBa OT TOMIIN-
HbI 36pHOBKH.

3aTeMm, 3a CUET MPaBUJILHOTO MOA00pa U YyCTAaHOB-
KM BEpPXHUX U (MJIM) HUKHUX PEIIET Ha 3€pHOOYM-
CTUTEIbHBIX MalllMHAX BTOPUYHOI OYMCTKU MOXHO
W3MEHUTD (IOBLICUTH WJIM CHU3WUTh) MHTEPECYIOIINE
IIPOM3BOAUTES ITOKA3aTeJIM KaUeCTBa Y KOHKPETHOM
napTtuu 3epHa 10 pertaMeHTupyembix 'OCTamu i
TpeOyeMbIX ImoTpeduTesiMu KoHauuuii [8, 9]. Ilpu
9TOM HEOOXOAUMO UMETh B BUY, YTO U3MEHEHME OT-
JIeJILHBIX TT0Ka3aTesieii KauecTBa 3epHa OyIeT CBsI3a-
HO C yYMEHbIIIeHUEeM Beca IapTUuu, NpUYEM, YeM B
OoJbllIell CTENeHU OyIeT U3MEHSITbCS (MOBBIIIATHCS
WJIU CHUKATBCST) BEJIMYMHA KOHKPETHOTO TToKa3aTeJs
KauyecTBa, TeM MEHBIIIE BBIXO/ 3epHa WIK ceMstH [19].

Tak kak ¢pakiiuy 3epHa O3UMMOM PXM pasinya-
JIUCh MO UX OTHOCUTEJILHOM J0JI€ B €XKETOJHOM ypO-
kae [14], To BMOJHE JIOTUYHBIM SIBJISIETCS ONpeaeie-
HYE CpeIHEB3BEIIEHHON BEJTMYMHbBI U3YYEHHBIX MO-
KaszaTeseil TeXHOJIOTMYecKuX KadecTB: Macchl 1000
3epeH, coliep>KaHus Oejika M MEeHTO3aHOB, a TaKXke
nokazartens YIT [8, 9].

I'OCT 10842-89 “Meton ormpeneaeHUsT MaccChl
1000 3epeH 1 ceMstH” penIaMEHTHUPYET, YTO JOITYC-
KaeMble pacXOXICHUST MEXIY 2-MsI pe3yJIbTaTaMHU €¢
ompeAeaeHUS He TOJKHBI TIpeBhIaTh 6%. Cienyer
OTMETHUTh, YTO B IOCYIAapPCTBEHHBIX CTaHAapTax Ha-
IIei CTpaHBI UCIOJIB3YEeTCS MOHITHE “IOIMycKaeMoe
pacxoxaeHue” (tabi. 6), MmokasbIBalolllee MaKCH-
MaJIbHYI0 aHaJIMTUYECKYIO OLIMOKY MpU OInpeaesie-
HUM KaKoOro-juoo TokazaTesisi — B pAaCCMOTPEHHOM
cirygae maccol 1000 3epeH, comepzkaHus 6ejika U Mo~
kazaress YII.

CpenHeB3BellleHHbIe BeauduHbl Macchl 1000 3e-
peH BapbupoBaiu B UHTepBajue 27.7—29.9 B 1-ii ron
MpoBeaeHMs ucciaenqoBanus, 26.0—29.2 1 23.0—-23.9r
BO 2-11 1 3-ii roabl COOTBETCTBEHHO. JlomyckaeMbie
pacxoxXAeHUS MEXAY MAacCOil 3epHOBKM MCXOIHBIX
00pa3LoB 1 UX CpeIHEB3BEIIEHHBIX BEJIUYMH 10 TO-
JIaM MCCeIoBaHUs HaXOAWIMCh B mpenenax 1.64—
1.81, 1.55—1.69 u 1.36—1.43 r cooTBeTcTBeHHO. Kak
BUIUM, BO BCEX CIYyYasiX PACXOXKIECHUSI MEXIY IKC-
IIEPUMEHTAIbHBIMU U CPETHEB3BEIIEHHBIMU BEJIN -
YUHAMM MacChl 36pHOBKM HeE MpEBBILIAIU JOITyC-
KaeMBIX pacxoxaeHuit (6%), periaMeHTUPYEeMbIX
I'OCTowMm 10842-89.

TI'OCT 10846-91 “Meton omnpenejieHust Genka”
perIaMEeHTUPYET, YTO AOIyCKaeMbIe pPacXOXKACHUS
IIpU KOHTPOJIBHBIX OIPEICIICHUSIX OOIIEro a30Ta He
JokHBI TIpeBbiath 0.04 + 0.045X tne X — cpenHee
apudpMeTIUECKOEe TIEPBOHAYAILHOTO Y KOHTPOJIBHO-
ro ornpeAeaeHU (B pacCMaTpUBaeMOM ClIydae, COOT-
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Tabauna 6. DKcrieprMeHTaIbHEIE (MCXOOHBIC) M CpeIHEeB3BEIICHHbIC BEIMYMHBI OCHOBHEIX ITOKa3aTeJIeil KauecTBa 3ep-
Ha 03UMOM pXU

2005 1. 2006 . 2007r. | SPEAHEC | Ha0s 2006 . 2007, | Cpeanee
3a 3 rona 3a 3 roga
Bapuant
DKCIepUMEeHTaIbHbIC JaHHBIC
Macca 1000 3epeH, r ConepxkaHue ob1ero azora, %
000 27.3 26.2 22.7 25.4 1.68 2.00 1.69 1.79
111 27.9 25.9 23.9 25.9 1.79 2.06 1.76 1.87
222 27.4 26.9 23.3 25.9 1.77 2.03 1.75 1.85
333 30.2 27.3 23.6 27.0 1.84 2.11 1.79 1.91
444 28.3 27.0 23.2 26.2 1.86 2.12 1.91 1.96
555 29.9 28.2 23.1 27.1 2.00 2.18 1.96 2.05
CpenHeB3BellleHHbIE BEJTUUYNHBI

000 27.7 26.0 23.0 25.6 1.79 1.93 1.76 1.83
111 27.8 27.4 23.9 26.4 1.85 1.98 1.83 1.89
222 27.7 26.7 23.5 26.1 1.75 1.94 1.81 1.83
333 29.9 28.2 23.5 27.2 1.85 2.02 1.83 1.90
444 28.7 27.3 23.0 26.4 1.78 2.04 1.93 1.92
555 29.1 29.3 23.1 27.1 1.92 2.09 2.03 2.01

Jlonyckaemble pacXoxXaeHUSI
000 1.6 1.6 1.4 1.5 0.12 0.13 0.12 0.12
111 1.7 1.6 1.4 1.6 0.12 0.13 0.12 0.12
222 1.7 1.6 1.4 1.6 0.12 0.13 0.12 0.12
333 1.8 1.6 1.4 1.6 0.12 0.13 0.12 0.13
444 1.7 1.6 1.4 1.6 0.12 0.13 0.13 0.13
555 1.8 1.7 1.4 1.6 0.13 0.14 0.13 0.13

BDKcnepuMeHTalbHbIE TaHHbIE

CopepxxaHue IIEHTO3aHOB, % “Yucno mameHus”, cex
000 2.30 2.62 1.95 2.29 119 119 156 131
111 2.44 2.28 2.16 2.29 126 119 165 137
222 2.63 1.77 1.87 2.09 126 122 146 131
333 2.87 1.92 1.82 2.20 131 88 175 131
444 2.49 2.14 1.89 2.17 124 93 130 116
555 2.92 2.01 1.91 2.28 104 77 124 102
CpenHeB3BellIeHHbIC BETUYNHbI
000 2.24 2.73 2.07 2.38 134 121 165 142
111 2.51 2.32 2.31 2.40 139 116 148 135
222 2.54 1.64 1.94 1.99 120 124 153 134
333 2.73 1.84 1.88 2.22 113 107 157 126
444 2.43 2.00 1.92 2.08 141 103 130 125
555 2.77 1.77 1.80 2.11 115 88 117 108
OTk1oHeHUST™ JlormyckaeMble pacXOKICHMS

000 0.06/2.6**| —0.11/—4.2 | —0.12/—6.2 - 13%%* 12 16 14
111 -0.07/—2.9|-0.04/—1.8 | —0.15/—6.9 — 13 12 16%** 14
222 0.09/3.4 0.13/7.3 |-0.07/-3.7 — 12 12 15 13
333 0.14/4.9 0.08/4.2 |—0.06/—3.3 — [2%%* 107%** [ 7% 13
444 0.06/2.4 0.14/6.5 [—0.03/—1.6 — 13%%* 10 13 12
555 0.15/5.1 0.24/11.9 0.11/5.8 - 11 gk 12%** 10

*Ucrionb30BaHHBIM METOIOM OITPEEIEHUS IEHTO3aHOB [16] JonmycKaeMble pacXoXIeHUsI HE pErTIaMEHTUPOBAHBI.
**(0.06/2.6 — aGCONIOTHBIE U OTHOCUTENIbHBIE OTKJIOHEH U, % .
***YKazaHHbIE BEJIMUMHBI BBIXOIST 3a MPeAesibl JOMYCKaeMbIX PACXOXIEHU, perlaMeHTUPYEMbIX TOCYIapCTBEHHBIM CTAHIAPTOM.

ATPOXUMHUA  Ne 3 2023
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BETCTBEHHO, MCXOIHBIE 1 CPETHEB3BEIIICHHBIEC BEJIM-
yuHEBl). JlaHHBIE, IPEICTaBIEHHBIE B Ta0JI. 6, [TOKa3a-
JIM, 9TO, KakK 1 y Macchl 1000 3epeH, BO Bcex cirydasx
PAaCXOXIEHUS MEXAY IKCIIEPUMEHTAIIBHBIMU U CPEM -
HEB3BCIICHHBIMU BCJIMYMHAMU COACPKAHUSA O6LL[CFO
azoTta ObUIM MeHblle pentaMeHTUpyeMblix ['OCTom
10846-91 momycKaeMbIX pacXOXICHUIA.

I'OCT 27676-88 “Meton omnpeneneaus YI1”
MpeaycMaTpUBaeT, YTO IMPH KOHTPOJBHOM (IIOBTOP-
HOM) OIIpeAe/IcHMM ITaHHOTO IIoKa3aTesisl (B pac-
CMaTpHUBAEMOM CJlydyae — CpeIHEB3BEIIECHHbIC BEIM-
YUHBI) JOITYCKAIOTCS PACXOXICHUS MEXIY HUMU U
IepBOHAaYaJbHBIM ompenesieHnemM He Gosnee 10% ot
ux cpeaHero apudmerndyeckoro. CpeaHeB3BelICH-
Hble BeanunHbl YIT 110 romam viccienoBaHusT Bapbu-
poBayiu B nipeaenax: 113—141 B nepBbiii ron, 88—124 u
117—165 cex Bo 2-it u 3-if roanl MPOBeIEHUS UCCTIE-
JOBAHUSI COOTBETCTBEHHO (Tabi. 6). Jlomyckaemble
pacxoxnaeHust Mexxay YI1T ncxomHbIx 00pa3iioB 3epHa
O3MMOM PXXKM U MX CPEIHEB3BEIICHHBIX BEJIMYUH 10
rogaM Haxomwimch B mpenenax 11—13, 8—12 n 12—
17 cex cooTBeTcTBeHHO. Kak Bummm, B 1-i1 1 3-if romsl
B 3-X CJIy4asix ¥ BO 2-#1 rof — B 2-X ClIydasix U3 6-Tu (B
cymme 8 u3 18 wim B 44.4% cnydaeB), pacXOXIEHUS
MEXIY 3KCIIEPUMEHTAIbHBIMU U CPEIHEB3BEIIICHHbBI-
mu BesimyrHamu Y I npeBsllianmy periaMeHTUpyeMBblIe
I'OCTom 27676-88 mOIMyCTUMBIE PACXOXICHUS.
To ecTb Bo Bce oAbl MPaKTUYECKU B ITOJIOBHUHE CIyda-
€B HaOII0aIn CYIIeCTBEHHBIE PACXOXKIECHUST MEXIY
YI1 ncxomgHBIX 00pa3IioB M MX CPEIHEB3BEIICHHBIX
BEJIMYUH, YTO IPU IIPOBEAeHUU (DPaKIIMOHUPOBAHUSI
npearojaracT MHAMBUAYAJAbHbBIM MOAXOHN K KaXKIOM
NapTUU 3€pHA O3UMOM PXKU C YYETOM SKOHOMMUYECKOM
a(pheKTUBHOCTHU pa3neeHus 3epHa Ha (paKIIvH.

CpenHeB3BelLIEHHBIE BEJIUYUHBLI  COOEPXKAHUS
MEHTO3aHOB MO roIaM MUCCIIETOBAaHNSI BADbUPOBAIU B
npenenax 2.24—2.77% B 1-i1 ron npoBeAcHUS UCCIIe-
moBaHus, 1.64—2.73 1 1.80—2.31% Bo 2-ii u 3-ii ronbl
COOTBETCTBEHHO (Tabj1. 5). OTKIOHEHHMST MEXIY CO-
JIep>kaHEeM MEHTO3aHOB B 3epHE MCXOAHBIX 00Pa31ioB
U UX CPeIHEB3BEIIEHHbBIX BEJIMYUH T10 TOAAM BapbU-
poBanu B npeaenax — 0.07—0.15, 0.11-0.24 u 0.15—
0.11% cooTBETCTBEHHO B aOCOJIOTHOM BbIpasKEHUHN
win 2.9-5.1, 4.2—11.9 1 6.9—5.8% B OTHOCUTEIBbHBIX
eAMHUIIaX. B oTCyTCTBUM rOcynapCTBEHHOTO CTaHIap-
Ta Poccum Ha “Merton ompenelieHrsT MEHTO3aHOB”
MpU oNpeleyieHN UX COOepXKaHUs MPUMEHEHHBIM
MeTomoM [16] normyckaeMble pacXoXIeHUs He pera-
MeHTHUpoBaHHI. [1o 3Toif mprmumHE B TaOJ. 5 TIPUHAT
TEPMHUH “OTKIIOHEHUSI”’ SKCIIEPUMEHTABHBIX BEJIM-
YUH OT CPEeAHEB3BEIICHHBIX.

BbIBObI

1. YcTaHOBIEHO, YTO 3€PHO Pa3IMYHLIX (PpaKIIMii
03MMOI PXU HEPABHOLIEHHO IT0 COMEpXaHUIo GelKa
U rieHTo3aHoB, Macce 1000 3epeH u BeIMYMHE ITOKa-
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3arenid “aucino nageHus”’. McciaeqoBadHue mokasajio
OTCYTCTBUE KaKUX-JIMOO CTATUCTUYCCKU 3HAYMMBIX
3aBucumMocteii Maccel 1000 3epeH ompeneeHHOM
(KOHKPETHO) (hpaKIIMy 3epHA O3UMOI P>K1 OT YPOB-
HSI MUHEPAJIbHOTO MUTaHus. [1pu 3ToM 3aBUCMMOCTb
maccol 1000 3epeH OT TOJIIMHBI 36pHOBKM MaKCHU-
MaJIbHO TOYHO (I10 BeanunHe R*) onuceiBagach ypas-
HeHreM 2-1o ropsiaka. B ormraue ot maccer 1000 3e-
pEH coliepKaHue 6eIKa U TIEHTO3aHOB, a TAK3Ke BEJIH-
YyMHA MoKas3aTeJsl “4rciao MaaeHus1” CyIIeCTBEHHO
3aBHMCEJIM KaK OT YPOBHSI MUHEPAJbHOTO MUTAHMUS,
TaK M OT TOJIIMHBEI 3epHOBKU. IIpM 3TOM Makcu-
MajJlbHO TOYHO 3aBUCHMOCTH COAepXKaHMsI OejKa U
MEHTO3aHOB OT YPOBHSI MUHEPAJILHOTO MUTAHUS U
TOJIIIUHBLI 36pPHOBKU OTpaXall ypaBHEHWsI 2-TO, a
mokasaTelIsl “4ucio nageHus” — 3-ro mopsaka.

2. OKcrnepruMeHTalbHble BeTUnIrMHbI Macchl 1000 3e-
PEH U colepXaHMs O0eIKa UCXOOHBIX 00pa31oB 3epHa
03UMOM PXU U MX CPEIHEB3BEIICHHBIE BEJIMYUHBI
(ompenencHHbIE ¢ YYSTOM OOJM Kaxkaoil (ppakuuy B
HMCXOMHBIX 00pa3liax) MPaKTUISCKN HE Pa3INIaINCh 1
HaXOIWJIMCh B IIpeaesiax JOIyCKaeMbIX PaCXOXICHUM,
permaMeHTHUpyeMbIX cooTBeTcTByIommMU I'OCTamu.
HMcknoyeHre cocTaBui IloKasaTeldb “YMCio Mane-
HUS”, y KOTOPOTro OOHapy>KeHbI CyIlleCTBEHHbIE pac-
XOXICHUS MEXAY “UMCIOM MaJeHUsI” UCXOTHBIX 00-
pa3loB 3epHa UM UX CPEAHEB3BEIICHHBIX BEJIWYMH,
YTO IIPU IIPOBeAcHNN (PPpaKLIMOHUPOBAHUS IIPEAIIO-
JlaraeT MHAWBUAYAJLHBIA MOAXOO K KaXI0il mapTuu
3epHa O3MMOM PKM C YYETOM SKOHOMMNYECKOM 3¢-
(GEKTUBHOCTH pas3IesicHNs 3epHa Ha (ppaKmu. AHa-
JIOTUYHBIN (MHIWBUIYAJIbHBIN) IIOIXOI MOXET OBITh
ncrioab3oBaH 1Ipu BBeneHN ['OCToM IoImycKaeMbIX
pacxoxXaeHUii Mpu onpeaesieHUM IEeHTO3aHOB B CIIy-
yae OOHapy:XeHMsI CYILIECTBEHHbIX OTKJIOHEHUM
MEXAY COoIep>KaHWEM ITEHTO3aHOB B MCXOOHBIX 00-
pa3sliax 3epHa 03MMOM PXU U UX CPEIHEeB3BEILICHHBIX
BEJIMYMH.

3. B ciyyae moaTrBepKIeHUS MOJYYeHHBIX 3aBU-
CUMOCTEM OCHOBHBIX MOKa3aTesieil KauecTBa 3epHa
O3UMOI PXXU OT YPOBHSI MUHEPAJILHOIO ITUTAaHUS U
TOJIIIUHBI 36PHOBKU NPU T€HOTUIIMYECKUX (COPTO-
BBIX) pa3IU4MsIX ITOJIydeHHBIC NaHHBIE MOTYT OBITh
KCIIOJIb30BaHbI B CEJIEKLIMOHHOM ITIpoliecce.
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Effect of Increasing Levels of Mineral Nutrition on the Quality
of Various Fractions of Winter Rye Grain
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Data are presented on the change in the main quality indicators of various fractions of winter rye grain grown
against the background of increasing levels of mineral nutrition. Studies have shown the absence of any sta-
tistically significant dependences of the weight of 1000 grains weight of a certain (specific) fraction of winter
rye grain on the level of mineral nutrition. In this case, the dependence of the 1000 grains weight on the grain
thickness was described as accurately as possible (by R?) by a second—order equation. In contrast to the
1000 grains weight, the content of protein and pentosans, as well as the value of the falling number indicator,
significantly depend both on the level of mineral nutrition and on the thickness of the grain. At the same time,
the dependencies of the content of protein and pentosans on the level of mineral nutrition and the of the
caryopsis reflect the equations of the second, and the falling number indicator, of the third order as accurately

as possible.

Key words: winter rye, level of mineral nutrition, fractionation, sieves, 1000 grains weight, protein, falling

number, pentosans.
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