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CEJEKIIUMOHHO-TEHETUYECKAS OLIEHKA THBPUJIOB O3UMOM
TBEPJOM NIIIEHAUILI HA KAYECTBO KJIEMKOBUHBI

OmHuM U3 NOPUOPUTETHBIX HAIMpPABICHUM B CENEKIMU O3UMON TBEpAOW MIIEHULIBI
ABJISICTCSl  YAy4llIEHWE KayecTBa 3€pHa, TaK KaK COBPEMEHHBIM aBTOMATU3UPOBAHHBIM
MaKapOHHBIM TPEINPHUATHSIM TpeOyeTcsl ChIphe ¢ KauyeCTBCHHOW TMPOYHOM KIEHKOBUHOM.
Cenexuus B 3TOM HampaBieHUU OyaeT Ooljiee yCHENIHOM, eclu OIeHKa MPH3HAKOB KauecTBa
U3BECTHA YK€ Ha pAHHMX JTamax. JTO MOCIYXHJI0 Obl KpurepueM oTtOopa mpu OpakoBKe
CEJICKITMOHHOTO MaTepraia M COKpaTIIo 00beM paboT Ha MOCSAYIONINX dTanax cenekuuu. s
TaKOM OLICHKHM B HAIIMX HCCIEIOBAHMUSAX HCMOJb3yeTcsa Meron SDS-cenuMmeHTannu, KOTOPBI
[IMPOKO TPHUMEHSATCS B CENEKLUUU SIPOBOM M O3MMON MATKON MIIeHHWNbl. B cBA3M ¢ 3TUM
OCHOBHOM I1€JIbI0 UCCJIEOBAHUI SBISJIOCH U3yUEHUE U3MEHUUBOCTU U HACIIETyEMOCTH KayecTBa
KJICUKOBUHBI B THUOPUAHBIX monmyisnusx Fo-F4 o3umoit TBEpmoi mmenunsl no SDS-tecty mmst
orpezieNieHus] MOKOJIEHHsI 0TOOpa, BO3MOXKHOCTH HCIIOJIB30BaHUS €ro Kak Kpurepus ordopa Ha
Ka4yeCTBO U MOJI00pE POAUTEIHCKUX Map MPU THOPHUIN3ALINH.

Nzyyensl 14 THOpHIHBIX MOMYJSANWN, MONYYCHHBIX OT CKpPEUIMBAHUS KOHTPACTHBIX H
paBHBIX 110 SDS-3Ha4Y€HUIO COPTOB: C OUYEHb CHIIbHOM KieiikoBuHOU (SDS — 40 mu1 u Bble) —
KypanT; ¢ cunpHoi (35-39 mu1) — Teppa; co cpeaneit (30-34 mur) — 30510TKO, AKCHHHT; CO C1a0oi
(menee 30 mu) — Kpemona, ['enmoc.

Uccnenopanusa BeimosgHensl B 2012-2014 rr. B ®I'BHY «AHIl «/loHckoit» B
1ab0paToOpUr CENEKIMHU 03UMOM TBEPON MIIIEHULIBI 110 PEIIECTBEHHUKY CHAEPANIbHBIN map.

B pesynbrare wuccienoBaHWl YCTAHOBJIEHO, YTO MO BEIUYMHE CEIUMEHTAIMOHHOTO
ocaJika THOpUAbI 3aHUMAIH MPOMEKYTOYHOE TOJOKEHUE MEXKIY POIUTENbCKUMH (popmamu ¢
YKJIOHOM B CTOPOHY Jydiiero poautens. [lpu 3Tom cpenHue 3HaueHUs MPU3HAKA Y OCHOBHOMU
4acTH THUOPHIHBIX  KOMOWHAIMKA HaXOIWINCh B TMpeAeliaXx W3MEHYHMBOCTA POJUTEICH.
[Tokazatens SDS-cequmenTammu — ciabo Bappupyromuii npuszHak. Koadduunent Bapuanuu B

OCHOBHOM HaxojauJiics B mpeaenax 5-10%.
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[TokazaHo, YTO TEHOTUIIUYECKH KOHTPOJHpyemasi M3MEHYUBOCTH SDS- ceaumeHTaImu
(HZ) B miokoJsieHnu F, Obuta HU3KOM Min OM3KoM K Hyqo, a B F3 u F4 — moctatoyno BeICOKOH U
Oonee yCTOWYMBOM B 3aBUCUMOCTH OT KOMOHWHAIIMHM CKpEUIMBaHUS, IOITOMY OTOOpPHI
KaueCTBEHHBIX T€HOTHUIIOB JIydllle HaunHaTh ¢ F3. CTeneHh U 0COOEHHO YacTOTa MPOSIBICHUS
TPaHCTPECCU B TOKOJEHHUSAX Yy OOJIBIIMHCTBA THUOPHUIOB O3MMOW TBEPJOW MIIEHUIIBI TI0
OTHOIIIEHUIO K POJUTEIHLCKUM (opMaM ¢ 0Oojlee BBICOKMM 3HAYCHHEM HEBEIIMKH WU
oTcyTCTBYIOT. OJIHAKO B HUX MOXKHO OTOOpaTh KaueCTBEHHBbIC MOTOMCTBA HAa yPOBHE CpenHei
JAYYIIETO POJIUTENS WIM C BEJIMYMHOM CEJUMEHTAIIMOHHOTO ocaaka Oomee 35 MM.
Hcnonp3oBanre B CKPEIIMBAHUSX JABYX HH3KOKAYECTBEHHBIX COPTOB WM CPEIHHX C
HU3KOKAYECTBCHHBIMA B CEJCKIIMM O3UMOW TBEPAOW TIIEHUIBI TMPH pabOTe Ha BBICOKOE
Ka4eCTBO UCKIIFOYACTCS.

Kniwueewie cnoea: xauecmeo, meepoas nuienuya, SDS-ceoumenmayus, uzmeHuu8ocmo,
Hacnedyemocms, MmpauHcepeccusi, NOMoMCcmaeo, Kodgguyuenm.
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THE BREEDING AND GENETIC ASSESSMENT OF WINTER DURUM
WHEAT HYBRIDS ON GLUTEN QUALITY

The improvement of grain quality is one of the principle directions in winter durum
wheat breeding, as the present automated pasta producers need raw material with qualitative and
strong gluten. The breeding process will be successful if the estimation of qualitative traits is
known at the early stages. It would be an important criterion of selection while sorting out the
breeding material and it would reduce the amount of work at the further stages of breeding. In
our study for that purpose we have used a method of SDS-sedimentation, which is widely
applied for the breeding work with spring and winter soft wheat. Thus the main purpose of the
researches was to study variability and heritability of gluten quality in the hybrid populations F»-
F4 of winter durum wheat by SDS-test. It has been done to determine the generation and the
possibility to use it as a criterion of selection on quality and as a criterion on selection of parental
pairs for hybridization. There have been studied 14 hybrid populations obtained by the crossing
of varieties with contrast and similar SDS-indexes. They are the variety ‘Kurant’ with super-
strong gluten (SDS of 40 ml and more), the variety ‘Terra’ with strong gluten (SDS of 35-39 ml),
the varieties ‘Zolotko’ and ‘Aksinit’ with average gluten (SDS of 30-34 ml), the varieties



‘Kremona’ and ‘Gelios’ with weak gluten (SDS of less than 30 ml). The study of winter durum
wheat sown in a green-manured fallow land was carried out in the FSDSI ARC ‘Donskoy’s
laboratory in 2012-2014. It has been established that according to the amount of SDS-
sedimentation the hybrids took an intermediate position among the parental forms with a shift to
the best parent. The most hybrids had average indexes of the trait in the limits of parental
variability. The SDS-sedimentation is a slightly variable trait. The coefficient of the variability
was about 5-10%. It has been shown that genotypically controlled variability of SDS-
sedimentation (H;) in the generation F, was about zero, F3 and F4 hybrids possessed larger and
more stable SDS-sedimentation in dependence on hybrid combinations, therefore it’s better to
start selection of qualitative genotypes with F3;. The degree and, especially, the frequency of
transgressions in the generations of major winter durum wheat hybrids are small or absent in
relation to parental forms with a higher value. However, it becomes possible to select qualitative
progenies at the level of the average sedimentation value of the best parent or with the
sedimentation value of more than 35 mm. We should exclude the use of two low-qualitative
varieties or average varieties with low-quality in winter durum wheat hybridization on high
quality.

Keywords: quality, durum wheat, SDS-sedimentation, variability, heritability,
transgression, progeny, coefficient.

BBenenune. OnHMM K3 NPUOPUTETHBIX HAIMPABICHUN B CEJEKIMH O3UMOM TBEPIOM
MIICHUIIBI SIBJIICTCS YJIyYIICHHE KayecTBa 3€pHa Y BHOBb CO3/aBaeMbIx copToB [1]. Ycmex
CEeJICKIMM Ha KadeCTBO B 3HAYUTEIBHOH CTENEHU 3aBUCUT OT COCTOSHHS H3YyYCHHOCTH
noKaszaresjeil TEXHOJOTMYECKMX CBOWCTB Ha BCEX JTalax CEeJIeKIMOHHOTO Ipolecca. ITo
MO3BOJISIET TPABWIIBHO TOJOMPATh POAUTENLCKUE Maphl Ui CKPEUIMBAHUS, a TaK)KE BBISBIATH
0COOCHHOCTH HACIICIOBaHMS, U3MEHYMBOCTH M HACJCIyeMOCTH INMPH3HAKOB KadyecTBa 3EpHA C
y4eToM uX B3auMocBsizeit [2, 3]. XKemarenbHo, 4TOOBI OLIEHKA HAa KA4e€CTBO 3€pHA ObLIa U3BECTHA
y’K€ Ha PaHHUX JTalax CeJIEKIUH, YTO SBISUIOCH ObI KPUTEPHEM MPU OpPaKOBKE CEIEKIIMOHHOTO
MaTepHalia i COKpaTHIIO 00BEM CEIEeKIIMOHHBIX Pa0OT Ha MOCIEeIYIOIINX dTarax.

B aT0Mi cBsA3M 00JIbIIIOE 3HAYCHHE UMEIOT pa3paboTKa U yCOBEPIICHCTBOBAHHE METOJIOB U
MIOJIXO/IOB K OIICHKE CEJEKIIMOHHOIO MaTepHalia, paBHO KaK M K 0TOOPY BBICOKOKAUECTBEHHBIX
reHotunoB [4]. Cpeau pa3auyHBIX METOJOB OIEHKM KadecTBa SDS-cennMeHTanus sBisercs
OJTHUM W3 HamOoJiee MPOCTHIX W HAJICKHBIX CIIOCOOOB OICHKH MOTEHIMAa TeHOTHIA, KOTOPBIH
AKTUBHO HMCIIOJIb3YETCS B CEJICKIIMOHHBIX MPOrpaMMax MHOTHX CTPaH MHUpa, B TOM uucie B PD
110 SIPOBOM TBEPAOH IIIECHULIE.

[To 03uMoOii TBEp/IOI MIIEHHIIE WCCIIEIOBAaHUS, CBSI3aHHBIE C KAYeCTBOM KJICHKOBHMHHBIX

0OEeJIKOB MaJio OCBCHICHBI B JIMTEPATYypC, MO3ITOMY IPUMCHCHHUEC CCAMMCHTAIHOHHOI'O TECTa B



OILICHKE HMCXOJHOTO M TMOPHIHOTO MaTepuana, BO3MOXHOCTH HCIOJb30BAaHUSl €r0 B KauecTBE
KpuTepus 0TO0Opa Ha paHHUX dTanax CEJEKIIMOHHOTO Mpoliecca SBISIOTCS aKTyalbHBIMH.

Henap wucciaenqoBanmii — u3y4YeHHWE M3MEHUMBOCTH U HACIEAyEeMOCTH KadecTBa
KJIeHKOBUHBI B THOpuAHbIX mnonyisuusx F,, Fs;, F4 o3umoil TBepmoil mmeHHnBl 1O
CeIMMEHTAMOHHOMY TECTY JUIS OTIPE/ICTICHUS TOKOJICHUSI 0TOOPA U MPAaBWIBHOCTH MO00pa map
IpU TUOPUAM3AITNN.

Martepuanbl 1 MeToabl. OOBEKTOM AJISi UCCIETOBAHHUM MOCTYX UKW MOTOMCTBa F), Fs,
F4; (orcuer mnoxonenuit mo pacrenuto F,) 14 ruOpuaHbIX MOMyNALUH, MOJYyYEHHBIX OT
CKpEIIMBAaHMUS KOHTPACTHBIX M PABHBIX IO KauyeCTBY KIEUKOBUHBI (SDS-ceammeHTarimoHHOMY
3HaYeHUI0) copToB. ['MOpuaM3aIs BBHINOIHEHA IO CIEAYIOMIEH CXeMe: OuYeHb CHIIbHAs X
CWJIbHAS, OYEHb CHJIbHAs X CPEIHssA; OUeHb CHIIbHAs X ciiabasi; CUibHAs X OY€Hb CUJIbHAS;
CWJIbHAS X CPEIHSISI; CUIIbHAS X clabast; CpeqHssl X OUeHb CUJIbHAS; CPEIHSS X CHUIIbHASI, CPEIHSS
X CpemHsisi; cpenHsis X crnadas; ciabast X OUeHb CHIIbHAsS; cllabas X CHIIbHAs; ciabast X CpemHss;
cnabas x crmabas. B kadecTBe poauTeNbCKUX (POPM HMCIOJIB30BAIM COPTA: C OYEHb CHIIBHOU
kielikoBuHoN (SDS-ceaumenTanus 40 ma u Boie) — Kypanr; ¢ cunbHoit (35-39 M) — Teppa;
co cpenneii (30-34 mn) — 3om0TKO, AKCHHHT; cnaboit (menee 30 mur) — Kpemona, ['enmoc.

UccnenoBanus BhIMOMHEHBI B ceneKMOHHOM ceBoobopote ®I'BHY «AHIL «JloHCcKOM»
M0 TPEIIECTBEHHUKY cuaepaibHblii map B 2012-2014 rogax. I'nbpuns! F-F4 BeiceBanu B O10ke
¢ poautenbckumu ¢Gopmamu. IloceB F; pyunoit mo cxeme 20x5 cMm, mmuHa psga — 1 M,
KOJIMYECTBO PSIOB pa3HOE B 3aBUCHUMOCTH OT Hamuuusi ceMsH B rubpume, F, — mo 150-200
pactenuii. [TotomcTBa TubpunoB F3-F4 BeiceBasin onHopsakoBbiMH JensHkamu cesikoir CKC-
10, mmHa psna — 1,5 metpa, moBTOpHOCTh — TpexkpaTHasi. Pacrenus F,, F, yOupanu Bpyunyto ¢
KopHeM, ¢ oOMosioroM Ha Mosiotuike MIICY-500, rubpuast F3-F4 — cepriom ¢ mocnemyromum
oOMosoToM cHomoB kombOaiiHoM Wintersteiger Classik».

Onenky rubpumHoro matepuana nmo SDS-cequMeHTanuu OCYMIECTBISUIA MO METOTUKE
H.C. Bacumbuyka [5], ycoBepiIeHCTBOBaHHOW [jisi TBepmod o3umon mmenunsl B AHIL
«JloHckoi» [6].

Cratuctuueckyto 00paOoTky naHHbIX mnpoBoguau 1o b.A.  JlocmexoBy [7],
HacneayeMocTh — 1o gopmyse Maxmyna u Kpamepa [8], cTenenps U 4acToTy TpaHCTPECCHH — 1O
I'.C. Bockpecenckoit u B.U. IlInor [9].

Pe3yabTaThl. AHATU3 KayecTBa KICHWKOBUHBI B THOPUIHBIX momyssiusax F,-F4 o3umoit
TBEPAOH MIICHHUIIBI TOKA3all Pa3IMYHOE BApbUPOBAHNE BETUUYHUHBI CETUMEHTAIIHIOHHOTO OCaKa B
3aBUCHMOCTH OT  POJUTENBCKMX KOMIIOHEHTOB. bBOJNBIIMHCTBO THOPHIOB  3aHUMAIU

POMEKYTOYHOE TTOJIOKEHUE MEXIY MCXOAHBIMH (OPMAaMHU C YKIOHOM B CTOPOHY JIyd4IleH u3



Hux (tabn. 1). Ilpm sTOoM cpenHue 3HAUEHUS MpPU3HAKAa y OCHOBHOM YacTH THOPHIHBIX

KOMOWHAIIUNA HaXOIUIIUCh B MPEJeIaX N3MEHYMBOCTH POIUTEIICH.

1. KauecTBo kielikoBUHBI 10 nokazaTento SDS-cequmenTanus y rubpunos Fr-F4 u ux

POIUTENBCKUX (HOpM

F2 F3 F4
npezen npezaen
Hpe,[[eJ'ILI bl bl
Copr, momyJsus X, | Bappupo- | V, | X, | Bapeup | V, | X, | Bapeup | V,
MJI | BaHWHA, % M 0- % MII 0- %
M BaHUS, BaHUs,
MJI MII

Kypant 420| 36-48 | 84| 394 | 3644 | 48 | 422 | 38-47 | 46
Kypant x Teppa 42,0| 38-48 | 6,8 | 38,0 | 3342 |51 |37.9]| 3442 | 69
Teppa x Kypant 40,4| 36-46 | 72| 38,0 | 34-44 | 56 | 38,6 | 35-44 | 6.2
Teppa 382 | 34-46 12(3), 35,6 | 33-40 | 3.9 | 35,6 | 33-40 | 5.4
Kypant 420| 36-48 | 84| 394 | 3644 | 48| 422 | 38-47 | 46
KypaHT X 30710TKO 357 36-44 | 93350 | 2841 | 8,5 365 | 29-44 | 8,1
3omoTko X KypanT 403| 3545 | 94| 36,0 | 29-40 | 63| 36,2 | 33-40 | 5,6
30/10TKO 349| 30-42 |65 33,5 | 30-38 | 7,7 | 33,0 | 30-38 | 5,9
Kypant 429| 3638 | 84| 394 | 3644 | 48| 422 | 38-47 | 46
Kypastx Kpewora 36,7| 28-48 181’ 34,0 | 29-44 | 9,8 | 351 | 30-40 |77
Kpemona x Kypant 347| 2537 | 92| 34,0 | 2937 | 73| 37,4 | 31-45 | 9.0
Kpemora 289| 2434 | 10| 207 | 2832 | 43307 | 2933 |54
Teppa 382| 34-46 1;5), 356 | 33-40 | 39| 356 | 3340 | 54
Teppa x 3010TKO 36,4| 30-40 7,5 | 37,0 | 32-41 | 7,6 | 35,9 | 32-40 | 6,0
3omotko x Teppa 412| 3447 | 81350 | 3039 | 6,7 | 358 | 30-44 | 9,0
30/10TKO 349 30-42 | 6,5 33,5 | 30-38 | 7,7 | 33,0 | 30-38 | 5,9
Teppa 382| 34-46 1;5), 356 | 33-40 | 39| 356 | 33-40 | 6.0
Teppa x Kpemona 32,7] 29-40 |89 320 | 2937 | 7,6 | 342 | 30-40 | 7,7
Kpemona x Teppa 32,8] 3439 | 6,7 34,0 | 2938 | 7,7 | 36,0 | 30-44 | 8,1
Kpemora 289 24-34 lé)’ 29,7 | 28-32 | 4,3 | 30,7 | 29-33 |54
30/10TKO 349 30-42 |65 33,5 | 30-38 | 7,7 | 33,0 | 30-38 | 5,9
30J10TKO X AKCHHUT 35,6 30-45 96 | 343 | 29-42 | 7,8 | 352 | 3340 | 7,5
AKCHHHT 36,8| 3240 | 8,1 32,8 | 30-36 | 7,3 | 36,5 | 33-38 | 48
3010TKO 349| 3042 |6,5]33,5| 3038 | 7,7 | 33,0 | 30-38 |59
3onotko X Kpemona 354 29-40 83| 33,0 | 28-40 | 7,8 | 344 | 28-42 lé)’
KpemoHa X 30710TKO 31,6] 2537 | 8,5 32,0 | 2638 | 8,6 | 34,0 | 28-40 | 8,1
Kpemora 289 24-34 lé)’ 29,7 | 28-32 | 4,3 | 30,7 | 29-33 |54
Kpemona x ['enmoc 28,01 25-30 511290 | 25-34 | 621|294 | 24-37 | 7,9
Temoc 27,0 2429 |29 287 | 2630 | 5,9 | 28,7 | 28-30 | 2,9




AHanmm3 Moy4YeHHBIX JaHHBIX MTOKa3aJl, YTO B MOKOJIEHUU F, TONBKO B IByX TMOPUIHBIX
koMOuHanusax (3om0Tko X Teppa u 3omotko X Kpemona) cpennee 3nauenne SDS-cequmenTanum
OBLIH BBIIIE, YEM Y POAUTENHCKUX GopM (41,2; 35,4 M COOTBETCTBEHHO).

B T1perbeM mnokojeHMM HCKIIOYEHHE cocTaBmil rudpun Teppa x 3omoro, cpennss
BEJIMYMHA CETMMEHTAIMOHHOTO OCaJKa KOTOPOro cocTtaBmia 37 M, y POAMUTENBCKHX (hopM —
35,6 u 33,5 ma coorBercTBeHHO. [Ipn orjeHKe THOPHUIHBIX MOTOMCTB B F4 BBISIBJICHO 4eThIpe
KOMOHMHAIINU, Y KOTOPBIX cpeaHee 3HaueHne SDS-cearMeHTaluy MpeBhIIIano Wil HaxoIuIoCh
Ha ypoBHeE JyuIiel poautenabckoi Gpopmel: Teppa x 3omotko (35,9 mi), 3onotko x Teppa (35,8
M), Kpemona x 3omotko (34 mi1) u Kpemona x Teppa (36 min).

BappupoBanue BeTUYHHBI CEJUMEHTAIIMOHHOTO OCaJKa, KaK MPaBUIJIO, HE BBIXOAMIIO 32
npenensl ee M3MEHUMBOCTH Y MCXOJHBIX KOMIIOHEHTOB, 3a UCKIIOYEHHEM THUOPHUIHBIX
nomynsiuit: 3omotko X Teppa (34-37 mi) B Fa; Teppa x 3onotko (32-41 mur), 30m0TKO X
Kpemona (28-40 mn) B F3 u 3omotko x Teppa (30-44 mn), 3omotko x Kpemona (28-42 mmn),
Kpemona x 3omotko (28-40 M), Kpemona x Teppa (30-44 mn) B F4, B KOTOpPBIX HAOIIOAAIOCH
MPEBBIIICHHUE 110 CPABHEHUU C POJIUTEIHCKUMU (OpMaMHU.

KoadduumenTs! Bapuaium, KOTOpbIe OTPaxaroT U3MEHYUBOCTh U3y4aeMOro MpHu3HaKa Ha
BHEIIIHUE YCIIOBUS B THOPHIHOW MOMYJISIIAN YKAa3bIBAIOT HA CIIa0yr0 BapuaOeIbHOCTh BETUYNHBI
CEIMMEHTALlMOHHOTO OCaJKa, 3a HCKIIOYEHUEM THOpUIOB BTOpOro mnokosneHus Kypant x
Kpemona (V=11,8%) u uerBeptoro — 3onotko x Kpemona (V=10,2%). D10 cBUAETENBCTBYET O
crabmibHOCTH ToKazaTenss SDS-cenmumeHTanuu, CEICKIHMOHHONM IEHHOCTH M BO3MOXXHOCTHU
UCTIOJIB30BaHUS €T0 B KAYECTBE KPUTEPHUSI OTOOpa B OIIEHKE CEJICKIIMOHHOTO MaTepHalia ¢ OJTHOU
CTOPOHBI, a C APYTOoi O HE3HAUUTEIBHOM pa3HOOOpa3uu MCXOHOTO MaTepHala 1o U3y4yaeMoMy
MPU3HAKY.

B cBs13u ¢ TeMm, 4TO MpU3HAKK KauecTBa 3€pHA M3-3a MOJIHUIIOWAHON MPUPOIBI MIICHUIIBI
U CWJIBHOTO BIHMSHHS BHEUIHMX YCJOBHH HE TMOAMAIOTCS MPOCTOMY T€HHOMY aHalU3y, IS
CEJIEKIIIOHEpa Ba)KHO ONPENENIUTh JOJI0 TEHOTHUIMYECKOM H3MEHUYMBOCTH B  OOIIeH
M3MEHYMBOCTHU uepe3 Kod(DPHUIMEHT HACTEAyEMOCTH U YUECTh MOJIOKUTEIbHbIE TPAHCTPECCUH B
TOW WY MHOU TOMYJISALNH, SIBISIONINXCS MPEANochUTKoii a3 dekTuBHOCTH 0TOOpa [10].

B Hammx uccrnemoBaHUWSX Ui ONpEAETCHUS TCHOTHUIMMYECKOW W3MEHYMBOCTH W TIOKOJICHHS
orbopa mo cemuMmeHTanoHHOMY Tecty B F,, F3, F4 Opima paccumrana mporHosmpyemas
HACJIeLyeMOocTb Ge3 cMeHs! nokoneruil (H) (tadu. 2).

2. Hacnenyemocts nokazatens SDS-cequmenTanuu B THOpUAHBIX okoneHusix Fo, F3, Fy

KomOunamus Tunbl ckpemmrBaHuit
F, F; F4

KypanTt x Teppa OYCHb CHUJIbHAS X CHJIbHAS 0,001 0,31 0,46




KypanT x 3o50TKO OUYEHb CWJIbHAS X CPEIHSIS 0,21 0,45 0,57
Kypant x Kpemona OYEHb CHJIbHAS X ciabast 0,44 0,78 0,55
Teppa x Kypant CUJIbHAS X OYCHBb CUJIbHAS 0,00 0,42 0,35
Teppa x 3010TKO CWJIbHAS X CpeIHsIs 0,00 0,55 0,19
Teppa x Kpemona CHJIbHAS X cliabast 0,00 0,70 0,54
3onoTtko x KypaHnt CpenHsisl X OUeHb CHIIbHAs 0,39 0,05 0,08
3onoTko X Teppa CPEIHsIsl X CUJTbHAS 0,09 0,35 0,64
30JI0TKO X AKCUHHUT CPeIHSISI X CPEIHSAS 0,23 0,14 0,51
3onotko X Kpemona cpemHsis X crnadast 0,16 0,50 0,74
Kpemona x Kypant cnabast X OYeHb CHIIbHAS 0,00 0,61 0,72
Kpemona x Teppa cnabas X cCuIbHas 0,00 0,74 0,64
Kpemona x 3050TKO cnabasi X cpenHss 0,00 0,56 0,58
Kpemona x ['enmoc ciabas x ciabas 0,00 0,33 0,75

Pesynbrarel, mpencraBieHHble B Tabiuuue 2, TMOKa3blBalOT, YTO HaWOOJIBIIMMHU
3HAUCHUSMU KOX(PPUIIMEHTa HACIEIyeMOCTH BO BTOPOM IIOKOJICHHH XapaKTEepPHU30BAINCH
ruOpuIHbIE KOMOMHAIIMM C Y4acTHEM B KauecTBE OJHOTO M3 POIUTENCH COPTOB C CHIBHOU H
cpenHelt kieikoBuHONW mo SDS- cemumentanuu. Oto rubpunel Kypant x Kpemona (0,44),
3omotko x Kypant (0,39). Cpennee 3HaueHne KOd(DPHUIIMEHTOB HACIECTyEMOCTH OTMEYCHO B
komOuHanuax Kypanrt x 3omotko (0,21), 3omotko x Kpemona (0,16). To ecTb reHOTUNIHYECKU
KOHTpOJMpyeMass HW3MEHYMBOCTH 3HaueHuss SDS-cegumentarmu B F, y  OoibmmHCTBa
W3yYEHHBIX TMOIYJSIUI OKa3zanach HU3KOW WM ONU3KOH K HYIIO, YTO yKa3bIBaeT Ha CIa0YIo
3¢ PeKTUBHOCTH 0TOOPA B JAHHOM MOKOJICHHUHU.

WNuaye oOcrosio neno ¢ TreHoTUnudeckoi oOycnoBieHHOCThi0 SDS-tecta B Fi.
VYcTaHoBIEHA OCTATOYHO BBICOKAas W OoJiee yCTOHUYMBAs B 3aBHCUMOCTH OT KOMOMHAITUH
CKPEIMBAHMUS HACJIETYyEeMOCTh MO OOJBIIMHCTBY THOPHIHBIX momyisiiuii: Kypant x 3010TKo
(0,45), Kypant x Kpemona (0,78), Teppa x Kypant (0,42), Teppa x 3omotko (0,55), Teppa x
Kpemona (0,7), 3onotko x Kpemona (0,50), Kpemona x Kypant (0,61), Kpemona x Teppa (0,74),
Kpemona x 3omn0t1ko (0,56) u T.1.

[IporHo3upyemsie pe3ynbratel oTOOpa B F4 C ucnonb3oBaHueM H* 1o YUCILy
CeMMEHTAallu, Takke Kak U B F3, okazamuch 3¢(EeKTUBHBIMU, YTO MOATBEPKIAIOT BBICOKHE
k03 Puuuents! Hacnengyemoctu: Kypanr x Teppa (0,46), Kypaut x 3onotko (0,57), KypcaHt x
Kpemona (0,55), Kpemona x Kypcant (0,72), 3onotko x Teppa (0,64), Teppa x Kpemona (0,54),
Kpemona x Teppa (0,64), 3omotko x Kpemona (0,74), Kpemona x 3omotko (0,58), 30m0TKO X
Axcunut (0,51), Kpemona x I'enmioc (0,75).

Ha ocHOBaHWM TONyYEHHBIX MAHHBIX IO CEJEKIIMOHHOW 3HAYMMOCTH KO3(QUIreHTa

HacCJICAyCeMOCTH Ha MOIIYJIIIHUAX 03UMO TBCp,Z[Oﬁ MNEHUObI MOKHO HPCAINOJIONKNUTb, YTO



0TOOPBI KaueCTBEHHBIX I'€HOTHUIIOB 10 CEJMMEHTAIIHOHHOMY TecTy OyAyT 3((EeKTUBHBI yXKe B
Fs.

IIpu cozpaHuM THOPUAHBIX MOMYJSIMMHA C y4YacTHEM POIUTEIBCKUX KOMIIOHEHTOB B
KayecTBE MATEPUHCKOM (OpMBI, ¢ OYCHb CHIILHOW M cuibHOW KielikoBuHOU (Kypant, Teppa)
CTaOUJIPHOCTh KAyecTBa HACTyNaeT YK€ B TPETbeM IOKOJIEHHM, YTO MOIATBEPKIAIOT
paccuuTaHHble K03 (UIHEHTH HacaexyeMocTH. [103ToMy 0TOOpBEI MOXKHO ITPOBOJIUTH Kak B F3,
TaK U B MOCJIEAYIOIINX MOKOJICHUsIX. M3MeHeHne kadecTBa KJIEUKOBHHBI B TaKOW MOMYJIALUU B
XyJIIYI0 CTOPOHY MaJOBEPOSTHO MM OHO OyZeT He3HAUUTEIBHO.

B xomOuHanusix, MOJIy4YEHHBIX OT CKPELIMBAHUS PaBHBIX (OJUHAKOBBIX) IO BEJIIMYMHE
CEIMMEHTAIIMOHHOTO Ocajika poAuTeNlbckux GopMm (3om0Tk0 X AkcuHHT, Kpemona x ['emmoc)
cTa0MWIbHOCTh KayecTBa 1o SDS-ceauMenTanmu BbisiBieHa B F4, mosToMy oTOOp MO Takomy
THUITy CKpeuBaHuii 6onee 3¢ppeKkTuBeH B MO3HUX MOKOJICHUSIX.

[lpy w3ydeHMn THOPHUIOHBIX TOMYJSAIMHA, T/J€ B KadyeCTBE MATEPHHCKOH (HOpPMBI
WCITOJIB30BaHbI Ci1adble TI0 KadecTBY KieiikoBuHBI copTa (Kpemona x Kypant, Kpemona x Teppa,
Kpemona x 30510TKO), CTaOMJIBHOCTh IO CEAMMEHTALIMOHHOMY 3Ha4yeHHI0 OTMedeHa B Fj
NOKOJICHUH, CJIE0BATEIbHO, OTOOP MOXKHO IPOBOJAUTH YK€ B JaHHOM MoOKoJeHHu. OJHAKO
CJIelyeT UMETh BBUJY, UTO IPU CO3JaHUU I'MOPUIHBIX MOMYJIALUNA 03UMOM TBEPIOH MILIEHUIIBI C
y4acTHeM XOTs Obl OJHOTO W3 POAMTENEH CO CPEJHUM WIM IUIOXUM KadeCTBOM KIICHKOBHMHBI
OTOOpBI JIydllle OCYIIECTBIATh B 0Oo0jee CcTaplIMX IOKOJEHHUAX C YYETOM BO3MOXKHOCTH
HE)KEJIATEJIBHOTO  PAaCIICIUIEHUs] B CTOPOHY CHIDKEHHUS KadecTBa. OJTOMY Mbl HaXOIUM
MOJITBEpKIeHUE U B uccienoBanusx Kpusodouek B.I'. [11].

[TonmyuyeHHbIe BBICOKHE M cpenHue KOA((QUIIMEHTHI HACIEAYEMOCTH Y OCHOBHOM 4acTh
ruOpuIoB 03UMOM TBepoi mimeHuIsl B Fo, Fi, F4 mo3BossitoT npeamnonoxuts hopMupoBaHue
IIOJIOKUTENBHBIX TPAHCIPECCUM B MOCIHEAYIOIIMX IIOKOJEHUSAX M, HauuHag c F3, Bectn
YCIEUIHbI OTOOp T€HOTUIIOB C BBICOKMM KAuyeCTBOM KIICHKOBHMHBI IO CEIMMEHTAIIMOHHOMY
tecTy. W3 wu3ydeHHbIX TruOpuAHbIX mnomynsuuii F, Haubonee 1EHHBbIE MOJIOKUTEIbHBIC
TPAHCTPECCUU N0 4YMCIY CEAMMEHTALUU NpOosSIBINCh B KoMOMHauusax KypanT X 3o010Tko
(23,2%), Kypant x Kpemona (30,8%), Teppa x Kpemona (22,3%) u 30510TKO X AKCHHUT
(26,4%), e B KauecTBe MaTEpPUHCKOM (POPMBI MIPUBIEKAINUCH COPTA C OYEHb CUIBHOM, CUILHON

U CpeJHE 1o KauecTBY KieiikoBUHOM (Tald. 3).

3. CTeneHp ¥ 4acTOTa MPOSIBICHUS TPAHCTPECCUH TI0 CEIMMEHTAIIMOHHOMY TECTY Y THOPHIOB
03MMOM TBEPAON NIIEHULIBI

Tpancrpeccus, %
KomOunamms F, F; F,
Crenens | Yactora | Crenens | Yactora | Crenrens | YacTora
KypanTt x Teppa 14,3 2,0 10,5 0,0 0,0 0,0
KypanT x 3o510TKO 23,2 1,5 25,7 3,0 23,2 1,5




Kypant x Kpemona 30,8 2,6 294 2,6 0,0 0,0
Teppa x Kypant 13,9 8,2 15,8 33 13,9 1,6
Teppa x 3010TKO 0,0 0,0 0,0 0,0 11,4 4.3
Teppa x Kpemona 22,3 7.5 15,6 7.5 16,9 5,0
3osoTko X KypaHt 0,0 0,0 21,2 1,6 22,1 1,6
3onoTko X Teppa 0,0 0,0 0,0 0,0 22,9 2.3
3010TKO X AKCUHHT 26,4 4,6 22,4 4.5 0,0 0,0
3onoTko X Kpemona 0,0 0,0 21,2 1,6 22,1 1,6
Kpemona x Kypant 0,0 0,0 0,0 0,0 21,6 5,4
Kpemona x Teppa 18,9 2,8 0,0 0,0 22,2 5,5
Kpemona x 30510TKO 17,1 2,9 18,7 2,3 17,6 2,3
Kpemona x ['ennoc 0,0 0,0 14,8 6,1 24,1 4,1

B nokonennn F3 momokuTenpHasi CTENEHb TPAHCTPECCUM, KaK U B F,, BBIABIEHA y TEX
xe koMOuHammii — Kypant x 3omotko (25,7%), Kypant x Kpemona (29,4%), 3omotko X
Axcunut (22,4%), Teppa x Kpemona (15,6%), 3omotko x Kpemona (21,2%).

B rubpuaneix mnomymnsiusx Fs momoXWUTENbHBIE TPAaHCTPECCUU HAOIIOAANUCH Y

rubpunos: Kypant x 3o0m10tko (23,2%), Kpemona x Kypant (21,6%), 3omotko x Teppa (22,9%),
Kpemona x Teppa (22,2%), 3onoto x Kpemona (22,1%), Kpemona x I'enuoc (24,1%), Teppa x
Kypant (13,9%), Teppa x 3onotko (11,4%), Teppa x Kpemona (16,9%), Kpemona x 3010TKO
(17,6%).
YactoTa BBIICIICHHUS] TPAHCTPECCUBHBIX ()OPM TaKKe 3aBUCEIA OT KOMOWHAITUHN CKPEIIHBAHMS:
Teppa x Kypant (F; - 8,3%, F3 - 3,3%, F4 - 1,6%); Teppa x Kpemona (F; - 7,5%, F3 - 7,5%, F4 -
5,0%); Kpemona x 3onotko (F, - 2,9%, F3 - 2,3%, F4 - 2,3%) u 1.n. Ho B nienom mony4eHHbIE
JaHHBIE 10 TPAHCTPECCUBHOM M3MEHYMBOCTH KadecTBa KIEHKOBHUHBI IO mokazarento SDS-
CEIMMCHTAISl CBUACTEIBCTBYIOT O TOM, YTO YacTOTa WX MPOSBICHUS B IOKOJICHUAX Y
00JBIIMHCTBA THOPUIOB 03UMOM TBEPAON MIIEHUIIBI IO OTHOIICHUIO K POAUTEIHCKUM (hopMam ¢
0ojiee BBICOKMUMHU 3HAYCHHSIMH HEBEIUKHU WM OTCYTCTBYIOT. OIHAaKO M B ITHX KOMOHMHAILIHUAX
MOKHO OTOOpaTh KauyeCTBEHHBIC MOTOMCTBA HA YPOBHE CPEAHEW JyYIIEro POIUTENs WIH C
BEJIMYMHON CeTUMEHTAIIMOHHOTO ocaaka 6omee 35 mu (Tadm. 4).

4. Pacnipeenenue mOTOMCTB IO TpyIaM KadecTBa B ruOpuaHbIx nonyisauusx Fao, Fs, Fa, %

F, \ F; \ F,
rpyIINa KauecTBa
KowGmmans [ ot Tcponugn | 9768 [ cpemna | 07612 cpenna
CI/IJ'III/:IHa}I cnabas CI/IJ'III:IHa}I crabas CI/IJ'III:IHa}I cabas
Kypant x Teppa 100,0 0,0 93,6 6,1 91,8 8,2
KypanT x 3o510TKO 68,2 31,7 47,0 53,0 70,0 30,0
Kypant x Kpemona 77,0 23,1 43,6 56,4 53,8 46,2
Teppa x Kypant 100,0 0,0 95,0 5,0 98.4 1,6
Teppa x 3010TKO 69,5 30,5 82,6 17,4 69,6 30,4
Teppa x Kpemona 17,5 82,5 17,5 82,5 45,0 55,0
3onotko X KypaHnT 97,8 2,2 77,3 22,7 72,7 27,3




3onoTko X Teppa 93,0 7,0 65,1 34,9 60,5 39,5
3010TKO X AKCUHHT 63,6 36,4 31,9 68,1 59,0 41,0
3onoTko X Kpemona 66,1 33,9 24,2 75,8 38,7 61,3
Kpemona x Kypant 64,9 35,1 29,7 70,3 45,9 54,1
Kpemona x Teppa 27,0 73,0 35,1 64,9 70,3 29,7
Kpemona x 30510TKO 11,8 88,2 18.2 81,8 45,5 54,5
Kpemona x ['enmnoc 0,0 100,0 0,0 100 4,1 95,9

HMannple  TaOauubl 4 TOATBEPXKIAIOT,  YTO  MAaKCHUMaJbHOE  KOJHMYECTBO
BBICOKOKAUeCTBEHHbIX MOTOMCTB B Fj-F4 (Oonee 90%) momydyeHo mpu CKpeLIMBaHUU
poauTensCKuX (OpM C OueHb CUIBHOM M cuibHOM KieikoBunoil (Kypant x Teppa, Teppa x
Kypanr).

ITpu ckpemBaHMAX 1O TUIY CHJIBHAS X CPEAHsAA, CUIbHAs X cialasi, cpeqHss X ciabas
KypanTt x 3omnotko (npsimast u obpartnas), Kypant x Kpemona (npsimast u o6patHas), 3010TKO X
Teppa (mpsimas u oOpartnasi), Teppa x Kpemona (mpsimas u oOparHasi) — BBILICIITICHHUE
BBICOKOKQUECTBEHHBIX TTOTOMCTB 3aKOHOMEPHO CHIKAeTcs. VICKITIOYeHHWE COCTABHIIM THOPHIIBI
3onmotko X Kypant, 3omotko x Teppa, 3om0otko X KpemoHa, B KOTOPBIX BBIJIEICHO OONBIIOE
KOJINYECTBO MOTOMCTB C CHJIBHOM KJICHKOBMHOM, UTO, MO-BUJUMOMY, OOBSCHSETCS IEHCTBHEM
LIUTOIJIa3Mbl UJIM BBICOKOM I€TEPOr€HHOCThI0 MATEPUHCKOTO COpPTa 30JI0TKO.

Hcnonb30BaHne B CKPELIMBAHUAX JIBYX HU3KOKaUECTBEHHBIX COPTOB 1o Tuny KpemoHa x
I'ennoc B ceneknuy Ha Ka4eCTBO O3UMOM TBEPOM MILEHUIBI HCKIOYAeTCs. BpIcOKoe 3HaUYeHHe
cequMmenTanuu (O6osee 35 MiT), KaKk YKa3bIBaJIOCh BBIIIE, MOXET 00€CIeUnBaThCS TOJBKO IMPHU
YCJIOBUM BOBJICUEHUS B THOPUAN3ALUIO XOTs Obl OJJHOI'O BBICOKOKAYECTBEHHOI'O POJIUTENBCKOTO
KOMIIOHEHTA.

BoiBoawl. 1. T'ubpuner F,-F4 03uMoOl TBepaoil MIICHHIIBI 1O KA4YECTBY KICHKOBHUHBI
(ceIMMEHTallMOHHOMY  3HAQYEHUIO)  3aHUMAlOT  [POMEXKYTOYHOE  IOJOXKEHHE  MEXKAY
POAMTENBCKMMU (POPMaMU C YKJIOHOM B CTOpPOHY Jydiero poautens. Ilpu stom cpennue
3HAYeHHsl TMpPH3HAKa Yy OCHOBHOM YacTH THOPHIHBIX KOMOWHAIMH HaXOAMJIUCHh B Mperenax
M3MEHYMBOCTH POJIUTENEH, YTO HEOOXOAUMO YUUTHIBATh MpU 110A0OpE Map AJisg THOpUIN3aUN B
CEJICKIIMM Ha yJIy4IIEeHUE KaueCTBa.

2. Ilokazarenp SDS-cenumeHTanuu okazaucs cjab0 BapbUPYIOIIUM IPU3HAKOM.
Koadpduuuent Bapuamuu (V) Haxoauscs B uHTepBasie ot 4,6 10 11,8%, 4To CBUIETENBCTBYET O
ero CTaOWIbHOCTM TMpU M3MEHEHUM BHEIIHUX YCIOBUH, CEJIEKIMOHHONM ILIEHHOCTH U
BO3MOXKHOCTH HCIIOJIb30BaHUSI B KauyecTBE KPUTEpHsl OTOOpa Ha KadyecTBO KJIEHKOBHUHBI Ha
paHHMX ATAINaxX CEJICKIHH.

3. TlomydeHHble pacueTHBIE MaHHBIE IO CEJIEKIMOHHOM 3HAYMMOCTH Kod3((uIMeHTa

HACJIETyEMOCTH Ha MOMYJISIUAX O3UMOM TBEPIOW MIIEHUIBI F)-F4 MO3BOISAIOT MPEAIONOKHUTD,



YyTO OTOOPHl KAYECTBEHHBIX TEHOTUIIOB 10 CEIMMEHTAIlMOHHOMY TecTy OyayT Oosee
3(PEeKTUBHBI B TPETHEM-YETBEPTOM IMOKOJICHUSAX, YEM BO BTOPOM.

4. YacTtoTa BBIIICTNICHUS! TPAHCTPECCUBHBIX ()OPM Yy THOPUIOB O3UMOI TBEPJOW MILIEHUIIBI MO
OTHONICHUIO K POAUTENHCKUM (popmam ¢ Ooliee BHICOKMM 3HAYCHHUEM CEAMMEHTAIMM HEBEIHKA
unu orcyTcTByeT (0T 0 10 5,5% B F4), o1HaKoO B HUX MOXHO OTOOpaTh Ka4€CTBEHHBIE IIOTOMCTBA
Ha YPOBHE CPEJIHEH JTy4IlIero poauTeNss WIK ¢ BEIMYUHOW CEMMEHTAIlMOHHOIO Ocajaka 35 MJI U

BBIIIC MTPU COOTBETCTBYIOIIUX o0BeMax BBI60pKI/I.
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