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Llenb HacTosALWen paboTbl — OLLeHUTb GEHOTUMIMYECKYIO M3MEHUMBOCTb MOKa3aTeseil KauecTBa 3epHa 1 BbIIBUTb KOM-
nnekc Hambonee MHGOPMATUBHBIX MPU3HAKOB ANA CeNnekuuy pasHoobpasHbIX MO HanpaBieHMI0 UCMONb30BaHUA
COPTOB 03UMOW pxK. ViccnenoBaHWA BbIMOSIHEHbI B TaTapCKOM Hay4HO-UCC/IEA0BATENIbCKOM MHCTUTYTE CeIbCKOro
X03AiCcTBa — 060CO6NEHHOM CTPYKTYpHOM nopapasgeneHun OefepanbHOro nccnefoBaTenbckoro LeHTpa «KasaH-
CKWI Hay4YHbIV LieHTp Poccuiickon akagemmm Hayk» B 2001-2015 rr. Ha 15 copTtax o3umon pku. OueHeHbl 20 napa-
METPOB, OnpeenAoLMX KaueCcTBO 3epHa 1 CbIPbEBYIO LLIEHHOCTb: TEXHOMOMMYecKme nokasatenu (Macca 1000 3epeH,
HaTypHaa Macca 1 BbIpaBHEHHOCTb 3epHa), MapameTpbl YCTOMUYMBOCTU K NPOPACTaHNIo 3epHa (YMCI0 NajieHus, Bbl-
COTa amMmunorpamMmbl, TemnepaTypa nuKa Knencrepusauum Kpaxmana), KuHeMaTmyeckas BA3KOCTb BOAHOIO SKCTPaKTa
(BB3) 3epHoOBOrO LWPOTa, XJIeboneKapHble CBOWCTBA (OpraHonenTnyeckas oLeHKa NpobHo Bbineyku xnebues). Hau-
6onbliee BNUSHWE reHOTMNa BbiABeHO Mo BB (34.8 %) n cogepxaHuto 6eska (27.8 %). 3T Npr3HaKM JOMKHbI ObITb
B NepBylo oyepeAb NpeameToM GpeHOTUMMYECKOW OLEHKM B CenekLMoHHOM npouecce. OeHoTMNMYeckas M3MeH-
UYMBOCTb KpUTEPUEB YINEBOAHO-aMIIa3HOrO KOMIMIEKCa Y aKTYBHOCTU A-aMuIia3 1 TEXHONOMMYECKMX NapaMeTpoB
onpegenanacb NpenmyLLecTBeHHo (68.6...82.5 %) cpegoBbiMu dakTopamu. Mexay uncnom nagenus (U) n cogep-
»aHvem 6efika OTCYTCTBOBasa 3HauMmas cBasb. Y cylecTBEHHO KOPPENMPOBaso C BbICOTON aMUIOrPaMMbl 1 TEM-
nepatypown nvka Knencrepmsaunn. BoiaBneHa nonoxntenbHas CONpAXeHHOCTb cpeaHen cunbl BBS ¢ BbicoTon amu-
norpammbl 1 Y. Ha ocHoBaHWW MHOrofeTHen GeHOTUNNYECKO OLEHKM C MOMOLLbIO METOAA MaBHbIX KOMIOHEHT
npoBefieHa ONTUMM3aLMA aHaNM3NpPyeMbIX NoKasaTesiell KauecTBa 3epHa 03UMOW pPxKu. [inA cenekuMOHHON OLeHKM
03VIMOW PXKU MNpeAnaraeTca MCNonb3oBaTb YeTblpe MHTErpasbHbIX NokKasaTens, UMeLmX Hanbonbluyo BeCOBYHO
HarpyskKy: cofepkaHue 6eska, Yacsio nafieHns, BA3KOCTb BOAHOIO SKCTpaKTa U Macca 1000 3epeH. OTOT KOMMIeKC
npu3HakoB 6yaeT obecneunBaTb 06bEKTUBHOCTb 1 MONIHOTY OLEHKM CO34aBaeMOoro cenekLnoHHoro matepuana. Mo-
Ka3aHo, YTo KMHeMaTnyecKkas BA3KOCTb BOAHOIO SKCTPaKTa AO/MKHA CTaTb BaXKHbIM CeNeKLMOHHbIM NMokasaTenem Kak
nA onpeaeneHus xneborneKapHbIX KaYeCcTB PXKn, Tak U ANA BbIABNEHNA KOPMOBbIX JOCTOMHCTB 3epHa.

KnioueBble cnoBa: 03MMast PoXb; KaueCTBO 3epHa; YMCIIO NafieHNs; BASKOCTb BOAHOTO KCTPaKTa; 6enokK; amunorpam-
Ma; MeTO[ FMaBHbIX KOMMOHEHT.
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Optimization of grain quality parameters for winter rye breeding
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The purpose of this work was to evaluate the phenotypic variability of grain quality indicators and to identify the
set of the most informative indicators for the selection of different use varieties of winter rye. The research was car-
ried out in Tatar Scientific Research Institute of Agriculture — Subdivision of the “Kazan Scientific Center of Russian
Academy of Sciences” in 2001-2015 on 15 varieties of winter rye. Twenty parameters defining quality of grain and
raw value were estimated: technological indicators (thousand grain mass, full-scale weight and grain uniformity),
parameters preharvest sprouting (falling number, rate of amylogram, temperature of peak of starch gelatinization),
kinematic water extract viscosity (WEV) of grain meal, baking properties (organoleptic assessment of trial baking
bread). The greatest influence of genotype was found on WEV (34.8 %) and protein content (27.8 %). These features
should be primarily the subject of phenotypic evaluation in the breeding process. Phenotypic variability of criteria of
carbohydrate-amylase complex, a-amylases activity and technological parameters was determined predominantly
(68.6 ... 82.5 %) by environmental factors. There was no significant relationship between falling number and protein
content. The falling number correlated with the rate of amylogram and the temperature of gelatinization. Positive
conjugation of the average power of WEV with the rate of amylogram and falling number was found. On the basis of
a prolonged phenotypic evaluation using principal component analysis we have optimized the analyzed indicators
of quality properties of winter rye grain. For breeding evaluation of winter rye it is proposed to use four integral indi-
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cators having the greatest weight load: protein content, falling number, water extract viscosity and thousand grain
mass. This complex of features will provide objectivity and completeness of the evaluation of the breeding material.
It was shown that the kinematic viscosity of the water extract should become an important selection index, both for
determining the baking qualities of rye, and for revealing the fodder grain advantages.

Key words: winter rye; grain quality; falling number; water extract viscosity; protein; amylogram; principal compo-

nent analysis.
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BBepeHune

Muposoe npousBoacTBo pxku B 2016 1. coctaBmwio 13 miH
TOHH C TUIONIa Iy ocesa 5.4 MitH ra. OCHOBHBIMH paifoHaMH
BO3/ICIIBIBAHNUS ITOH KYJIBTYPBI OCTAIOTCS YMEPEHHO XOJIOJI-
Hbl€ U MaJOILIONOPOAHbIE 30HbI LleHTpansHOlM U Bocrou-
Hoil EBpomnbl. P. Illnerens yTBEpKIAeT, YTO POXKb SIBISETCS
MPEUMYILECTBEHHO KYJIBTYpOH €BpPOINEHCKOro KOHTHHEHTA,
MOCKOJIBKY Ha €T0 JOJII0 MPUXoauTes 85 % Mpou3BOANMOrO
3epHa (Schlegel, 2013).

Poccust — o1HO M3 KpYITHEHIINX roCy1apcTB MUpa, 3aHH-
Marolee BTOpoe MECTO IO MPOU3BOJICTBY 3€PHA PIKU MOCIE
T'epmanuu. B Hauell ctpane poxb 3aHUMAET IITOE MECTO 10
o0bemy nponsBojicTBa 3epHa (2.0 %). 3a mocneiHue YeThIpe
JIeCATUIETHS IIOCEBHBIE IJIOLAU 03UMOH pxu B Poccuiickoi
®Denepannu COKPATHIHCE B IIecTh pa3 (¢ 7.75 mmaraB 1970 T
J0 1.25 mue ra B 2016 1.). HeraruBHblid nporiece mpusel K
TOMY, UTO CTaJl HAOMIONAThCA CIaJ] TOBAPHOTO MPEIIOKECHHUS
3epHa PKM HA PHIHKE B CBSI3M CO CHIDKCHHEM OOBEMOB €ro
Mpou3BoOJCTBA Kak B Poccuiickoil denepanuu B LeI0M, TaK
U B OTJICNIBHBIX PErHOHax CTpaHbl. PerpeccroHHbIil aHamm3
MOKa3aJl, YTO CPEIHss €XKErofHasi IMoTepsi BaJoBOro cbopa
3epHa ATOH KylbTypsl cocTaBisuia 342 Teic. TOHH. [T1aBHOM
MPUYUHOM TOJ0OHOM CUTYyalK ObLT HU3KUIT CITPOC HA 38PHO
CO CTOPOHEBI TOTPEOUTENICH B CBSA3H C y3KOH cpepoit HCromb-
3oBanus pxxu (I[ToHomapesa u jip., 2014).

CoBpeMeHHOE COCTOSHUE MPOU3BOJICTBA PIKU XapaKTEePH-
3yeTCsl CIOKHOCTBIO M NIPOTUBOPEUNBOCTHIO. HecMmoTpst Ha
He’KeJlaTeNIbHbIC TEHACHIINHU, POUCXOJSIIINE B PXKECESHNH,
Poccus mponormkaeT 3aHUMATh JIMAUPYIOUINE MO3UINU KaK
IO TUIOMIAAN TIOCEBA, TaK U 110 BAJIOBOMY COOpY 3epHa.

B cBs3u ¢ 9TUM BakHOH 3ajadell CENeKIMU O3UMON PKU
SIBJISIETCS. KOMIUIEKCHOE M3y4YeHHE KaueCTBEHHBIX CBOWCTB
3epHa ISl CO3/1aHMsI COPTOB XJICOONIEKapHOTO HANpaBJICHMS,
MPOW3BOJICTBA KOPMOB JIJIsl )KMBOTHBIX, CIIUPTA U CBHIPBS IS
ryOoxoit mepepabotku (I'ongapenko, 2014).

Mo muenmio A.M. Antyxosa (2012), ppIHOYHBIN CIIPOC
(hopmupyercst He Ha MIPOJOBOJIBCTBEHHOE 3€PHO B LIEJIOM, a
Ha MapTHH Pa3HOTO Ka4ecTBA U IEJIEBOTO MCIIOIH30BAHUS.
CornacHo kpurepusim EC, pxkaHoe 3epHO oOmangaer xiebo-
MeKapHBIMU Ka4eCTBAMHU, €CJIM YHciIo maaenus oosee 120 c,
MaKCHMaJbHasl BA3KOCTh, OIICHUBAEMas IO BBICOTE aMHJIO-
rpammbl Gombire 200 e.a. ¥ MaKkCUMallbHAs TeMIiepaTrypa
muKa kieiicrepusarym 6oneiie 63 °C (Muenzing et al., 2014).
Jloiist pXu, COOTBETCTBYIOIIAS YKAa3aHHBIM BBIIIIE HOPMATH-
BaM, Bapbuposaina ot 25 10 100 % B reuenne 1992-2014 rr,,
cocraBuia B cpenHeM 80 %. ITo 00yCIIOBICHO TEM, YTO Ka-
YEeCTBO PKHM OYEHb OTIu4aeTcs o rogam (Bruemmer, 2005;
Kucerova, 2009).

B oTanume oT nureHuIs, Ie KIIUeByI0 POJib B ONpeEse-
JICHUM Ka4decTBa UIPAOT KOHLEHTpALUs OeNKa, KOJIN4YeCTBO
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Y CBOICTBA KIICHKOBHHBI, IJIsl PXKU HanOoJIee BaKHBIE Xapak-
TEPUCTUKH — COZEPKaHNE IEHTO3aHOB U Kpaxmala, a TakxkKe
aKTHBHOCTH (pepMeHTa ajbda-aMuIIassbl.

3a nocnemaue 20 jeT Bce OOJBIE UCCIIEI0BATENEN CTAIN
YACIATH 0c000€ BHUMaHHUE Hapsi/Ty C TPAJUIHOHHBIM U3yUCHH-
€M IpolLecca Ierpaiallii Kpaxmaa 1o ISHCTBUEM dH/IO0TEeH-
HBIX (DEPMEHTOB 3epHA KOJIMUECTBEHHOH OIIEHKE COJCPKAHUS
MIEHTO3aHOB (BBICOKOMOJIEKYIISIPHBIX apaOMHOKCHIIAHOB), UX
COCTOSIHHIO (BOJIOTIOIJIONIECHHE, BI3KOCTh U PACTBOPUMOCTD),
a TaKKe MX AEATEIBHOCTH U MOCIEAYIOUINX MOAU(DUKAIIIAX
(Bengtsson et al., 1992; Nowotna et al., 2007).

KauecTBo prkaHOl MyKH, HCIIOJI3YEeMOH JUIs XJIe00TeUeHus,
3aBHCHT OT TPeX INIaBHBIX (PaKTopoB: 1) KommuecTBa U QyHK-
IIMOHAIbHBIX CBOMCTB apaOMHOKCHIIAHOB; 2) 0COOEHHOCTEH
Kpaxmaiia; 3) MpHUCYTCTBUS U KOHIICHTpAaLUU (EPMEHTOB,
UCTIONB3YEMBIX ISl THAPOITH3A.

MHOTOUYHCIICHHBIMH HCCIIEIOBAHUSMHE TTIOTBEP)KICHO, 4TO
MOJIOKUTENNBHBIN (deKT oT 00Iero conepkaHus NEeHTO3a-
HOB U X BOJOPACTBOPUMOI (hpakIiuy BbIpakaeTcs B yilyd-
IICHUH PEOJIOTHYECKUX ITOKa3arelield pykaHoro TecTa B Ipo-
necce Boineukn xyeba (D’Appolonia, 1973; Delcour,1995;
Weipert, 1995).

Hecwmotpst Ha TO, 4TO OMOXMMHYECKHE UCCIICIOBAHNUS 3€p-
Ha PKH JIOBOJILHO HIMPOKO BEYTCsI B HAILIEH CTpaHe U 3a py-
0€K0M, MHOTHE BOIIPOCHI CEJIEKIIHOHHOW HANpaBICHHOCTH
paspaboransl ciado. [Ipu 3ToM BO3HHKAaET HEOOXOAMMOCTh
Pa3BUTHSI KOMIUIEKCHBIX MCCJIEIOBAHUN CEJIEKIIMOHHOTO
IUIaHA, B YACTHOCTH METOMYECKHX IMTOAXOAO0B K CO3IaHHIO
COPTOB C BBICOKMM Ka4€CTBOM 3€pHA [IEJICBOTO HAa3HAYCHHMSI.

Lenp HacTosinied paboOThl — OLIGHUTH (DEHOTHITNYECKYIO
M3MEHYMBOCTh NIOKAa3aTelei KaueCTBa 3epHA U BBIIBUTH KOM-
TuieKc HanOosee NH(GOPMaTHBHBIX MOKa3aTENCH ISl CENIeKINH
pa3sHOOOpPa3HbIX 10 HANpPaBJICHHUIO HCIOIb30BaHUS COPTOB
03UMOM PKH.

MaTtepwuanbl n metogbl

Pabora BrimonHeHna B TarapckoM Hay4dHO-MCCIIEOBATEINb-
CKOM HMHCTUTYTE CEJIbCKOTO XO035HCTBA — 000CO0ICHHOM
CTPYKTypHOM nofpasneiaeHun deaepanbHOro UCCiIeqoBa-
Tenbekoro neHrpa «Kazanckuilt HayuHblil neHtp Poccuii-
ckoit akagemuu Hayk» (TatHUMCX ®ULL KasHI PAH) B
2001-2015 rr. OnbiTHBIE MO HaxoAsATcs B JlaumeBckoM
paifone (55°38'60" c.m1., 49°18'25" B.n.) PecriyOmukn Ta-
TapcTaH, Haxonsueics Ha creike Llentpanbuoit Poccuun u
IToBomxbs MO CpeHEMY TEUeHHIO p. Boiaru u HIKHEMY Te-
4yeHuto p. Kambl. ArpoXuMHUYecKre OKa3aTeIy CENEKINOH-
HOTO CEBO0OOOPOTA SBISIOTCS TUITUYHBIMU Il CPEJHECY-
IIMHUCTOH cepoii JecHoil mouBbl. CyMMa aKTUBHBIX TEMIIe-
patyp B 30HE HCClleoBaHMA Konebiercs B mpeaenax 1700—
2000°. Ilepron akTUBHOM BereTanuu pacTeHuil paseH 130-
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[MppoTepmmyeckuii KoapdULMEHT B NEPHOS HaNMBa 1 CO3PeBaHNsA 3epHa 03UMON PXK (MoHb-MoNb) 2001-2015 rT.

135 guam. CpeaHeMHOTOJIETHEE KOIMYECTBO OCAAKOB 3a TOJ
cocraisier 430-500 mm, 3a niepuoa Mait-ceHTIOps — 290—
300 MM, HO OHO KpaliHe HepaBHOMEepHO. CpemHsst BBICOTa
CHEXHOTO TIOKPOBa 3a 3UMy cocTasisieT 35-45 cm. [myOuna
npoMep3aHust HouBkI Kosiednercs ot 38 1o 180 cm.

T'maporepmudeckuii K03PPUITNEHT, XapaKTePU3YIOIIHA
CTETICHb YBJIQXXHEHHS TEPPUTOPUH B TIEPUOJ C MOMEHTa 00-
pazoBaHUs 36pHOBKH J10 TTOJHOM crienocTu 3a 2001-2015 rr,
MIOKa3aH Ha PUCYHKE.

W3 npuBeneHHBIX TaHHBIX BU/IHO, 9TO B HanOoJee OTBET-
CTBEHHBIH 11eprozt (POPMHUPOBAHHS KAYECTBEHHBIX XapaKTepH-
CTHK 3€pHA CKJIJIbIBAIIICH PAa3HOOOPA3HBIE YCIOBHS: KpaiiHe
3acynummssle (2002, 2010), cmtbHo 3acymmssie (2001, 2006,
2012), ymepenno 3acyuussie (2013, 2014, 2015), cnabo
3acynumBbie (2009), Bnaxkusre (2004, 2008) u H30BITOYHO
BiaxHbIe (2003, 2005, 2008, 2011) roxsr.

Juist ananu3a ObLIO UCTIONB30BAHO 15 COPTOB 03MMOI PIKU
KOHKYPCHOTO COPTOHUCIIBITAHUS, CPEIN KOTOPBIX 9 — cOOCTBEH-
Hoi cenexunu (Tarapekas 1, Dcradera Tarapcrana, Panons,
Orosnek, Tantana, CryTHUK, HEpCIEKTUBHBIE MOMYIISIMHU 8,
9, 10) m copTa IpyTuX CEIEKIUOHHBIX yupexaeHui Poccun
(AnTapec, besenuykckas 87, CaparoBckas 7, MapyceHbKa,
Tarbsina, Pokcana). [ToneBbie SKCIIEpUMEHTHI POBEIEHBI HA
nensakax 20 M2, B 9ETHIPEX MOBTOPEHMUSX.

Bcero ounenuBanocs 20 mapaMeTpoB, ONpPERETAIOMINX
KaueCTBO 3€pHA U CHIPHEBYIO IIEHHOCTb. T€XHOJIOTHUYECKHE
(macca 1000 3epen (MT3), marypras macca 3epHa (H3) n
BBIpaBHEHHOCTH 3epHa (B3)) n xsebonexapHble CBOWCTBA
(opraHonenTHyeckas OLEHKa MPOOHOH BBINEUYKH XJIeOLEB)
U3Y4EHBI T10 COOTBETCTBYIOIIUM METOANKAM, TIPUHSATHIM AJIS
TOCYAAapCTBEHHOTO COPTOUCTIBITAHHS CEITbCKOX03SIHCTBEHHBIX
KynsTyp (MeTtonuka. .., 1988). ¥V Bcex copToB nccieoBaiuch
rapaMeTpsl YCTOMYMBOCTH K NMPOPACTAHHUIO 3€pHA (YUCIIO
nanenns (UI1), Beicora amunorpammsel (BA), Temneparypa
nuka kineicrepusanuu kpaxmana (TIIK)).

Pa3mon 3epHa oCymecTBISAIN Ha Jab0paTOpHON Meib-
nune Perten Instruments Laboratory Mill 3100. [{nst momomna
MCIIONb30BaHa cpeausis mpoba 3epHa maccoit 300 r. Uucmno
nmageHus ompenensun Ha npudope Falling Number 1500
(Hagberg-Perten) B cooTBeTCTBUH C TPEOOBAHUSIMH MEXIY-
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HapopHoro craggapra [ISO 3093 (2009), makcumanbHyO BsI3-
KOCTb CYCIIEH3UH 1 TeMIIepaTypy KJIeHcTepu3aluy — Ha aMH-
norpacge Brabender (TOCT ISO 7973-2013). Onpenencuue
MaccoBoii 1o 6enka (B) mpoBoxmiu no merony Keenbaams
Icc 167).

Bs3kocts BogHOTO HKCeTpakTa (BBJ) pxkanoro mpora (ku-
HEeMaTH4YeCKasi BA3KOCTb) OIICHHBAJIACh BUCKO3UMETPHIECKUM
merozoM Ha rpudope BITXK 1, cortacHo metozuke, omyoauko-
BaHHO Hamu panee (IToHOMapeBa u 1ip., 2017), cooTHOIIEHHE
IPOTa ¥ BOJBI OBLTO 1:5.

KoppensauoHHslii 1 AUCIIEpCHOHHBIN aHAIN3bI TPOBEICHBI
c ucrions3oBanueM nakera Excel 7.0. Kpurndeckoe 3HaueHne
ko3 duienTa Koppersuy npu 5 % ypoBHE 3HAYMMOCTH
paBHo 0.444. B xauecTBe MareMaTu4eCKOM MOIEIH JIJIsl MHO-
TOMEPHOTO aHaJIN3a IIPUMEHSIIN METO/l TVIABHBIX KOMIIOHEHT
(maker mporpaMmm AGROS 2.13), KOTOpBIN MO3BOJINI BBI-
JICIUTh KOPPEJINPYIOIIKE U B3aUMO3aBUCHMBIE MTOKa3aTeNn
KauecTBa 3€pHa U BBIOpATh U3 HUX caMble HH(OPMATHBHBIE,
a TaK)Ke CHU3UTH MX Pa3MepHOCTb. JJjis mocTpoeHust OUImioT
rpaduka ncronp3zopana nporpamma XLSTAT 2018.6.54644.

Pe3ynbratbl

[Toka3arenu kauecTBa 3epHa 00yCIIOBIEHBI OOJIBIION TPYIIIOi
CIIEIIEHHBIX T€HOB, KCIIPECCHSI KOTOPBIX MOJIBEPKEHA 3HATHN-
TEJIFHOMY BJIMSTHHIO TEHETHUECKHX U CPENOBBIX (PAKTOPOB, a
TaKXkKe UX B3auMoJIeHCTBHI0. COIIaCHO MOTy4YEHHBIM JAHHBIM,
JIOJIS TUCTIEPCHH, XapaKTePHU3YIOIast BIUSHNE yCIOBHH rojia
Ha U3MEHYMBOCTH 00CY’KIaEeMbIX IPU3HAKOB, OYEHb BBICOKA
1 PaH)KUPYETCs B OPSI/IKE YObIBAaHHS CIIEAYIOIUM 00pa3oMm:
BBICOTa aMHJIOTpaMMBbI — 82.5 %, TeMmeparypa nuka Kiencre-
pusauuu — 80.3 %, uncno nagenus — 73.7 %, BBIpaBHEHHOCTh
3epHa— 77.7 %, macca 1000 3epen — 77.2 %, HarypHas Mmacca
3epHa — 68.6 %, BA3KOCTH BOAHOTO 3KCTpakTa — 49.0 %, co-
nepxkanue oenka — 35.2 % (tabdm. 1).

HawuGonbliee BiusiHIE reHOTHIIA BBIsIBIEHO 10 BBD n b —
coorBeTcTBeHHO 34.8 11 27.8 %. CymmapHsIif 3(p(heKT reHoTH-
I1a U TeHOTHUII-CPE/IOBBIX B3aUMOACHCTBUI 00bsicHsIT 64.8 %
o0111ero BapbupoBaHus conepxanus oenka u 51 % heHoruru-
yeckol mMeHunBoCcTH BB 3epHOBOTO mIpoTa COPTOB 03MMOM
PPKH. DTO 03HAYALT, YTO CPE/IN HCCIIEAYEMBIX B TedeHue 15 et

BaBunosckuii xKypHan reHeTuku u cenekuun / Vavilov Journal of Genetics and Breeding - 2019+ 23 - 3
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Ta6bnuua 1. [lona BnvaHuA GpakTopoB reHoTUNa, Cpefbl 1 NX B3aUMOAENCTBUA
Ha N3MEHYMBOCTb MPU3HAKOB KayecTBa 3epHa 03umon pxu, 2001-2015 rr.

Mpu3Hak

Hona BnuaHus daktopos, %

* H/D - oTHoLweHue BbicoTbl xneba K anameTpy; ** OX — o6bem xneba.

TEHOTHIIOB MMEETCsl 3HAUUTENILHOE COPTOBOE Pa3HO0Opaszne
KaK MO Cpe/lHel BEJIMYMHE Ha3BaHHBIX MTPU3HAKOB, TaK M I10
KOHKPCTHBIM 3HAaYCHUAM B OTACIIbHBIC TOAbI HUCITBITAaHUH.

Jlnst ceneKunOHHBIX eNiel Ba)KHO 3HATh HE TOJBKO IT'EHO-
THUITMYECKYIO U CPEIOBYIO M3MEHUHBOCTD, HO M B3aHMOCBSI3b
MEXKAY Ka4€CTBCHHBIMU ITOKa3aTC/IAIMHU 3€pHA PiKH, BbIpa-
JKeHHYTO Kod(duimenTamMu mapHoit koppemnsiun (Tadi. 2).

Kaxk u ciienoBano oxxnaarh, CONpsHKEHHAs N3MEHYNBOCTh
npusHakoB MT3, H3 u B3 umeer cuibHYyI0 KOppEsIIMOH-
HYIO 3aBHCUMOCTB MEXIy coboit (» = 0.753-0.929). Mexny
UII u conmepxanueM Oellka OTCYTCTBOBaJla 3HAYMMasi CBSI3b
(r = 0.072). Ul xoppenuposaiio ¢ BA (r = 0.774) u TIIK
(r=10.821). OTu Tpu NpU3HAKAa HAXOAWJINCH B TECHON CBSI3U
C TIOKa3aTeJIeM OTHOIICHUS BBICOTHI XJ1€0a K €ro Anamerpy:
ko3 urrieHT napHoi koppemsiiuu UIl ¢ nokaszarenem oT-
HOIIICHUS BBICOTHI Xy1e0a K ero auamerpy coctasuin 0.774,y
MPU3HAKA «BBICOTA aMUIIOrpaMMebl» — 1 = 0.856, y npu3Haka
«TeMmeparypa nuka kiercrepuzamumy — r = 0.750.

o rogaM MbI HaOMIOAANN 3HAYUTEIHHYIO BAPHUAIIHIO TEC-
HOTBI KOPPEISIMOHHOM CBS3M MEXIY aHATU3UPYEMBIMH ITPH-
3HaKaMH, [OCKOJIbKY UX BEJINYUHA B CUJIbHOM CTENECHM 3aBU-
CHUT OT yc0BHH cpefibl. Kpome Toro, npu onpeneneHuy yucia
TaJICHNS ¥ ITOKa3aHUi aMmtorpada HMEIoTCs CyIIeCTBEHHbIC
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METOANYECKUE PA3INYHSL, CBA3aHHBIE C TPOJIOIKUTELHOCTHIO
aHaJM3a ¥ TeMIIepaTypoii onpeseneHus Ba3kocti. BBD Obuia
B3aMMOCBSI3aHa YMEPEHHON OTpHUIIaTeNbHON cBsA3bio ¢ MT3
(r=-0.522) u B3 (r =-0.624).

B cenex1uu copToB 11€JICBOTO NCTIONB30BAHMS OYEHB 00JTb-
110e 3Ha4eHHE MMEIOT 3HAHUS KOPPENALHOHHBIX OTHOIIE-
HHI MEK/Ty YMCIIOM TTaieHns! (OCHOBHOM ITOKa3aTellb KaueCTBa,
Hopmupyembiii [OCTom PD) 1 Taknmu TOTTOTHSAIOMINMH T1a-
pameTpaMH, Kak BA3KOCTh BOJHO-MYYHOH CYCIEH3HH, PETH-
cTpupyemasi Ha amuiorpade, u BI3KOCTh BOJAHOTO IKCTPAKTa
3€pHOBOTIO IIPOTA, ONpeeNsieMasl Ha BUCKO3UMETpaX.

BrsBrieHa MONOXKUTENbHAS CONPSKEHHOCTh CPeIHEH CHITBI
BBD3 c BrIcoToi#t ammmorpammsl (7 = 0.621) u UIT (= 0.471)
(cMm. Tabm. 2). Oxnako n1ocroBepHas cBsi3b Mexay UIl, BA u
BBD3 3epHOBOTrO 1MIpOTa MPOCIEKUBAIACH TOJILKO B OTACTHHBIE
TOJIBI, THOO OTCYTCTBOBAJIA COBCEM.

D¢ PEeKTUBHOCTD CENEKIINU 03UMOH P)K1 Ha KaYECTBECHHBIC
XapaKTepUCTUKH 3epHa OMpeNeNnseTcss TeM, Ha KakoM dTare
CEJIEKIIMOHHOTO MTPOIIECcca U 110 KAKUM MPU3HAKaM HJIET 0OTOOP
B IINTOMHHUKAX, ITOCKOJIbKY HadaJIbHBIM 3TarioM (OpMHpOBa-
HUS TEXHOJIOTMUYECKHUX CBOMCTB 36pHA 03UMOM PKU SIBIISIETCS
ceneknus. [Toporossie 3HaUE€HNs TECTUPYEMBIX ITOKa3aTeNen
Y PE3YINIBTaThI CEJIEKIUH OyAyT Ha MHOTHE IO/l IIPEIoTIpe/ie-
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Tabnuua 3. 3HaueHNA GaKTOPHbIX HArpy30K MPU3HAKOB KayecTBa 3epHa 031Moi pxu, 2001-2010 rr.

Mpur3Hak

[MaBHaA KOMMNOHEHTa

PacnnbiBuaTOCTb, OTHOLLEHNME BbICOTbI -0.212

K ArameTpy nogosoro xneba
061,emxne 6 aMM ..................................................... _0 08 2 .........................
oebemxne 6 a 6an n ................................................... 0 30 9 .........................
| Obujan xneGonekapkan ouekka, Gann 0200 -0
ﬂmcnepcm ................................................................. 3733 .........................
ﬂmcnepcm% .......................................................... 137 .............................
HaKonneHHaﬂnmcnepcm% .................................. 187 .............................

JIATh Ka4€CTBO 3€pHA B COOTBCTCTBHUU C HAIIPABJICHUEM €TI0
UCTIONIb30BAaHNUSI.

B cenexknnonHoi pabore Mbl aHATTM3UPOBAIN BOCEMb TEX-
HOJIOTHYECKUX T1apameTpoB (Bkitoyas BBD) u nBenamars
XJIe0OTIeKapHBIX TOKa3aTeNel, MOTyYaeMbIX MpH MPOOHOH
BhITIeuKe XJ1e011eB. [locetaue XapakTepucTHKN OTIMYaIOTCSI
TPYAOEMKOCTbIO, TPEOYIOT 3HAaUUTEILHOTO KOJIMYECTBA 3epHa
U MMEIOT HEKOTOPYIO OIIEHOYHYIO CyOBEKTHBHOCTb, BCIIEII-
CTBHE YEro YHCIIO0 aHAIN3UPYEMBIX COPTOOOPA3IIOB OOBIYHO
OrpaHu4eHHO. Eciu X0Ts ObI 4acTh MEPEKPHIBAKOIIUXCS (H3-
OBITOYHBIX ) IPU3HAKOB OyZIET OTCEsIHA, 3TO, HECOMHEHHO, TIPH-
BeZIeT K ONTHMU3ALUH CENEKIIMOHHOIO Ipoliecca Ha KauecT-
BO 3epHa. B ycioBusx Bo3pacTaroiiero oobeMa CeeKInoH-
HOTO Marepuasa U CKyJHOCTH MaTepHaIbHBIX PECYPCOB BbI-
pa’keHHEe MHOXKECTBA MOKa3aTeJieii KadyecTBa 4epe3 MEeHbIIee
UX 4MCJIO YPE3BbIYAMHO BakHO. DEHOTUIIMYECKAs OLICHKA
U3y4YaeMbIX ITOKa3aTelel KadecTBa 3a TOAbI UCCIEN0BAHUI
(cpenaue 3HaUeHMS JUT 15 COPTOB 03UMOIT PKH) TIPUBEACHA
B [Ipunoxennu 1.

Ha ocHoBe ananu3a BBIYMCIEHHON KOPPEISILUOHHON Mat-
PHIIBI TIOJTyYEHBI BKJIAJIbI, C KOTOPBIMH NPU3HAKH BKJIIOUCHBI
B INIABHBIC KOMIIOHEHTBLI, T. €. HOBbIC XapaKTCPUCTUKH Kade-

1 Mpunoxexna 1 1 2 cm. no agpecy:
http://www.bionet.nsc.ru/vogis/download/pict-2019-23/appx6.pdf
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0.767 -0.289 -0.277
............................ _0097_00540252
............................ _01700087_0135
............................ _04070673_0208
.............................. 626322461577
............................ 3 13”279
............................ 8 099211000

cTBa. [J1aBHBIE KOMITOHEHTBI OTpaXarOT HCCKOJIbKO INPHUYNH
M3MEHYMBOCTH KAaueCTBEHHBIX XapaKTEPUCTHUK, a NX 3HAYU-
MOCTb OIICHUBACTCS 1O J0JIE TUCIICPCHH B O0IIEH AUCTIEPCUH
MIPU3HAKA.

3HaueHNs (PAKTOPHBIX HArPY30K HA TIATh INIABHBIX KOM-
MOHEHT IOKa3aHbl B Tabm. 3. Mcxons M3 mpencTaBIeHHBIX
JTAaHHBIX, TIEPBast KOMIIOHEHTa onuchiBaiia 18.7 % obieit muc-
nepcu. MBI Ha3Ba! ee «OeTKOBO-aMHIIa3HOW XapaKTepHC-
TUKOH 3epHa». JIBe cieyronye raBHble KOMIIOHEHTHI Iepe-
MEHHBIX UMeJIU IPUMEpPHO paBHble auctepcun: 30.9n31.3 %.
Jlis Bu3yanu3anuu TPYINBl TECHO KOPPEIUPYIOMUX MPH-
3HAKOB METO/]] IVIABHBIX KOMITOHEHT JIOTIOJHEH OWMIUIOT aHa-
JIU30M B3aUMOCBSI3eH MPU3HAKOB KayecTBa B CUCTEME JBYX
OCHOBHBIX KOMIIOHEHT C HamOOJNbIIEH JONeH B AUCIIEPCUN
(ITpunoxxenne 2). st ONTUMU3AINMN OLIEHKH Ka4€CTBEHHBIX
XapaKTECPUCTUK KEIIATCIIbHO BI)I6paTI) TMOKa3aTeiiki U3 pa3sHbIX
yeTBepTel rpaduka.

Bropast koMIToHeHTa OXBaThIBaJIa MPU3HAKHU, 00yCIIaBIIH-
BAIOIINE «OPTraHOJCNTUICCKIE CBONCTBA Xj1e0a»: BHCIITHHMA
BUJI, CHMMETPHUYHOCTb, IIBET KOPKH 1 MSIKHIIIA, 00bEMHBIE Xa-
PaKTEePUCTHKH.

TpeThst KOMIIOHEHTa MHTETPUPOBaJIa B ce0e MyKOMOJIbHBIE
KauecTBa (HaTypHast Macca, BRIpaBHEHHOCTB) U ()OPMOYCTOM-
YMBOCTb XJIeOa, OCHOBaHHAs Ha BA3KHX CBOIMCTBaxX BOJHOTO
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9KCTpaKTa U KJIEHCTEPHU30BaHHON CyCIEH3UHU (BBICOTA aMH-
JIOTPaMMBI U TeMIepaTypa MaKCHMAaJIbHON BA3KOCTH). JTO
JIOKa3bIBACT, YTO TEPEUHCICHHbIC TPU3HAKNA H3MEHSIOTCS
cortacoBaHHO. HezaBucuMo OT reHoruna, copra CXOIHBIM
00pa3oM pearupyloT Ha H3MEHEHNEe BHEIIHUX (haKTOPOB, HO
3HAKM X (AKTOPHBIX HArpy30K HE OIUHAKOBBL. CTpyKTypa
TMEPBLIX TPEX INIABHBIX KOMIIOHCHT OCTaBaJlaCb HEM3MEHHOM
MIPY BapUMaKc-BpAIEHHUH, YTO CBUAETEIBCTBYET 00 NX B3aHM-
HON HECKOPPEIMPOBAHHOCTH.

OcTabHbIC TJIaBHBIE KOMIIOHEHTBI PaHXUPOBAJIUCH IO
Mepe YMEHBIIICHUS OMIChIBAEMbIX MU auctiepcuil. Ha ger-
BEPTYI0 KOMIIOHEHTY Ipuxoamiocsk 11.2 % obmeit nucnepenny,
IJie IPEeBAIMPOBAIM BKYC M 0011as xyiebornekapHas OleHKa.
ITocnenHioro koMnoHeHTy onpenaeisiia macca 1000 3epen.

Heo0xonmnMo OTMETHTH Ba)KHOCTh NPU3HAKA «BS3KOCTh
BOJIHOT'O 9KCTPAKTa», KOTOPBIi IPUCYTCTBOBAJI B JIBYX KOMIIO-
HEHTaX, UMEIOIINX 3HAYUTEIbHYIO J0JTI0 M3MEHUNBOCTH. OT-
CIOJIa CJICITYeT, YTO B CEJICKIIMOHHBIX MCCIIETOBAHMSX MOKa-
3aTesib BBD MoskeT cTarh 0a30BBIM, TaK Kak sBJISETCS 0000-
IIAOMIEeH XapaKTEPUCTHKON XIe00eKapHBIX CBOWCTB 3€pPHA,
B KOTOPOH YYTEHBI MHOTHE CJIATAIOIINE UX TTAPAMETPHI.

Crenyromuii mar ucciaeJOBaHUi — BBISIBIICHUE HanOoee
MH()OPMATHBHBIX MOKa3aTeNeil, KOTOPIE MOXKHO ITPUMEHSThH
Ha CaMbIX PaHHUX 3Tarnax ceseknu. [1o Hamemy yoekieHuto,
VIMH JTOJIKHBI CTaTh: 66.]101(, YUCJI0 IIaJICHUS, BA3BKOCTH BOAHOI'O
aKcTpakTa, Macca 1000 3epeH. DTH mokas3areny MPUHATH 32
OCHOBY IIpH OLICHKE U OpaKOBKE CEJIEKIIMOHHOTO Marepuaa
1o KadyecTBy 3epHa. [lokaszaresnu, BBIABISIEMbIE B XOJ€ Tpa-
JUIHAOHHOTO XJIEOOTIEKapHOTO aHajIN3a, BIIOJHE 3aMEHUMBI
JIETKO OTIPEJICIISIEMON BSI3KOCTBIO.

O6¢cyxpeHue
B pesynbrare npoBeeHHBIX HCCIIEIOBAHUN COPTOB 03UMOI
KU pa3iIMyHOr0 3KOJIOr0-reorpapuyeckoro NpOUCXOKICHUS
Ha MPOTSHKEHUU 15 paznnvaromuxcst JeT UCIBbITaHus ycTa-
HOBJICHO, YTO HAaHOOJIBIITY10 TEHOTHITHYECKYO H3MEHYNBOCTD
numetot ipuzHaku b u BBD. Bapsupoanue coneprkanus oenka
Ha 27.8 % ot 0obmIeil Aucnepcun mpru3Haka B MCCIETyeMOM
KOMIUIEKCE OMpEeNsIoch reHoTumnom, Ha 37 % B3aumo-
JIEHCTBUEM TeHOTHUINI—Ccpeaa U Ha 35.2 % ycioBusMHU roja.
ITo BA3KOCTH BOAHOTO 3KCTPAKTa OJHOMMEHHBIE NCTOYHUKU
BapbupoBaHus cocTaBuin 34.8, 16.2 149 % cCOOTBETCTBEHHO.
CrnenoBarensHO, Ha3BaHHbIE Npu3Haky (b 1 BBD) nomkHb
OBITB, B TIEPBYIO OUepeIb, TPEAMETOM (DEHOTHUIIITYECKON OIICH-
KI B CENICKIIMOHHOM TIporiecce. deHoTnnuyeckas H3MEHYH-
BOCTh KPUTEPHEB YIJIEBOJHO-aMUIIA3HOTO KOMILIEKCA M aK-
tuBHOCTH o-ammiias (U1, BA, TTIK) u TeXHOJIOTHYECKHUX TTa-
pamerpoB (MT3, B3, H3) onpenensiiach mpenMyIieCTBEHHO
(68.6...82.5 %) cpenoBbIMH (PaKTOpaMH, YTO 3HAUUTEIHHO
MpeBhImaeT BIugHue reHorumna (6.9...21.8 %). B uccneno-
BaHWU OBII B3ST MATHAIATHICTHUN BPEMEHHON OTPE30K, B
KOTOPBIH MOMaIH ro/ibl, 3HAUUTEIBHO PA3IMYaIONIHecs 110
THAPOTEPMHUYECKOMY PEXHUMY B MEPHOJ CO3PEBAHUS 3epHA
(MomouHast ¥ BOCKOBas criesiocTs). [ToaToMy rorosusle ycio-
BUSI ChIFPAJIN TIEPBOCTEIICHHYIO POJIb B BAPHAOCILHOCTH Ka-
YeCTBa 3€PHA, a PA3IHYHS MEXIY COPTaMH Ha ()OHE BIMSIHUS
CpeoBbIX (PAKTOPOB OBLIN OTHOCHTEIILHO HEBEIIMKH.

[Ipu uccrnenoBanuu 19 paznuyHbIX THOPUAHBIX U I10-
MYJISIHOHHBIX COPTOB, BBIPAIICHHBIX B TEUEHUE TPEX JIET,
H.B. Hansen ¢ xomuteramu (2004) oOHapy>KHiIH, 9TO Bapramus
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OnTMM3aumA NapPaMeTPOB KayecTBa 3epHa
ONA ceneKkumm 03UMON PXun

KOHIIEHTpalMU Oeska 3aBUcesa B OCHOBHOM OT F€HOTHIIA, a
Mmacca 1000 3epeH u comepkaHHe TEHTO3aHOB B OOJBINIEH
CTETIEHN — OT ToJla MCIIBITAaHUS. ABTOPHI BBISIBHIIM TaKkKe,
4TO cBOMCTBa Kpaxmaina, usmepsiembie UIT u TIIK, Obutn
CHJIbHEE MO/IBEPKEHBI BIMSIHUIO YCIOBHH Tojia coopa ypoxasi.
B.M. Bebskun (2008) mpemraraet mepecMOTPETh TOIXOBI
K TECTHPOBAHUIO CEJIEKIIMOHHOIO MarepHalia, MOCKOJIbKY
pOJb YIIIEBOJHO-aMHJIA3HOTO KOMIUIEKCA B OMpPEACICHUN
XJIe0OTeKapHbIX KauyecTB pxku npeysesnndeHa. CormacHo
MIPOBEICHHBIM HAMH HCCIIEI0BAHMSIM, BLICOKAs CPEIOBasi Ba-
puanca noxkasareneit U1, BA u TTIK 3aTpynHseT BhISIBICHHE
MEPCTIEKTUBHBIX (POPM.

Bceraer pe3oHHBIN BONPOC, HA KAKUE NPU3HAKU CIIEAYET
OPHEHTHPOBATHCS B CENEKIMH Ha IIEJIEBOE HCIIOIb30BAHUE —
XJIeOOTICUCHHE HITH KOpMOBBIE mienn? O0o0IeHue psiaa myo-
JIMKALM TI0Ka3bIBAET, YTO UMEIOTCS YMEPEHHO CHJIbHBIE I10-
noxurenbHble B3auMmocsazu Mexy Ul u TIIK u mexxny Yl n
BSI3KOCTBIO. B TO 5k BpeMst He BBISBIISIOTCS WITH CYIIECTBYIOT
ci1a0ble KOPPesILK MKy KOHIICHTpalMeH 0esIKa 1 YUCIIoM
TaJIeHAs, a TAKXKe MEKIY MAKCUMAaJIbHOW aMIIIorpapudecKon
BSI3KOCTBIO M TeMIleparypoil kieiicrepusannu (Rattunde et
al., 1994; Gomez et al., 2009; Laidig et al., 2017). A. Repecki-
ene ¢ xoymteramu (2001) oOHapY KUK, 9TO BBICOKHE 3HAYeE-
Hust UIT coOoTBETCTBOBAIN BBICOKMM 3HAYEHUSIM BSI3KOCTH
KiencTepuzoBanHoii cycrniensuu (7 = 0.87). B uccrnenopanu-
ax A.A. Tongapenxo ¢ xomneramu (2002), HATPOTHUB, TTOKA-
3aHO, YTO, HECMOTPsI Ha MOJIOKUTEIbHYI0 Koppersiiuio YIT ¢
BA (7=0.56), conep:xaHuem BOAOPaCTBOPUMBIX IEHTO3aHOB
(r=0.46) n xauecTBOM MsKu1Ia hopmoBoro xieda (7 =0.53),
OLICHMBATh KaueCTBO PrKaHOTo Xxj1eda Tonbko 1o YIT MoxHO
JIUIIB KOCBEHHO. DTO OOYCJIOBJIIEHO TEM, 4TO XjeOormeKap-
HBIE KaueCTBa 3€pHA PXKU M KAaYECTBO KOHEUHOTO IPOILYKTa
(pxaHo¥ X71€0) ONpenesiFoTesl OOJBIION TPYIIION CBONUCTB:
BSI3KOCTB 110 aMHJIOTpady 1 ypOBEHb aKTHBHOCTH aMUJIOJIUTH-
4ecKuX (DePMEHTOB OTPAXKAIOT 0COOEHHOCTH PETPOTpaIaIiiu
Kpaxmalia, a coJep)KaHHe BOJOPACTBOPHUMBIX MEHTO3aHOB,
peructpupyemoe 1o BBD, — BoononioturensHyo crnocoo-
HOCTb Pa3IMYHBIX KOMIIOHEHTOB HaOyXaHHUS PiKaHOH MyKH.
[Tpu BBITICUKE P>KAHOTO TECTa TOPHCTAst M HIIACTHYHAS CTPYK-
Typa MSIKHIIIA TT0/JIep>)KUBAETCs O1aroiapsi BHICOKOH BSI3KOCTH
CJIN3UCTBIX BEIECTB, 3aKPEIUIIEMbIX KIEHCTEpHU30BaHHBIM
KpaxmasioM. MI3meHeHue kpaxmaa npH KieiicTepru3annm nve-
eT pelaroliee 3Ha4eHHe Jy1si 00pa30BaHusI HOPUCTOIO MSKHUILIA
xneba. CTpykTypa TecTa, co3maBaeMasi TIIaBHBIM 00pa3oM
neHTozaHamu, popmupyercs npu temreparype 30 °C, Torna
KaK poJib Kpaxmaja MpeBajupyeT IpH TeMIepaTypax BbIIIe
45 °C, OCKOIBKY KpaxMal pKu oOpa3yeT keneoOpa3Hyio
CTPYKTYpy TpH Ooiiee HM3KOW TemIieparype, 4eM Kpaxmal
muenunibl (Gudmundsson, Eliasson, 1991). I[Toatomy oco0brit
MHTEpEC MPEJICTABIIET CO3JaHNE METOIaMHU CEIEKIHN COPTOB
pku ¢ KoHTpacTHOW BBD. PazHoHarnpaBneHHbIi 0TOOp MMO-
3BOJISIET U3MEHUTH OMOXUMUYECKYIO CTPYKTYPY HEKpaxmalib-
HBIX TTOJICAaXapuaI0B B COOTBETCTBUH C 331a4aMU CEIEKIUH:
1) yBenmuuTh copepKanue TPyAHOTHIPOIM3YEMBIX apaOHH-
OKCHJIQHOB, YJTyUIIIUB XJ1e00IeKapHble CBOWCTBA, MJIH 2) CHHU-
3UTh UX JOJIEBOE y4YacTHE, YIydIINB KOPMOBYIO IIEHHOCTh
3epHa (I'onuapenko, 2014).

BBDO He cB3aHa ¢ KpaxMajioM pxKH, KJIeHcTepu3aliioHHbIe
CBOMCTBA KOTOPOTO MPOSIBIISIFOTCSI ITOJT BIMSIHUEM TEMITEpaTyp-
HOTO (haKTOpa, a TAaKXKe C AKTHBHOCTBHIO aMHJIOIUTHYECKUX
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(hepMEHTOB, THIPOJIHU3YIONIMX €ro, I0ITOMY HE IPOCIEKHU-
BaeTCs IOCTOBEpHAs B3aMMOCBA3b Mexk Ty BBD u mokasare-
JISIMH, OTIPEIENISIONIMMU BA3KOCTh BOJHO-MYYHOU CYyCIEH3HH
(r=10.03...-0.29) (T'onuapenko u ap., 2005).

B Hammx ucciae0BaHUAX BBIABICHA MOJIOKHUTENbHAS CO-
HNPSKEHHOCTb CPEHEN CHIIBI BSI3KOCTU BOJAHOTO DKCTPAKTa
¢ BbIcOTON ammiiorpammsl (» = 0.621) u yucioM naaeHus
(r=0.471).

OObsICHEHNEM HEOIMHAKOBBIX PE3YJIBTAaTOB, MOITYYCHHBIX
Pa3HBIMH aBTOpaMH B OTHOIIeHun BBD, ciykaT HECKOIbKO
NpUYKH. Bo-NepBBIX, B3aUMOCBA3H MEXKIy NapaMeTpaMu
TEXHOJIOTUYECKOW M XJIeOOmeKapHOH OLEHKH 3epHa, MYKH
n (dakTopaMu Ccpenbl MPOU3pacTaHus HEOJHO3HAYHBI. DTO
CBSI3aHO C TEM, YTO KaKAbIH MpPHU3HAK (HOPMHUPYETCS IMOJ
JICHCTBHEM MHO)KECTBA BHEIIHUX (PAKTOPOB M caM I10 cebe
SIBJIICTCSL UHTETPAJIbHON XapaKTEPUCTUKOM I'PYIIIIBI CBONCTB
U IIPU3HAKOB, N3MEHEHHE KOTOPBIX MOKET UMETh KaK OJIHO-
HaINpaBJICHHBIE, TaK ¥ MPOTUBOMOJIOKHBIE BEKTOPBL, IPUYEM
3HAYUMOCTb UX JaJIeKO He OfinHaKoBa. Bo-BTOPBIX, pa3Hble
aBTOPHI TpH aHanu3e BBD ncmons3yoT HeogMHAKOBHIE
METOAMKH W anmnapaTrypy AJs €€ ONPEJEeNIeHUs, 4TO TAKKE
OTpa’kaeTcs Ha MOMy4yaeMbIX pe3ysbTaTax.

3aknioyeHune

C noMOI11b0 METO/Ia TNIABHBIX KOMIIOHEHT NPOBEACHA PEIYyK-
LUsl aHAJIM3UPYEMBIX IOKazaTeseld kadecTBa 3epHa. Ilonck
CTPYKTYPBI B MaTpPHIIE HArPY30K U UCIIOJIb30BAHNE BAPHMAKC-
BpallCHHA B IPOCTPAHCTBE ITIaBHBIX KOMIIOHCHT IMO3BOJIMIN
JIaTh X HHTEPIIPETALNIO: OEIKOBO-aMHIIa3Has XapaKTePUCTH-
Ka, OpraHoJIENTHYECKHE CBOHUCTBA XJIe0a, MyKOMOJIbHbIE Kave-
cTBa 1 (POPMOYCTOWYMBOCTH, BKYC U 00IIas XjeOomeKkapHas
oreHka, macca 1000 3epen. {7 ceneKnnOHHOM OIEHKH 03H-
MO prKH TIPEIIaraeTcst HCoJIb30BaTh YETHIPE MHTETPATTBHBIX
1oKa3aresisi, UMEIOIUX HAauOOJIbIIYyI0 BECOBYIO HArpy3Ky:
cozepkanue OelKa, YHUCIIO MaIeHHs, BSI3KOCTh BOAHOTO 3KC-
TpakTa u macca 1000 3epeH.

Pesynbrarhl HalMX MCCIIEJIOBAHUM MMOKAa3ajdl HEOOXOH-
MOCTb 00s3aTeIbHOI OLIEHKH CEeIEeKIIMOHHOTO Marepuaia
TI0 COJIep KaHMIO OeNKa M BI3KOCTH BOAHOTO SKCTpakTa. Yem
PpaHbII€ HAYMHACTCA CCJICKIUA Ha OTU Ka4Y€CTBECHHBIC XapaK-
TEPUCTUKH, a HE TOJILKO Ha yPOXKaHHOCTb, TEM PE3yJIbTaTHB-
Hee OyzeT paboTa Mo CO3JaHUI0 BHICOKOKAYECTBEHHBIX COP-
ToB. KnuHemarunyeckas BI3KOCTb BBITSDKEK M3 PAKAHOTO LIPOTa
JIOJKHA CTATh BayKHBIM CEJICKIIMOHHBIM ITOKA3aTeNeM KaK JIst
OTIpeeICHUs XJIeO0TeKapHBIX Ka4eCTB PXKH, TaK U IS BbI-
SABJICHUS KOPMOBBIX JOCTOMHCTB 3€pHaA.

Cpenu MHOXKECTBA HAIIPaBJICHUH B paboTax MO CEIEKIHH
PPKH Ha TIEPBBIH IUIaH BBIIBUTACTCSI CIIeLytomiee TpeOoBaHue —
COOTBETCTBHE KauecTBa 3epHa TpeOoBaHUsIM pbiHKa. Kaxaomy
COPTY JIOJDKHBI OBITH MPUCYIIN CBOU TEHETHUYECKH AE€TEPMU-
HUPOBaHHBIC TEXHOJOTHYECKHE CBOHCTBA, MO3BOJISIONINE
BBIABUTDH €0 MIPUTOJHOCTD KaK CbIpbs IJI4 KOHKPETHOﬁ oTpac-
mu. TonbKo celeKunoHHas padoTa MO3BOJSIET HANPABIEHHO
CO3/1aBaTh COPTA IS [IEJIEBOTO UCTIONIB30BAHUS M PACIIMPEHUS
TEXHOJIOTUH, CBA3aHHBIX C NepepaboTkol pku. MIMeHHO B
3TOM HaM BHJHUTCS PEHOBAIMS PXKU — MEPEOTKPBITHE PXKH
C HOBBIX MO3WIMH, YTO JIOJDKHO MPUBECTH K M3MCHEHUSIM B
OTHOIIEHHH K KYJBTYpPE B LIEJIOM U €€ IIPOU3BOICTBY.

Ha ocHoBannm MHOTONETHEH (PEHOTUIMYECKOHN OLEHKH
IIPOBEIeHAa ONTUMM3ALIMS [TOKa3aTelIel KauecTBa 3epHa 03H1-
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MOH pKM U 0OOCHOBAH TIOJIHOLEHHBIN KOMIUIEKC MTPU3HAKOB
(6eoKk, unciIo maieHusl, BI3KOCTh BOAHOTO SKCTPAKTa, Macca
1000 3epen), KoTOpEIi OyneT odecreynBaTh OOEKTHBHOCTD U
MOJTHOTY OLIEHKH CO3/1aBa€MOI0 CEIEKIIMOHHOTO MaTepuaa.
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