440 Proceedings of the National Academy of Sciences of Belarus, agrarian Series, 2021, vol. 59, no. 4 pp. 440-451

ISSN 1817-7204(Print)

ISSN 1817-7239(Online)

YK 633.521:631.527.5 IToctynuna B pepakuuio 30.08.2021
https://doi.org/10.29235/1817-7204-2021-59-4-440-451 Received 30.08.2021

H. A. Tony0, E. JI. Auaponuk, E. B. UBanoBa

Hnemumym noua, Hayuonanvuas akaoemus nayk benapycu, ae. Yemve, Opuianckuii paiion,
Bumebckas obnacms, Berapyce

OLEHKA BAPUABEJIBHOCTHU KOJIMYECTBEHHBIX ITPU3HAKOB
JIbBHA MACJIMYHOT'O METOJAMH MHOI'OMEPHOI'O AHAJIN3A

Annortanust: [[ppMeHeHNe KOMIBIOTEPHBIX TEXHOJIOTHH MTO3BOMISET ONIEPATHBHO aHAIN3UPOBATh U UCHOJIB30BATh IIPEIMeT-
HYI0, TEXHOJOIMYECKY0, aHATUTHYECKYIO U IpYTryio nHpopManuio. bruomerpryeckas cTaTHCTHKA B CEIEKIMU PACTCHUH Ha-
IIpaBJieHa Ha ONTUMHU3ALHIO (MOBbIIIEHHE YQPEKTUBHOCTH, HAJIGKHOCTH, YCKOPEHHUE U Y/ICLICBIICHNE) IPOLIECCa BBIBEICHUS COP-
TOB CEIIbCKOXO3sHCTBEHHBIX KYJBTYD. [I03TOMY cOo3/1aHMe M H3yUYeHHE HOBBIX COPTOB JIbHA MAaCIMYHOr0 TPeOyeT IHUPOKOTo BHE-
JIPeHUs] COBPEMEHHBIX KOMIIBIOTEPHBIX HWH()OPMAIMOHHBIX TEXHOJOIMH, KOTOpBIE 00ECIeunBaoT HH()OPMAIOHHOE
COINIPOBOXK/ICHUE CEJICKI[HOHHOT'O TIPOLIECCa Ha BCEX €ro dranax. MeTo/bl MHOTOKPUTEPHAILHON MaTEMaTHYECKOH CTATHCTUKH —
(aKkTOPHBIH M KJIACTEPHBIH aHAIN3bl — B MCCIIEIOBAHMUAX HCIIOIB30BAHbI JUIsl KOMIUIGKCHOH OLEHKHM THOPHIHBIX MOIMYJISLHN
JIbHA MAaCJIMYHOI'O I10 3JIEMEHTaM IMPOAYKTHBHOCTU (BblCOTa paCTeHHﬁ, TEXHUYCCKAs JINHA, JJIMHA COUBETHS, KOJITUYECTBO KOPO-
0ouek Ha pacTeHUH, KOJTMYECTBO CEMSH Ha PAaCTCHNH, KOJMYECTBO CEMSH B KopoOouke, Macca 100 ceMsiH, coaepikaHue Macia
B ceMeHax). OlieHeHa pe3yIbTaTHBHOCTh 0TOOpa r’HOPUIOB TPETHETO LHKJIIA CEICKIINH, a TAKIKE YCTAHOBICHBI OTIIHYUTEIIbHBIC
0COOCHHOCTH THOPH/IHBIX KOMOMHALIUH B PsITy TOKOJICHH. B pesysipTaTe CeIeKIIMOHHO-TEXHOIOTNYECKOr0 [IUKJIA aHAIM3a BbI-
neneH 31 BhICOKOIPONYKTHBHBIH ruOpua (1au 6,9 %) i nanbHeiinero BOCHpon3BoacTBa. HecMOTpst Ha BBICOKHIT yPOBEHB ce-
JIEKIIMOHHOTO U(depeHInaa, BbISBICHHOTO y THOPUIHBIX KOMOWHAIMN B X0/ CMeHbI Mokosienuit F —F,, nx peaknus na ot-
00p 1o IpH3HAKAM «KOJTHYECTBO CEMSIH B KOpobouke» n «macca 100 .cemsta» Oblta cnaboit, a 0TO0p Mo KOIHIECTBY KOPOOOUIEK
U CeMSH C pacTeHHs oka3aics Manod(h(eKTHBHBIM. VIcroap3yeMblil METO 0TOOpa MO3BOJSAET BHIOPAKOBBIBATH CIA0OMPOTyK-
THBHBIE PACTEHHUsI, KOTOPBIE TONAJIH B XYALINE IPYIIBI KJIacTepoB. BpakoBka METOI0M MHOrOMEPHOT'0 aHAJIN3A JI0KHA UCTIOJb-
30BaThCs B 00JI€€ MTO3JHHX ITOKOJICHHUAX (YETBEPTOTO-IISITOrO IIUKJIA CENICKIIMH) TI0 Mepe YCTAaHOBJIEHHSI TOMO3UTOTHOCTH ITpU3Ha-
xoB. BuiaronapHocTu. PaGoTta BhIosiHeHa B paMkax [0Cy1apcTBEHHOM NpOrpaMMbl Hay4HbIX HccienoBannii «KauecTBo u ad-
(hEeKTHUBHOCTH arpONpOMBIIIIICHHOTO Tpon3BoacTBa» Ha 2016—2020 rozpl, moanporpaMma 6 «3emiiesieNnue 1 CEACKIH».

KimroueBble cj10Ba: JIeH MaCIUYHBIH, THOPUIBI, IPOLYKTUBHOCTD, MOP(OIIOrHUeCK i aHaIu3, KJIaCTEPHBIH aHaIH3, HH-
TEHCUBHOCTB 0TOOpa, peakius Ha 0TOOp
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SELECTION OF PRODUCTIVE HYBRID OIL FLAX PLANTS
BY METHODS OF MULTIVARIATE ANALYSIS

Abstract: Use of computer technology allows to quickly analyze and use subject, technological, analytical and other
information. Biometric statisties in plant breeding is aimed at optimizing (increasing efficiency, reliability, acceleration and
cheapening) the process of breeding varieties of agricultural crops. Therefore, creation and study of new varieties of oil flax
requires widespread introduction of modern computer information technologies that provide information support of the
breeding process at all its stages. Methods of multi-criteria mathematical statistics - factor and cluster analyses - were used in
the studies for a comprehensive assessment of hybrid populations of oil flax by productivity elements (plant height, technical
length, inflorescence length, number of pods per plant, number of seeds per plant, number of seeds in a box, weight of 100
seeds, and oil content in seeds). Effectiveness of selection of hybrids of the third cycle of breeding has been evaluated, and
also the distinctive features of hybrid combinations in a number of generations have been established. As a result of selection
and technological.cycle of the analysis, 31 highly productive hybrids (or 6.9%) were identified for further reproduction.
Despite the high level of the breeding differential determined in hybrid combinations during the F,-F, generation change,
their response to traits based selection according to “number of seeds in a box™ and “weight of 100 seeds” was weak, and
selection by the number of boxes and seeds from the plant turned out to be ineffective. The selection method used makes it
possible to cull low-yielding plants that have fallen into the worst groups of clusters. Culling by the method of multidimensional
analysis should be used in later generations (fourth-fifth cycle of selection) as homozygosity of traits is established.
Acknowledgments. The research was carried out as part of the state program of scientific research “Quality and Efficiency of
Agro-industrial Production for 2016-2020”, subprogram 6 “Agriculture and breeding”.
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Beenenne. Co3nanue v U3y4eHHE HOBBIX COPTOB CEIbCKOXO3IMCTBEHHBIX KYJIBTYp TPEOYeT IIUpo-
KOTO HCIOJIB30BaHUSI COBPEMEHHBIX KOMITHIOTEPHBIX MH()OPMAIIMOHHBIX TeXHOoioruil. OHu odecredn-
BalOT MH(POPMAIIMOHHOE COMPOBOXKJICHHUE CEIEKIIMOHHOTO Tpoliecca Ha BcexX ero sranax. llpumenenue
KOMIBIOTEPHBIX TEXHOJIOTHH IMO3BOJISIET OIEPATHBHO aHAJIM3UPOBATh M WCIOIH30BaTh MPEAMETHYIO,
TEXHOJIOTHYECKYI0, aHAIIMTUYECKYIO U JpyTyto nHopMmamuio [1]. bruonorudeckne naHHble SBISIOTCS,
KaK TPaBUJIO, CIOKHBIMU COBOKYIHOCTSIMH, AJIsl aJleKBaTHOH OLIEHKH KOTOPBIX-HEOOXOAMMO MPOBO-
IUTH CTaTHCTHUYECKYI0 o0paboTky. [Ipm 3TOM cTaBsiTCs 1enu Oojee JOCTOBEPHOTO MPEIOCTaBICHUS
JIAHHBIX, @ TAK)Ke JJIs YA00CTBA UX HHTEPIPETALINU'.

B cenexmiy HakorieH OOBINON MaTepHal 10 U3YUYSHHUIO PACTeHH, HO paboTa C HUM UMEET CBOH
ocobeHHOCTH. Hepenko nccaenoBaTeay MPOBEPSIOT COTHU U THICSIIH COPTO00Pa3IoB, YTOORI HANTH T€,
KOTOpPbIe UMEIOT LIEHHBIE T€HEeTHYECKUE MPU3HAKU M OyAyT MOJIE3HBI ULl cenekuuu [2]. Pesynbrarsl,
JTaXKe eClIi OHU TPHUBEACHBI B BHUJIE YWCEN, TPYIHO YIOPAIOUYNUTH W KIACCUPHUIIMPOBATH, TaK KaK HX
TpPaKTOBKa MOXET ObITh HEOAHO3Ha4HOH. [Ipn perreHnn OONBIIMHCTBA CENEKIMOHHBIX 3a1ad MPUXO0-
JIUTCS UMETH JIENI0 C MHOTOMEPHBIMHU COBOKYITHOCTSMU [3, 4]. AHAJTH3 MHOTOMEPHBIX BEIOOPOK TTPOBO-
JIUTCS C MCIIOJIb30BAHNEM METO/I0B MHOTOMEPHOT'O CTaTUCTHYECKOTO aHAaIN3a: aHalln3a TJIaBHBIX KOM-
MOHEHT, (P)aKTOPHOTO, KJIACTEPHOT 0, TAKCOHOMUYECKOT0, MHOKECTBEHHOTO H MOIIArOBOI'0 PErPEeCCHOH-
HOT0, KAHOHWYECKOT0, JTUCKPUMUHAHTHOTO U p. JJ0BOJIBHO MIMPOKO 3TH CTATUCTUYECKHE METOMIBI
WCTONB3YIOTCA JUIS aHaJIM3a MPU3HAKOB y 3€PHOBBIX KYJIBTYD [5], MIOAOBBIX M ATOAHBIX KYJIb-
Typ? [6, 7], kopMOBBIX [8, 9], oBomHbIX [13, 14]. OqHAKO CBEICHUS TUTEPATYPHBIX HCTOYHUKOB MO MPHU-
MEHEHHUIO MHOTOMEPHOTO aHaJIn3a B CEJICKIINH JIbHA He MHOTOUHCIICHHBI [12, 13]. [loaTomy Gmaromapst
OypHOMY Pa3BHTHIO B 00JaCTH BBIYUCIUTENBHBIX CPEACTB pa3paboTKa U BHEJPEHUE B MPAKTUKY Ce-
JIEKIUOHHBIX U TEHETUYECKUX UCCIIEIOBAHUN KYNbTYPbl HOBBIX METOJOB aHAJIM3a WH(HOPMAIIUU SIBIS-
eTCs Ha CEeTOHSIIITHUHN ACHb BAXXHOU 3amaueti [14].

DaKkTOpHBIN aHAJIN3 — OJUH U3 METOIOB, [O3BOJISIOMINX OMPEACIUTh BEAYLIUEC U BTOPOCTEIICHHbIE
KpUTEpPUH B3aUMOJCHCTBHS CEIEKIIMOHHO-IIEHHBIX MPU3HAKOB Y JIbHA, & TaK)XX€ BBIJICTUTH Haubojee
3HAYMMBbIe TPU3HAKH. B ceneKMoHHOM IiaHe (aKkTOpHBIN aHaJIN3 JaeT BO3MOXKHOCTH ONPENENHUTD KO-
JUYECTBO ACUCTBYIONUX (DaKTOPOB HA M3ydaeMble TPU3HAKY M yKa3aTh HX OTHOCHTEIbHYIO HHTEHCHB-
HOCTB; BBISIBUTh IIPU3HAKOBYIO CTPYKTYPY (GaKTOPOB, T.€. IOKa3aTh, KAKUMHU IIPU3HAKAMHU 00YCIIOBJICHO
neificTBre (pakTopa; JONFO BIUSHUSI KaKA0TO U3 (h)aKTOPOB HA 3HAYEHHE TOTO WJIM MHOTO Mpu3Haka. Ta-
KM 00pa3om, «(pakTopHas CeIeKNnHs» paciuInpseT BO3SMOKHOCTH CEJIEKIIMOHEpa B OTHOIIEHUH CO3/a-
HUS1 HOBBIX NIEPCIIEKTUBHBIX COPTOB.

TexHHKa KIIaCTepU3aIUU TIPUMEHSETCSI B CaMbIX pa3HOOOpa3HbIX obmacTsx. J. A. Hartigan [15] man
MpeKpacHblii 0030p MHOTHX ONMYOJIMKOBAaHHBIX HMCCIECOBAHMMN, COACPIKAIINX PE3YIIBTAThI, MOy YCHHBIC
METO/IaMH KJIaCTEPHOTO0 aHaln3a. KiracTepHbIi aHaIN3 UCTIONB3YeTCs MTPH N3y YEHUU TeHETHIECKOTO POI-
ctBa [16]; ycTaHOBIEHUH U3MEHYHBOCTH XO3SIMCTBEHHO TIOJIE3HBIX MPU3HAKOB COPTOB PACTEHHUH O] BO3-
JEUCTBHEM pa3HOOOpa3HBIX YCIOBHI cpensl [17]; mpu M3ydYeHUU CBSI3M SJIEMEHTOB IPOJYKTHBHOCTH C
MOPO30YCTOHYHMBOCTBIO Y O3MMBIX 3€PHOBBIX KyNbTyp [18]; muddepenmannm, naeHTrUKaIm, co3aa-
HUM 0a3 JaHHBIX COPTOB CEIBCKOXO3SIMCTBEHHBIX KYIBTYP, HA MOJICKYJISIPHO-TEHETHYECKOM ypoBHE [19].
I'maBHOE Ha3HAYEHNE KIIACTEPHOTO aHATN3a — COPTHPOBKA MHOKECTBA HCCIIEYEMbIX O0BEKTOB H IPU3HA-
KOB Ha OHOPOJHBIE B COOTBETCTBYIOIIEM TOHUMAHUH T'PYIIIBI WIIH KJIACTEPhL. ITO 03HAYAET, YTO pella-

"Omneyxuu A. A., CrpenbiioBa T. A. [IpiMeHeHHe TUCIEPCHOHHOTO U (PAKTOPHOTO aHaiu3a B 00paboTKe JaHHBIX KO-
JIOPMYECKOT0 copToucnbiTanus kaprodens / buopasHoobpasue, npobiembl dkonoruu [opHOro AnTasi U CONMpeaebHbIX
PErHoHOB: HacTosIIIIee, TpolLIoe, Oyayiee: Martepuais [ Mexynap. koud., [opHo-Anraiick, 2024 cent. 2010 . [opHO-AuTaiicK,
2010. C. 213-217 ; Iloru6a C. I1., Kazanuesa E. B. MeTonbl 6HOMETpHYECKOr0 aHAIN3a B JECHON CEIeKINH U TeHETHKE:
yue0.-metoa. mocobue. M.: ®I'BOY BIIO MI'VII, 2014. 45 c.

2UcaukuH A. B. Micrionb30BaHie KOMIBIOTEPHBIX TEXHOJIOTHIA TIPH MOAOOPE POAUTENBCKHX (HOPM Y TIIIOIOBBIX KYJIBTYD //
[TnogoBoacTBo U sArogoBoacTBO Poccnu. 2005. T. 14. C. 24-50.
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eTcs 3a7javya KJIacCU(PUKALUKU TaHHBIX U BBISBICHUSI COOTBETCTBYIOLIEH CTPYKTYphI B Hel. JlocTonHCTBO
KJIACTEPHOTO aHaJIN3a B TOM, YTO OH TI03BOJISIET MMPOU3BOIUTH COPTHPOBKY OOBEKTOB HE IO OJHOMY Tapa-
METpY, a I10 LIeJIOMY Ha0Opy MPU3HAKOB, HE HAKJIAABIBAs 0COOBIX OrpaHHMUYCHUH Ha BH]I PACCMATPHUBAEMbIX
00beKTOB. MeTo/] MO3BOJISIET PACCMAaTPUBATh MHOKECTBO MCXOJHBIX JAHHBIX MPAKTHYECKH MPOU3BOIIb-
HOU TPUPOJIBI, YTO UMEET OOJIBIIIOE 3HAYCHUE, TaK KaK pa3Indue eUHUI] H3MEPEHHUI 1 MacIITad u3mepsi-
€MBIX MMPU3HAKOB B OOJBIIMHCTBE CITyYaeB OKa3bIBAIOT BIMSHHAE HA PE3yJIBTAaT aHAIN3a.

Lenp ucciemoBanusi — MPOBECTH KOMIUIEKCHYIO OIICHKY MOP(OMETPHYECKHX MPU3HAKOB T'HOpHU/I-
HBIX PACTEHHH JIbHA MACIIMYHOTO B PACIIETIAIOIEMCS IOKOJIEHNH F, MeTO1aMu MHOTOMEPHOTO aHaIIH-
32 1 BBIJICTTUTH BBICOKOITPOYKTHBHBIE JIUTHBIE PACTEHHUS I JaTbHEUIIET0 BOCIIPOU3BOACTBA.

HccnenoBannst UMEIOT CENEKITMOHHOE 3HAYEHWE W TPENCTABIAIOTCS HaM JOCTATOYHO WHTEPECHBI-
MH ¥ MHOTooOemarmumMu. CieyeT OTMETHTh, YTO B CXEMe CEJIEKIIOHHOTO IIporecca Mo JbHY Mac-
JIMYHOMY TaKoi MeTOoJl 0TOOpa He SBIISETCS OCHOBHBIM. boJiee BaXKHBIMH, TPENIIIECTBYIOIIUMH TAKOMY
MaTeMaTH4eCKOMY aHau3y, JOJDKHBI OBITh BH3yajbHas OIEHKA B TOJE M OPaKoBKa BEreTHPYIOUIUX
pacTeHu, He IPEACTABIISIONINX CEJIEKIIHOHHYIO IIEHHOCTh U HE OTBEYAIONINX. TPEOOBAHMIM CEIEeKIIHNO-
Hepa 10 apXUTEKTOHUKE, YCTOMUHNBOCTH K BPEIUTENSAM U 00Je3HAM, (DEHOTHITY, CKOPOCTIEIOCTH U T.1I.,
B IIPEIIECTBYIONIEM TIOKOJICHUH THOPUI0B. MHOTOMEPHBIN aHaIN3 C HOCIeayoueld OpakoBKon Xy/I-
X PACTEHMH MO rpynmaM KjacTepa UCHOIb3yeTcs mocie 1adopaTOPHOro aHalu3a ceMell Mo OCHOB-
HBIM (DEHOTUITMYECKUM IIPHU3HAKAM.

Marepuanabl 1 MeTOabI ucceaoBannii. Mccnenosanus npoBogniu B 2016—2017 rr. Pactenus ru-
OpuaHOro MUTOMHKKA F, BRICEBaIM HA yYAaCTKE CIEHUAIBHOIO CEAEKIIMOHHOTO CEBOOOOPOTA J1ab0paTo-
pUU celeKnuy JbHa MacauyHoro MHcTuTyTa ibHa HarmonaneHOU akajieMuu Hayk bemapycu coriacHo
METOMKE 3aKJIaJKH MOJEBBIX ONMbITOB’. BO BpeMs BereTaiiii MpOBOAMIN HEOOXOAMMbIE HAOIIOICHUS
32 POCTOM U pa3BUTHEM T'HOpUIOB U X OpakoBKy. [locie co3peBanus u yOOpKH B 1a0OpaTOPHBIX YCIIO-
BHSIX BBITIOJTHSIN MOP(OJOTHYECKUI aHAIN3 W CTATUCTUYECKYI0 00paOOTKy IONIYYeHHBIX JaHHBIX.
J171s1 BBITIOJTHEHHS TIOCTABJICHHON I1eIM OBLIH IPOBEIEHBI MpeIBapuTelbHbIE UccienoBanus: B 2014 1.
B pe3yibTaTe MEXKCOPTOBBIX CKPEIIMBAaHWUU 00pasIoB jbHAa MaciaudHoro L-26 (I'epmanms), Leane
(Opanmus), Niagara (Mcmanus) u Camtot, Dokye (bemapych) Mo guaijieabHON cXeMe 5X5 moaydeHo
rubpugHOe MOTOMCTBO (20 THOPHAHBIX KoMOMHANW); B 2015 T. M3yUeHBI KOPPEIAMHUOHHBIC B3aUMO-
CBA3M M BBINOJHEH KOHTPOJIb MPOSBICHHUS MOP(ONIOrUYECKUX MPU3HAKOB TUOPUAHBIX pacTeHuid F;
B 2016 T. B pacuICIUISIONICHCS TOMYJISIIHA THOPHIO0B F2 MPOBEJIEH KOMIUIEKCHBIM aHaJIN3 HUKEpUBE-
JCHHBIM METOMIOM (pe3ynbTaThl ony0iIuKoBaHbl panee [20]), B pe3ysibTare KOTOPOro OT 0OOIIero KoJu-
4yecTBa rUOpUIIHBIX (opM ObIITH 0TOOpaHsl 14,2 % Mydmmx 1Mo KOMILIEKCY MOP(OIOTHYecKrX MprU3Ha-
KOB PaCTEHMH, X BOCIIPOU3BOACTBO ObLIO MTpooskeHo B 2017 r. B muToMHuKe ruOpuos F,.

@DaKTOPHBIN U KJIaCTEPHBII aHAJIU3BI OCYLIECTBIISLIN B Iporpamme Statistica 10,0. KonmuvecTBo 3Ha-
YUMBIX (haKTOpOB ompenensnu no kpurepuro Kaiizepa [1, 13]. [louck 3HaunMbIX (MH)OPMATHBHBIX)
MIPU3HAKOB IMPOBOWIIH ITyTeM BpaileHus ¢pakTopos (Varimax). KnactepHslit ananus nis uaeHTuduka-
MU 1 0TOOPa BBICOKOYPOKaHHBIX THOPUIOB JIbHA MacIMYHOrO B BRIMONHsUIM B MonyJie Cluster Analysis
METOJIOM k-CPEIHUX 110 HHPOPMATUBHBIM MPU3HAKAM.

Onenky ruOpuI0B 0. MOPPOMETPHUIECKUM TTOKA3aTENsIM BEIU ¢ OJHOBPEMEHHBIM aHATH30M U3Y-
YaeMbIX MoKaszaTeneil y ponurtenbekux (hopm. [IpoBomamm pacyet kodduirneHTa HaCIeayeMOCTH B IIIHU-
POKOM CMBICJIE, ONPEAEISIM HHTEHCHBHOCTh 0TOOPa U PEaKIMi0 THOPUIHBIX TOMYJISINANA Ha 0TOOP®.
s pacueToB ucronp3oBanu makeT Microsoft Office Excel 2010.

JI71s1 OTIeHKU TECHOTHI U HAIIPaBJICHUS CBS3H MPU3HAKOB MPOIYKTHBHOCTH HCIIOIB30BaN KO3 hu-
IUEHT Koppessiiy (1) °. KoapuimeHT Hacie1yeMoCTH B IIUPOKOM CMBICIIe PACCYUTHIBAIIM ITYTEM OT-
HOIIIEHHU ST TEHOTUITHYECKOM BapUaHCHI K 0011el eHoTunmueckoii mo hopmyie (1)°:

3 MeToauueckue yKa3zaHus [0 CeJIEKIUH JibHa-10iarynua / Beepoc. Hayu.-uccnen. uH-T jpHa; noarot.: JI. H. TTaBinosa
[1 np.]. M2 [6. n.], 2004. 44 c.

4MHcaukun A. B. Vcrionb30BaHne KOMITBIOTEPHBIX TEXHOJIOTHIA IIPH HOAO0PE POAUTEIHLCKUX (POPM Y TLIOAOBBIX KYIBTYD //
IInogoBoacteo u srogosonactBo Poccuu. 2005. T. 14. C. 24-50.

5 TocniexoB b. A. MeTojiuKa 1oJeBoro omnbita (C OCHOBAMH CTaTUCTUYECKONH 00pabOTKU Pe3yJIbTaTOB MUCCIIEHAOBAHUI) :
y4eOHUK. 3-¢ u3., nepepad. u nom. M.: Komoc, 1973. 336 c.

¢ TeopeTHYeCcKUe OCHOBBI BBIYHCIICHHS OLCHOK 3PPeKTUBHOCTH 0TOOpa [AnekTponublil pecypc]. Pexum mocryma :
http://studopedia.info/7-98537.html. {ata mocryma : 09.11.2016.
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2, Ve _ Ve )
b
VetVe Vi
rae V, — reHOTHINYeCKas Bapuanca; V — oOuias peHoTUNNYECKas BapuaHca; V — cpenosas BapuaHca.

WHTeHcuBHOCTH 0TOOpa MPU3HAKA ONPENEIISIN ITyTEM BBIPAKEHMsI CeeKIMOHHOro auddepennna-
Jla B eIMHULAX CPEAHEr0 KBaJIpaTHYECKOT0 OTKIOHEHHUsI JAHHOTO MpHu3HaKa (o) mo gopmyie (2):

.S
i==<, @)
c
e S,— CeNEKUMOHHbIN nudpepeHnra; ¢ — CpeHEKBAIPATHIECKOE OTKIOHEHHUE.
CenexknnOHHBINA AU PEepeHIHal pacCYUTHIBAIM 110 Gopmyde (3):
S=X.-X,, (3)

rae X — cpe/iHee 3HaYEHHE IIPU3HAKA Y OTOOPaHHBIX (hOpM; Xp — cpeaHee 3HAYCHHE TTPU3HAKa B THOPHI-
HOU TIOIYJISIIUH.

Peak1uto ruOpuIHBIX IOMYISAIUN Ha 0TOOP (R) ONpenesiig 1Mo pa3HUIE MeXy CPeTHUM 3HAYCHH-
€M NpU3HAKa BCEH MOMYJISKH (X ) U CPEHUM €TO 3HAYEHUEM Y OTOOPAHHOM YacTH MOTOMCTB B IPEJI-
IIECTBYIOIIEM ITOKOJICHHUH.

Pe3yabTaThl M HX 00Cy:KaeHHe. B pe3yinbrare u3ydeHus KOPPEISIIIUOHHBIX CBSI3eH Y THOPUIHBIX
¢opm F, ycTaHOBIIEHO, YTO N3MEHYMBOCTD MPU3HAKA «KOJIMYECTBO CEMSIH Ha pacTeHun» Ha 87,6 % 00b-
SICHSIETCS PA3IUYUSMH B KOJIMYECTBE KOPOOOUEK HA OTHOM PACTEHUH, 2 U3BMEHYUBOCTH ITPU3HAKA «TEX-
HUYeCcKas JUTMHa» — Ha 73,8 % paznuuusiMu B BbICOTe pacTeHui (Tadm. 1). OTMEYeHBI JT0CTOBEpHBIC
MIOJIOKUTEITBHBIC KOPPEIISIIIUU CPEIHEH CTEIIeHU BBICOTHI PACTEHUI ¢ KOJIMYECTBOM KOpOOOUEK Ha pac-
teHuu (r = 0,438) 1 KoaMUYeCTBOM ceMsiH Ha pacTeHuu (= 0,460). YBeqnueHHEe TEXHUUYECKON JIJTUHBI
TUOPUIHBIX PACTEHUH MPUBOAUT K HE3HAYUTEIFHOMY CHIKEHHIO0 MacTHIHOCTH (r = —0,587).

Pasmax BapbupoBanus y rubpuanbix Gpopm F, 1o BbicoTe pacTenunii coctaBu 38 CM, TEXHHIECKOM
mnHe — 46 cM, anuHe couBeTus — 33 cM, KOJIMYECTBY KOpOOOYEK Ha pacTeHUH — 41 IIT., KOTUYEeCTBY
CeMSH Ha pacTeHUH — 392 mT., KOJIUYECTBY CEMsIH B Kopobouke — 6 mT., macce 100 cemsH — 0,43 1, co-
JepPKaHue Maciia 1Mo KOMOWHAIMSAM CKPEIIMBAHUM BapbUpoBalio B mpeaenax 38,7-43,9 %.

Tabnunua 1. KoppensiunoHubie B3auMOCBSI3H (F) KOJIMYECTBEHHBIX NPU3HAKOB Y ru0puios F, abna macauunoro, 2017 r.

Table L. Correlation of morphological features in F, hybrids of oil flax, 2017

B Konmuectso | KommuectBo | KonmuectBo

bICOTA Texuuveckas Jmuna Macca

l_[pl/l3HaK o KOpO60'{CK CEMSH Ha CEMSAH 100
paCTeHHH AmnHa conBeTHA Ha pacTCHUU pacTeHun B KOPOGO‘{KC cemst

TexHuyeckas qinHa 0,859*

JlnuHa couBeTUs -0,195% -0,670*

KonngecTBo kKopoOouek Ha pacTeHUN 0,403* 0,175* 0,249*

KonnyecTBO ceMsH Ha paCTCHHH 0,434* 0,215* 0,217* 0,936*

KommuecTBo cemsH B KOpoOoUKe 0,170* 0,157* —0,055 -0,012 0,332*

Macca 100 cemsia 0,219% -0,050 0,413* 0,829* 0,892% 0,298*

Maciu4HOCTh -0,469* -0,587* 0,443%* —0,184* -0,202% -0,119* 0,240%*

*JlocToBepHO Ha 95%-HOM ypOBHE 3HAYMMOCTH.

MeTton (haKTOPHOTO aHaIM3a UCTIOIb30BAJIH JIUISI BBIJICICHUS M3 MHOTHUX TIEPEMEHHBIX HEOOJIBIIIOTO
Habopa «CHHTETUUECKUXY, TIO3BOJIIIONUX Ooee d(hPEKTUBHO HCIIOIB30BATh €ro MPH OIEHKE TTOTOM-
ctBa F, rubpninbeix koMOMHaNMi TbHa MacanuHoro. Haseanue (akropa ycnoBHO M MOAOMPAnoch 110
aCCOIMAIMA C TICPEMEHHBIMH, KOTOPBIE HauboJIee CUITLHO CBSI3aHbI ¢ (DAKTOPOM, T.€. HMEIOT HAauOOJIb-
e «(hakTOpHBIC HATPY3KIY .

7 MaxTopHbIM aHanu3 [DueKTpoHHBINH pecypc]. Pexxum gocrtyma : http:/www.statsoft.ru/statportal. Jlara mocryna :
10.03.2012 ; Mutuna O. B., Muxaiinosckas 1. b. ®akTopHbIi aHamU3 sl ICUXOJOTr0OB: y4eO. mocodue. M.: Tlcuxonmorus,
2001. 169 c. ; [Taxomoa JI. O. ®axTOpHBIN aHAIN3 TOKA3aTEJICH 3I0POBBS M MOBEICHUS JeTEH MIKOIBHOrO Bo3pacTa // dus.
KyJbTypa: BOCIIHTaHHE, 00pazoBaHue, TpeHnpoBka. 2004. Ne 6. C. 12-15.
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Fig. 1. Factor eigenvalues plot

KonnyecTBo (hakTOpoB ompeesnsiii yepe3 rpaduueckoe u300pakeHre coOCTBEHHBIX yucen (puc. 1)
(BbImENeHBI 3 (hakTOpA).

B npoctpancTBe Tpex (hakTopoB 3HAUNMBbIEC PAKTOPHBIC HATPY3KH UMEIIN BCE H3yUaeMble PU3HAKH
(tabm. 2). CymmapHas aomnst pakTopoB coctaBuia 75,65 % oOrieii qucrepcuu, 4To CBUIETEIHCTBYET 00
OJTHO3HAYHOM PELICHUH 3aJlaui ONpeesIeHuUs [IPaBUIbHOrO KonndyectBa GakTopoB. Hanbomibimee cod-
CTBEHHOE 3HaucHue (2,63) ObLI0 3aduKCHpPOBaHO Y (hakTopa 1, KOTOPHIH HEceT B cede 10110 nHpOpMa-
uuu Ha ypoBHe 32,82 % o0meit aucnepcuu. 3HaunMele GakTOPHBIE HATPY3KU U3 BCEX BXOASIIMX B HETO
MPU3HAKOB TOJYYEHBI 1O TNpU3HAKaM «BblcoTa pacTeHuit» (0,74), «TexHUYecKasl IJIUHA PaCTCHUN
(0,96) m «gmuHa conetus» (—0,77), a Takxe macce 100 cemsu (—0,74). 'maBHBI Tpu3HaK (hakTopa
C MaKCUMaJIbHOW HArpy3KoH — TexHU4eckas JiauHa. [[pu3Haku ¢ TpOTHBONOJIOKHBIMY HArpy3KaMH Ha
OJIH U TOT e (DaKTOp B3aHUMOJCHUCTBYIOT C 3TUM (PaKTOPOM CYNPOTUBHBIM 00pa3oM. [ToaToMy MOKHO
CKa3aTh, YTO yBEIWYCHNE TEXHUUECKOH IJIMHBI pACTEHUH OyAeT CIIOCOOCTBOBATh CHUIKEHHIO MACCHI
100 ceMsH U JJIMHBI COLIBETUS.

Tab6nuna 2. PakTOpHbIE HATPY3KH KOJHYECTBEHHBIX NPHU3HAKOB B IPOCTPAHCTBE TpexX (pakTopoB
(Bpamenue Varimax), 2017 r.

Table 2. Factor loads of features in the space of three factors (Varimax rotation), 2017

Ipusnak dakrop 1 daxTop 2 daxTop 3

BricoTa pacrenuii 0,74 0,47 0,00
TexHuueckas AanHA 0,96 0,15 -0,02
JlnnHa couBeTHs -0,77 0,41 0,04
KonnyecTBO KOp0oOOUYCK HA paCTCHUU 0,07 0,94 0,11

KomuyecTBo ceMsiH Ha pacTeHUU 0,09 0,96 -0,14
KosimuecTBo cemsH B KopoOouke 0,10 0,22 -0,72
Macca 100 cemsna -0,74 -0,13 0,15

CojeprxxaHnue macia 0,02 -0,14 -0,74
CobcTBeHHOE 3HaUeHHUE (00IIas TUCTIEPCHS) 2,63 2,31 1,12

Jons B oOmielt nucnepcuu, % 32,82 28,85 13,98

IIpumeqanue Tabnuua cocTaBieHa Mo pe3ynbTaTaM (GAaKTOPHOTO aHAIKM3a B mporpaMme Statistica 10.
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DakTop 2 onpenenseTcs IeHCTBUEM OCHOBHBIX MPU3HAKOB MPOLYKTUBHOCTH — «KOJIUYECTBO KOPO-
0ouek Ha pacteHUN» (0,94) u «xommuecTBO ceMsH Ha pacteHun» (0,96). DaKTOp ABISICTCS BTOPHIM 10
3HaYMMOCTH (1o B oOmien aucnepcuu 28,85). Bruaa dakropa 3 B 00Ny JUCIEPCUIO COCTABHII
13,98 %. On onpenensieTcss AEUCTBUEM TaKXKE ABYX IPU3HAKOB C OTPHULIATEILHBIMH HArpy3KaMHy L) KO-
JINYECTBOM CeMsiH B Kopobouke ([10,72) u conepkannem macia ([10,74).

Cpenu uccaeayeMbIX CeNeKIMOHHBIX TPU3HAKOB XapaKTEPUCTHUK, OTHOCSIINXCA K IByM (aKkTopam
OITHOBPEMEHHO, He 0OHapy keHo. [ [pu3Haky, nMeronne MakCHMallbHbIe (PaKTOPHBIE HATPY3KH B IIpeaeax
KaXJ0ro GaxkTopa sSBISI0TCS HHPOPMATHBHBIMHU, TOITOMY Ha HUX B NEPBYIO ouepeib CieAyeT oOpa-
IaTh BHUMAaHUE MIPH OIICHKE THOPUIHOTO MaTepHala.

st anannsa ruOpUIHBIX PACTCHUHN JIbHA MAaCIIMYHOTO UCIIOJIB30BAU KIIACTCPHBINA aHATU3 TI0 WH-
(bopMaTUBHBIM IIPU3HAKAM (BBISABIICHB! HA OCHOBE (pakTOpHOro aHanu3a). OCHOBHasI 3a/1a4a B 3TOM CITy-
gae [] pacmpeneTuTh THOPHIBI JbHA MACIUYHOTO TI0 TPyTaM (KJacTepaM) Tak, YTOOBI CPeIHIE B HUX
(n7st Bcex MmepeMeHHbIX) MAKCUMAaJIbHO BO3MOKHO OTIMYANIUCh APYT OT APYTa, U BBIACIUTH MEPCIIeK-
THUBHBIN TIPOIYKTUBHBIN MaTepral /uisl JalibHenen ceneknun. Kiiactepuzaiyto ruOpuaHOro MaTepua-
JIa TPOBOJMIIN B HECKOJIBKO IPHEMOB C Pa30MEHNEM BCEX MOJTYUCHHBIX B PE3YJIbTaTe 0TOOPA B MOJIEBBIX
YCIIOBUSIX THOPHIHBIX pacTeHHH Ha 2, 3 u 4 kiacTepa.

[IpuHrMas BO BHUMaHHE Pe3yJbTATHl AUCIIEPCHOHHOTO aHAJM3a IPH pa3AelieHnH pacTeHuH TH-
OpuaoB Ha 2 U 3 KjacTepa, a TaK)Ke aMILTUTYABI (M YPOBHH 3HAUMMOCTH) F-cTaTuCTUKH, OTMeYanH,
YTO KJACTEPhl THOPUIOB HE PAa3NUYAIIUCh IO COMEPIKAHUIO Macja, a MPU3HAKN «KOJIWYECTBO CEeMSH
Ha PaCTEHUU» U «KOJIMUYECTBO KOPOOOUYEK HA PACTEHUM» SIBJISIOTCS TJIAaBHBIMU ITPH PEILICHUH BOIIPOCa
0 pacmpeleleHUH THOpUIOB JIbHA MAacCIMYHOrO (MOCJeIHEe MPOCICKUBAIOCH U NPH JICJICHHH Ha
4 xnacrepa). Kak BropocTeneHHuble, HO He MCHEE BaXKHBIE TIPU3HAKHU MTPOrpaMMa BBIJICITHIIA «BBICOTY
pacTeHui» M «TeXHUYecKyto MmuHy». [Ipu nenenun Ha 4 kiactepa pazHooOpasue rHOpUIOB JbHA
MacIM4YHOTO oOOecreynBaid Bce WHPOpPMATHBHBIC TMPU3HAKH (IOCTOBEpHO Ha 99%-HOM ypoOBHE)
(Tabm. 3).

Tab6numa 3. Pe3yapTarhl IHCIIEPCHOHHOTO aHAIN3Aa 4 KJIacTepoB, 2017 1.

Table 3. Results of the variance analysis of 4 clusters, 2017

TIpusnak SS df nuis kitaccos MS df uis pacrennii F-cratuctuka 3HaYMMOCTh(p)
BricoTa pacrenunit 4689,8 3 16804.,4 446 41,4901 0,000
TexHuudeckas IIMHA 2168,9 3 35343,1 446 9,1231 0,000
JlnuHa couBeTus 539,3 3 9705,2 446 8,2609 0,000
KomnmuecTBo kopoOouek Ha pactenuu |+ 10569,0 3 3461,1 446 453,9803 0,000
KonunuecTBo ceMsiH Ha pacTeHUHU 949030,4 3 156124,0 446 903,6996 0,000
KonunuecTBo cemsiH B kKopoOouke 33,7 3 210,1 446 23,8250 0,000
Macca 100 cemsan 0,1 3 2.5 446 6,2144 0,000
CozepxaHue macia 76,8 3 2094,7 446 5,4533 0,001

IMpuwmeuanue Tabinia cocTaBieHa 1Mo pe3ysibTaTaM JHCIEPCHOr0 aHaIn3a KJIacTepoB B mporpamme Statistica 10.

B pesynprare BoinesneH knactep u3 31 rudpuaa npbHa Macau9IHOTO (Tadi. 4) ¢ BRICOKUMH ITpHU3HA-
KaM# POAYKTHBHOCTH (CPEAHUM KOJIMUECTBOM CeMsiH Ha pacTeHuu — 311,9 mt., kopoOoyek Ha pac-
teHuu — 36,1.wt.). ITo cpaBHEHHUIO CO cpeaHel BEICOTOM PacTeHHH, TONABIINX B JIYUIIHH 110 MPOIYK-
THBHOCTH KJIACTEp MpH pa3OMBKEe HA TPU KJIACTepa, BHICOTA PACTEHUU B BBIJCIHMBIIEMCS KIAcTEpe
yBeIMYMIach Ha (Ha 4 cM), a cpefHee 3HAaUeHUE IJIMHBI COLBETHUS IPH ATOM OCTAJIOCh Ha MPEKHEM
YPOBHE (T.€. 00MIast BRICOTA PACTEHUH CTAHOBHUJIACH OOJBINE 32 CUET YBEIHMYCHUS TEXHUUECKON JITHHBI
crels).

[IpoBeneHnbIi KIaCTEPHBIH aHaIU3 MOKOJEHUs THOPUIOB F, JbHAa MAacIMYHOrO MO3BOJIMII BbIJE-
uTh 31 BBICOKOIPOAYKTUBHBIN THOpH, Uiu 6,9 % Bcex THOPUIOB 17151 BOCIIPOM3BOICTBA OUYEPETHOTO
nokosienus (F,).
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Tab6nuna 4. OnucareabHbIe CTATHCTHKH B pa3pese 4 KIacTepoB

T able 4. Descriptive statistics in the context of 4 clusters, 2017

CpCI[HI/IC 3HAYCHUSA = G
Tpusnax Kuactep 1 Kuacrep 2 Kuactep 3 Kuacrep 4
(167 rubpuon) (146 rubpumoB) (106 rubpu0B) (31 rubpun)
BericoTa pacrenuii, cm 61,77+5,73 65,16+6,61 57,16+6,29 66,9+5,30
Texuuueckas JJIWHA, CM 35,22+8,25 37,99+9,84 32,34+£8,64 38,03+8,38
JlnuHa couBeTus, cM 26,54+4,47 27,17+£4,98 24,82+4,46 28,87+4,80
KosnmuecTBO KOpOOOUECK HA PACTEHUH, IIT. 21,634+2,33 26,58+2,83 17,63+2,04 36,16+5,63
KonnuecTBO ceMsH Ha pacTEHUH, IIT. 181,91+13,03 229,00+16,70 139,31+15,25 311,87+45,83
KonnuecTBO ceMsiH B KOpOOOUKeE, IIT. 8,46+0,67 8,65+0,58 7,95+0,84 8,60+0,62
Macca 100 cemsn, T 0,66+0,07 0,64+0,08 0,68+0,08 0,64+0,07
Coneprxanue mMacna, % 41,57+£2,26 41,70£2,13 41,05£2,14 40,20+1,85

IIpumedanue Tabnuma cocTaBieHa 1o pe3ynbraTaMm (aKTOPHOTO aHATIH3a B porpamMme Statistica 10.

B Tabn. 5 npuBeneH nNpoueHT 6pakoBKH M PE3YJILTATUBHOCTE 0TO0Opa rubpu 0B F, IbHa MacIu4Ho-
ro B pe3yibTaTe NPUMEHEHHUs KJIACTEPHOro aHajin3a. V3MEHYMBOCTH IPU3HAKOB IMPOAYKTHBHOCTH
y THOPHJIOB JIbHA MAacIMYHOTO B pa3pe3e KOMOMHAIIMI CKpEeIMBaHui Oblila pa3IMuyHOM, U JUIsl 0TOOpa-
KEHHUS CTENCHH IPEBOCXOJCTBA TMOPHUIOB, OTOOpPAHHBIX AJIA JaJbHEHIIEr0 BOCIPOHU3BOACTBA, ObLIa
paccunMTaHa Mepa HHTEHCHBHOCTH 0TOOpA IyTEM BBIPAaXXEHUS CEIEKINOHHOTO nuddepenuana B eau-
HULAX CPEIHEro KBaJpaTHUECKOrO OTKJIOHEHHs AaHHOro TpusHaka. Hambonee mponyKTHBHBIE THO-
puanbie popmbl oToOpanbl B 8 u3 20 komOMHauuii ckpemuBanuii (unn y 44,4 % Bcex KOMOMHALIM).
Hanbosee MHTEHCHBHO IO MPH3HAKY «KOJIUYECTBO KOPOOOUEK HA PACTEHHM) OBLITM OTOOpaHBI THOPHIBI
B koMOmHanusx Leane x ®okyc (i = 3,04), Camtor x L-26 (i = 2,87), L-26 x Leane (i =2,27), L-26 x ®okyc
(i=2,17), Camrot x Leane (i = 1,96). BBuay 3Ha4UMO# BHICOKOH KOPPESIITUOHHON 3aBUCHUMOCTH KOJIH-
4yecTBa KOPOOOUEK HAa PACTCHHUH C KOJUYECTBOM CEMsiH Ha pacTeHuH (r = 0,94) HHTEHCUBHOCTH 0TOOpA
IO TTOCIIETHEMY TIPU3HAKY Y TIepEUHCICHHBIX KOMOMHAINH Oblita Takke Hanboupmei (i = 3,41-2,14).

Tabnuma 5. PesyabTaTHBHOCTH 0T0OPA BBICOKONPONYKTHBHBIX THOPHUIOB F, ibHA MaCIH4HOTO
nyTeMm Kjaactepuzanuu, 2017 r., mr.

Table 5. Effectiveness of the selection of highly productive F, hybrids of oil flax by clustering method, 2017

KOMﬁl/IHaHHﬂ KonuuecTBo K0p060‘1e]( Ha paCcTCHUU KonunuecTBO ceMsiH Ha pacTeHuu

CKpCIIMBAHI X, HCX. TIOYJIsIHH x,,0T06p pacrenii i X, HCX. TIOIYJIsIHH x,,0106p pacrenmuii i
L-26 x Leane 25,12 31,00 2,27 220,32 311,00 3,41
L-26 x CamroT 26,60 31,75 1,52 236,12 285,50 1,87
L-26 x dokyc 25,28 35,00 2,17 212,36 284,70 2,14
Leane x L-26 32,32 42,00 1,16 268,80 358,57 1,29
Leane x ®okyc 21,28 35,00 3,04 184,36 306,00 3,29
Niagara x L-26 31,56 35,90 0,84 268,40 308,72 0,90
Caintot x L-26 26,24 33,00 2,87 203,96 272,00 2,90
Camrot x Leane 25,32 32,50 1,96 190,40 284,00 2,43

VYpoKaiiHOCTB-CEMSIH SIBISICTCS KOMIUIEKCHBIM IIPU3HAKOM W PE3YJIBTATOM B3aUMOJACHCTBHS MHO-
TUX [IEPEMEHHBIX BEJTMYUH H3-32 PA3JIMYHBIX ACCOIHMAIINI I'€HOB, KOTOPhIE UMEIOTCS B PA3HBIX IOITYJIs-
IHUSX U MOTYT IIPUBECTH K COBEPIICHHO PAa3IMYHBIM B3aHMOOTHONICHUSIM. [IJ1s1 yCTaHOBIICHHSI BO3MOX-
HOCTH yJyUIIEHHUS UCCIETYEMbIX CEICKIIMOHHBIX ITPU3HAKOB MTPOBEIH PacYeT UX TUCTICPCHI, BBIACISS
13 06mei (peHOTHITHYEeCKOl BapuaHChl TEHETHUYECKYIO0 W BHEITHECPEIOBYIO, 3aTEM PACCUHUTAIH KO-
(UIMIEHT HACIIEAYEeMOCTH B HIMPOKOM CMBICIIE, KOTOPBIH CIY)KHUT MEPOH JIONHM T€HOTHUITUYECKH 00Y-
CJIOBJIEHHOUM M3MEHUYNBOCTH B 00IIIeM (PeHOTUITHYECKOM BaphbHPOBAaHUY TTPU3HAKA.

[lonmy4yennsie naHHbIe (TalN. 6) CBUIETEIHCTBYIOT O TOM, YTO I'€HETHYECKHE BapHAHCHI MPHU3HA-
KOB Y THOPHJIOB TPEThEro LUKJIA CEIEKIIMH «BbICOTA pacTeHuil» (H?* = 0,53), «TexHuYecKas IIuHa»
(H?*=0,52), «komu4ecTBO KOpoOouek Ha pacteHuu» (H? = 0,50) 1 «KOJIUYECTBO CEMsIH Ha PACTCHUN)
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(H?* = 0,54) nenaroT BO3MOKHBIM MX yJIyUIICHHE MyTeM WHIWBUIYyalbHOro oTbopa. bombiiero ycrnexa
B cesiekiuu npusHakoB Macca 100 cemsia (H? = 0,48), anuna cousetus (H? = 0,29) 1 MaCITHIHOCTH
(H?*=0,36) MOKHO JOOHUTHCS IIYTEM ONTHMH3AINH YCIOBUI BHIPAITUBAHUS.

Ta6nuuma 6. Koadpduuuent nacienyemMocT npusnaxkos y rudpuaos F,abna macauunoro, 2017 r.

Table 6. Coefficient of heritability of traits in F, hybrids of oil flax, 2017

KomnuecTtBo
Bricora Texuuueckas Jinuna KonuuectBo cemsin | KonnvectBo cemsiH Macca
IMokasarens . KopoboUeK Macnu4HoCTh
pacTenuit JUTHHA COLBETHS Ha PacTeHUH B KOpOOOUKe 100 cemsH
Ha PaCTeHUU
o, 47,87 83,55 22,82 31,25 2461,37 0,54 0,01 4,84
Gzyh 22,61 39,96 16,28 15,58 1133,83 0,42 0,00 3,08
H? 0,53 0,52 0,29 0,50 0,54 0,22 0,48 0,36

«KonnyecTBO KOPOOOUYCK HA OJJHOM PACTCHHM» — OJJMH W3 OCHOBHBIX IPU3HAKOB, 110 KOTOPOMY Be-
JIETCS1 OTOOP DIIUTHBIX PACTEHUH JIbHA MACTUYHOTO. Y UCCIIEAYEeMbIX KOMOMHAIINN CKPEITUBAHUN JThHA
MACJIIMYHOI'O B XOZ€ CMCHbI MOKOJIEHUH 3TOT IMOKa3aTelb BapbupoOBall 1o rogam, Npu4eM J1O0CTOBEPHEBIC
OTJIMYHS TOJTyYeHbl Y TMOPHUJIOB IEPBOTO TIOKOJIEHHMS KaK ¢ THOpHMaaMu OKoseHus F, (¢ BeposaTHOCThIO
p = 0,00060), tax u F, (c BeposTHOCTBIO p = 0,00006) (Tabu1. 7). [IpuarHaMK TAKOH CBS3U MOTYT SIBJISATh-
cs kak 3 ekt rereposrca rudOpHI0B EPBOIO MOKOJIICHH S, KOTOPBIH CYIIECTBEHHO CHIKAJICS B pacIie-
JIAIOIEMCS TIOKOJIEHHH F,, Tak W 3HAYUTENbHBIE CPENOBBIE Pa3IMiMs (HEKOTOPas HEOJHOPOAHOCTD I'y-
CTOTHI MTOCEBA, BHECEHUS yIOOPEHUN U 1p.), KOTOPBIE MPUBOAAT K CHUKEHUIO 3aBUCIMOCTH MOP(]O-
JIOTUYECKUX TMPU3HAKOB MMOTOMCTBA OT TAaKOBOH y ponutelicd. B aToM cirydae mpsimoit oTOOp s
VIIYUIIeHHS STUX MPU3HAKOB B PACIICTIISIONMIEHCS TOMYISIITAN MOXKET OBbITh HEI(D(PEeKTUBHBIM (TOTOM-
CTBO OT pacTeHUH co caabo Pa3BUTBHIM COIBETHEM M/ OOCEMEHEHHOCTHIO KOPOOOUYKH MOKET BIIOCTE-
CTBUH CTaTh MPOJyKTHBHBIM COPTOM, 1 HA000pOT). JlocTOBEpHBIC pa3iuyus rUOPUIHBIX KOMOUHAIIHIA
TI0 KOJIMYECTBY KOPOOOYEK HA PACTEHHH B TIOKOJIEHUAX F, n F, He ycTaHOBIICHEI

HecmoTps Ha 10, 4TO rUbpHIBI, OTOOPAHHBIE WISt BOCIPOM3BOCTBA MOKoeHus F,, mpeBocxonunnu
10 NpHU3HAKAM MPOJYKTHBHOCTH CPEJHHE 3HAYEHUS MCXOAHOM nomynsuun F , B nenom ot6op 1o oc-
HOBHBIM TIPH3HAKAM OKa3aJICsl OTPUILIATENBHBIM (pHC. 2).

Tabnuma 7. JucnepcHOHHBIN aHATN3 MOKOJIEHII THOPUIOB JIbHA MACTHYHOTO
110 KOJIN4eCTBY KOP0OOOYeK ¢ 01HOro pacTeHus, 2015-2017 rr.

Table 7. Variance analysis of generations of oil flax hybrids according to the number of boxes per plant, 2015-2017

TIpusnak SS Effect df SS‘Effect SS Error df SS Error MS Error F P
Mexny F u F, 2257,0 1 3650,4 34 107,4 21,02 0,000059
Mexnay F nF, 1614,8 1 3836,6 34 112,8 14,3 0,000600
Mesxy F, n F, 53,6 1 770,2 34 22,6 24 0,133133

KonnyectBo KopobQueKk Ha pacTeHHH B 3aBUCHMOCTH OT KOMOWHAIIMHM CKPEIIMBaHUN Y THOPHIOB
TPEThEro MOKOJEHUS CHU3MIIOCh Ha 7,18—47,06 %, a konu4ecTBO ceMsH ¢ pacTeHus — Ha 39,87—66,85 %.
[onoxuTeTpbHY I PeaKINio Ha 0TOOp (R) THOPHAOB MOXKHO HAOIIOATh B HEKOTOPHIX KOMOWHAITHUAX TIO
MIPU3HAKAM «KQJIMYECTBO CeMsH B Kopobouke» — L-26 x Leane (R = 0,71), L-26 X Niagara (R = 0,51),
L-26 x ®okye (R = 0,24), Leane x ®okyc (R = 0,44), Niagara x L-26 (R = 0,18), Niagara x Camntor (R =
0,41), Camrot x. Dokyc, Dokyc x L-26 (R = 0,19) u «macca 100 cemsan» — L-26 x Leane (R = 0,03),
Niagara x-Leane u Niagara x Camtot (R = 0,02).

B.1a6mn. 8 mpuBeneHbl K03PPUITUEHTH KOPPEIAIUH, TTOKa3BIBAIOITNE B3aUMOCBSI3b IIPU3HAKOB TPO-
JIYKTHBHOCTHU B sy TOKOJIeHUH. Tak, MeXy MpOoyKTUBHOCTBIO THOPHUIOB BTOPOTO U TPETHETO IUK-
Jla CENEKIUU TMOJIyYeHa CYIIEeCTBEHHAs KOPPEISIIIUOHHAS CBSI3b 110 BCEM IPH3HAKAM IPOIYKTUBHOCTH
(MCKITIOYeHHE — KOTTMYECTBO CEMSH Ha pacTeHnH). [lepBoe mokoieHue ¢ KaXkIbIM TIOCTIe Ty OITUM O0Ha-
pyxuBaeT Bce Oosiee TecHble cBsi3u. OHAKO CHIIa DTHX CBS3€H HE BEIMKA W HE JIOCTOBEpPHA, TOITOMY
MIPOrHO3 CEJICKIIMOHHOM [IEHHOCTH KOMOUHAILIUI MOYKET ObITh HEHAJIC)KHBIM.
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KonunuectBo kopo6ouek Ha pacT. KonunuecTso ceMsiH colBeTUs, WT.
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Puc. 2. Peakuus Ha otO0p rHOpHIOB AbHA MACIUYHOTO MO MIPU3HAKAM MPOAYKTUBHOCTH:
F, — cpennue 3Ha4enus MPU3HAKOB OTOOPAHHBIX JIMTHBIX PACTEHMH B PACILEIIAIOIIEHCS HCXOMHOH TIOMYJIIAINH;
F, — cpennue 3Ha4eHAs MPOMYKTUBHOCTH MOTOMCTBA, 20162017 rr.

Fig. 2. Response to selection of 0il flax hybrids based on productivity characteristics:
F, — average values of characteristics of selected elite plants in the splitting initial population;
F, — average values of offspring productivity, 2016-2017

HesdexTnBHOCTH 0TOOPA TIO KONTMYIECTBY KOPOOOUEK M CEMSH C pacTeHHs B mokosenuu F, csazano
C WHJMBUJYaJIbHBIMHA I'€HETHYECKUMH OCOOCHHOCTSIMH POIUTEIbCKUX (OpM, Beb paHee HAMHU yCTa-
HOBJICHO MpeoOiajaHie B-HACICIOBAHUN TUX MPHU3HAKOB JOMHUHHUPOBAHUS U CBEPXJIOMUHUPOBAHHUSI
POIUTENHCKUX KOMIIOHGHTOB CKpeIIMBaHUA. B cirydae noMuHUpOBaHUS 0TOOp OymeT He dpdexTrBeH
110 q)eHOTI/IHy, TaK KaK IPaAKTUYCCKU HEBO3MOXXHO PA3JIMYUTL PACTCHHA B T'OMO- U I'€TCPO3UT'OTHOM CO-
CTOSIHHH, @ TIPU CBEPXJIOMUHUPOBAHUU OTOOP JIyYIIMX FEHOTHIIOB MPEANOYTHTEIBHO OCYIIECTBISTH
B Gosiee no3anux nokonenusx (F,—F ) ¢ 00s3aTebHbIM HCIIBITAHMEM II0 IOTOMCTBY.

Taob6numa 8. KoppensinmoHHasi cBsI3b NPOAYKTHBHOCTH THOPHU/IOB B PsiAy MOKojeHuid, 2015-2017 rr.

Table 8 Correlation between the productivity of hybrids in a number of generations, 2015-2017

Tpu3HaK NPOAYKTHBHOCTH
Koppensnnonnas
mapa KOJIMYECTBO KOPOGOUEK KOJIMYECTBO CeMsIH KOJIMYECTBO CEMsIH Macca
Ha pacTeHUU Ha pacTeHUU B KOpOOOUKe 100 cemsiH
I'ubpuae F —F, 0,153 0,165 -0,044 0,159
I'n6pust F, — F, 0,338 0,197 0,249 0,353
Tubpuner F,— F, 0,562* 0,420 0,552% 0,478*

*JlocToBepHO Ha 95%-HOM ypOBHE 3HAYMMOCTH.
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BoiBoabI

Hcnonp30BaHHBIN B WCCIEOBAHHUSIX MHOTOMEPHBIA aHANN3 TO3BOIAET A(P(PEKTUBHO BHIOPAKOBHI-
BaTh CIIa0OMPOMYKTHBHBIE pacTeHUs. B pe3ynbrare celeKIMOHHO-TEXHOIOTHYECKOrO IIUKIIa aHAIn3a
pacuernsromencs nonynasuuu F, MHoromepusiMu MeTosaMu (GakTOPHBIM M KJIACTEPHBIM) OTOOPaHBI
JTydqIne 1o TpU3HaKaM MPOAYKTHUBHOCTH THOPUIHBIC PACTEHHUS TbHA MacTUIHOTO (6,9 %).

HccrenoBaHUsIME YCTAHOBJIEHO, YTO TEHETHYECKHE BapPUAHCHI MIPH3HAKOB «BBICOTA pacTeHuiDy (H* =
0,53), «rexauueckas mmHa» (H? = 0,52), «konndyecTBO Kopobouek Ha pacteHun» (H* =0,50) u «koiu-
4eCTBO CeMstH Ha pacteHun» (H? = 0,54) ruOpuI0B JbHA MACIIMYHOTO TPETHETO MUKJIA CENCKIIUH JeiIa-
I0T BO3MOXKHBIM WX YJIy4IlIEHUE ITyTeM WHIUBHAYyaJIbHOTO 0TOOpa. Hanbonee MHTEHCHBHO IO TTPHU3HA-
Ky «KOJMYECTBO KOPOOOYEK Ha pPACTEHHH» ObLIM OTOOpaHBI THOPUJIBI B CICAYIOMUX KOMOWHAITHSX:
Leane x ®oxkyc (i = 3,04), Camtor x L-26 (i =2,87), L-26 x Leane (i = 2,27), L-26 x ®okyc (i = 2,17),
Cainrot % Leane (i = 1,96).

VY ruOpuIHBIX KOMOMHAIIMH JIbHA MACTIMYHOTO B XO/I€ CMEHBI MTOKOJEHHH Fy=F . ObL1 BBIsABIICH BBICO-
KU YPOBEHb CeNEeKIIMOHHOro Auddepennnana. OqHaKo peakinus THOPUIHBIX KOMOMHAIIUN Ha 0TOOD
110 OCHOBHBIM ITPHU3HAKAM MPOIYKTHBHOCTHU (KOJIMYECTBO CEMSIH B KOpoOouke u Macca 100 cemsiH) Obliia
cnaboi, a 0TOOp MO KOJMYECTBY KOPOOOUEK M CEMSIH ¢ pacTeHUs oKa3ajics HedpPeKTUBHBIM. DTO CBSI-
3aHO C WHIAWBUYAIbHBIMUA TCHETHUECCKUMH OCOOCHHOCTSIMH POIUTEIBCKHUX (HOpM U TMpeodiagaHueM
B HACJICJIOBAHUHU BBIMICTICPEYUCICHHBIX MPU3HAKOB JOMUHUPOBAHUS M CBEPXJIOMHHUPOBAHUS POIU-
TEIHCKUX KOMITOHCHTOB.

Takum 00pa3oM, 0TOOp U3 paHHUX MOKOJICHUN THOPHIOB JbHA MACITHYHOTO OYJIET yCIICIIHEe TPH
0oJiee 3HAYUTEIBHBIX PA3IUYUSX UCXOIHBIX POAUTEIBCKUX (DOPM 110 MPOTYKTHBHOCTH, 2 OpaKOBKa Me-
TOJIaMU MHOTOMEPHOT'0 aHaJIM3a J0JDKHA UCIIOIB30BaThesl B 00Jiee MO3IHUX MOKOJICHHSIX (4€TBEPTOro-
MSTOrO I[UKJIA CEJICKIIMH) 10 MePE YCTAHOBJICHUSI TOMO3UTOTHOCTH MTPU3HAKOB.

BaaromapHocTn. Padora BeinonHena B pamkax ['ocynapcTBeHHOH porpaMMbl HAyYHBIX HCCIIEI0-
BaHmit «KauecTBO 1 3(p(PeKTUBHOCTH arponpoOMBIILIEHHOTO Mpou3BoacTBa» Ha 2016—2020 rombl, moj-
nporpamma 6 «3eMIeAenne U CEICKIIHS.
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