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YKpaiHCbKul iHcmumym ekcriepmu3su copmie poCiuH

BcTtyn. [bxepenom opraHi4HOro
BYIMEL0 N eHeprii ans pocTty POCAWH €
dOTOCUHTES, TOMY PO3YMIHHA FEHETUYHOro
KOHTPOMIO LbOro npouecy Mae iCToTHe
3Ha4YeHHA B pPerynoBaHHi  BPOXaWHICTIO.
MoxnmBocTi 30inblUeHHA BpPOXaWHOCTI 3a
paxyHOK edeKTMBHILOro yHKLiOHYBaHHS
OTOCUHTETMYHOIO anapaTty XuTa 03MMOro
MOKM WO He BMKOPUCTOBYOTbCA. Po3mip
NCTKOBOT NMOBEPXHI | XapakTep po3MilLeHHs
NUCTKIB BIAHOCUTLCA OO 4YMUCna rosioBHUX
YMHHUKIB, SAKI NiMITYIOTb BENUYUHY OTO-
cuHtesy [1]. OcobnuBocCTi apXiTEKTOHiKM
POCIINH XXMUTa 3yMOBIIOIOTL JOCTYN 40 NUCT-
KiB MPSIMOro i PO3CISIHOr0 COHAYHOrO CBiTna.
36inbLUEeHHs NPOAYKTUBHOCTI (hOTOCUHTE3Y
AocaraeTbcs Kpawum pO3MilLleHHAM Y
NPOCTOPi aCUMINoYOT MOBEPXHI JNIUCTKIB.
3a paHumm Tanner et al. BepTukanbHe
po3TallyBaHHS NUCTKIB Yy MWeHWUUi i BiBca
CNpusano  NiOBULLEHHIO  BPOXAMHOCTI i
noyano BMKOPUCTOBYBATUCA $IK KpUTEpIn
cenekuii  [2]). AHanoriyHi  pesynbtatu
OTpPUMaHi Ha KyKypyasi i a4meHi (Peasse et
al.) [2, 3]. YsaranbHiotoun 6GaraTtopidyHuin
aocsig cenekuii pucy, Tanaka et al.
NiAKPECNIOTb, WO MiABULLEHHS BpOXaun-
HOCTi CynpOBOXYBarnocs Mo4YnHawun 3
1905 p. noctynoBMmMu 3miHamu Mopdonorii
POCIIMH Y HanpsMKYy 3MeHLUEHHS IXHbOI BU-
COTK, YTBOpPeHHs1 BinbLlioro yicna creben,
BEPTMKANbHOIMO PO3MIlLEeHHS §NUCTKIB [4].
locTpun kyT nucta 3abesnedyBaB edek-
TUBHILLE BWKOPUCTaAHHA COHAYHOI papjiauil,
nigkpecnioeae Py6iH, ane ue Bigbysanocs

nawe 3a yMOBM [OCTaTHbO iHTEHCUBHOT
iHconALUii, @ 3a HegoCTaTHbOIO OCBITNEHHS
OTOCUHTETMYHO aKTMBHA pagiauis BUKO-
puctoByBana eqeKTUBHilLe Yy pPOCIvH 3
PO3eTOYHUM PO3TallyBaHHAM JMCTKIB [5].
HarpiBaHHS nMcTKa MWeHUUi  COHAYHUMMU
NPOMEHSMU 3aneXnTb He NuLle Big NSoLLj,
ane i Big KyTa, Nig sSKMM NMCTKOBa nnac-
TMHKa BigXoauTb Big ctebna — nig roctpum
4yn Tyniwmm [6]. EpekToigHiCTb po3MileHHs
NINCTKIB BiAHOCHO cTebna y Xuta 03MMoro —
OAVH 3 pe3epBiB MigBULLIEHHS BPOXaWHOCTI.
Y npoueci cenekuii BUAiNeHi KoH-
CTaHTHI hOpMU XMTa 3 epeKToigHo Byao-
Boo nuctka. KyT BigxomKeHHs Moro Big
ctebna [oHOpa epeKTOIAHOCTI CTaHOBUTL
5-7°, a y 3BuyaiHoro xuta — 6inbwe 30°.
CnagkyBaHHA €peKTOIAHOCTI  KOHTPOSto-
€TbCSA OOHUM anenem reHa el (erectum
leafe) y peuecuBHOMy cTaHi. Popmu 3i
3BMCAOYOK JIUCTKOBOK MNNACTUHKOW, BMU-
3HavyalTbCa OOMIHAHTHMM anenem el y ro-
MO3UrOTHOMY abo reTepo3nroTHOMY CTaHi.
BigMiHHICTE 3a anbTepHaTMBHOM
MOPCOMOriYHOK O3HAKO ,3BMCAlOYA epek-
TOigHA” nUCTKOBa MAacTUHKa Yy XuTa
o3umoro (poTto) peHOTMNIYHO MOMITHA Y
dasi yTBOpeHHA [pyroro Crpa.XHbOro
nuctka. CxpellyBaHHA 3paskiB 3 anbTep-
HaTUBHMMM O3HaKaMu NpeacTaBfisie reHeTn-
KO-CenekuinHui iHTepec gns noegHaHHs B
OZlHOMY FeHOTUNi reHiB AOMiIHaHTHOI cynep-
KOPOTKOCTEBNOCTI i peLecMBHUX epeKTOoIa-
HOCTIi 3 MeTOo OgHOo4YacHOl cenekuii Ha
CTIMKICTb OO0 BWUNAraHHs | NigBULLEHHS



POTOCMHTETUYHOIO NMOTeHLiany. 3anyyYeHHs
HOBOro JoHopa 3 anenem reHa el y romo-
3UrOTHOMY CTaHi CrnpuAaTUME cenekuii Ha
NigBULWEHHS eMEeKTUBHOCTI  (POTOCUMHTE3Y
XWUTa 03UMOro.

Metoauka npoBeaeHHA Aocnia-
XeHb. Y rnonepegHi poku npoBefeHi KOH-
BEPreHTHi cXpeLlyBaHHA OMO3UrOTHOrO Mo
AOMIHaHTHOMY anenenio reHa cynep-
KopoTkocTebnocTti goHopa HI-3, Bigomoro
aK THom 3, 3  romMO3uUroTHow OPMOL0
€PEeKTOIQHOCTI, sIka 3yMOBIEHa peLeCMBHUM
reHom el y romosurotHomy ctaHi [7]. 3a
OOCSITHEHHA TOMO3MroTHocTi (F12) MO OBOX
mMapkepHux reHax (HI-3HI-3elel) HoBuin 3pa-
30K 3anyyeHO OO0 CXpeLllyBaHHs i3 COpTOM
B’'atka 2, y sKoro BucoTa pOCMUH 3yMOB-
neHa peuecuBHMM TEHOM BMCOKOPOCIIOCTI
hihl i pgomiHaHTHMM reHoMm 3BUYaKWHOI
3BMUcCalYyoi nucTkoBoi nnactuHkn EIElI y
rOMO3WrOTHOMY CTaHi. PeumnpokHi cnpsmo-
BaHi CXpellyBaHHS npoBoaunuca  isons-
uieto pocrivH 6e3 npoBedeHHs KacTpauil.
3anuneHHsa Bigbyeanocsa nigsegeHHAM nig
i3onaTop KonociB  6aTbKIBCBKOrO  KOMMO-
HeHTTa. B F; npuv KOMOCIHHI poOCnAMHU
BU3HaYanmca 3a peHOTUNIYHUMKU MapKep-
HAMW O3HaKaMWn CYNepKOPOTKOCTEBNOCTI i
BiQCYyTHOCTI epekToigHocTi. PewTa pocnuH
BMpMBanacsa 3 KOpeHeM i BuHOcunacsa 3
AiNAHKM nepen KBiTyBaHHAM.

CxpellyBaHHA 3paskiB 3 anbTep-
HaTVBHUM MPOSIBOM O3HaK ,CynepKkopoT-
kocTebnicTb-BUCOKOCTEBNICTL” | ,3BMCAKOYa
epekToigHa” nMCTKoBa NNnacTUHKa MpoBe-
AEHO 3 MeTOl aHanisy po3sLlenrneHHs
pocnmH B F, 3a AuUribpuMaHoO CXemMok
PO3LUMPEHHS MNPOSIBY TEHETUYHOI MIHMNN-
BOCTIi, BJOCKOHAIeHHs1 KOHLenuii cenekuil
Ha oJHOYacCHe 3HWXEHHS BMCOTM cTebna i
30iNblWeHHss OTOCUHTETUYHOIO MOTEHL-
any, 3anyyYeHHs HOBMX FrEHETUYHUX MakepiB
Xuta osumoro. [lpoBegeHo aHania le-
HETUKO-CTaTUCTUYHUX NapameTpiB cenek-
LiHMX O3HakK ribpuais nepLioro NoKosliHHA
[8, 9].

Pe3ynbtatTn  gocnigKeHb. 3a
MOPOMOriYHNMN O3HAKaMWU BCi POCINHU B
nepwwomMy MOKoMiHHI  BusBMnnca KopoT-
kocTebnoBmMMmK 3i 3BU4AMHOIO ,3BUCAOYOKD”
NIUCTKOBOK MMAacTUHKOKW, TOBTO OAHOMY-
HITHUMW.

Y T1abnuui 1 HaBeOgeHO reHeTuKo-
CTaTUCTUYHI napameTpu [OecsATU cerek-

LiMHUX O3HaK BUXiAHUX 6aTbKIBCbKUX OOPM i
peLmnpoKHNX ribpmnais NepLuoro NOKOsIiHHS.

Bucota pocnvH BuxigHOT ©aTb-KiBCbKOT
dopmu HI-3HI-3elel, CTBOPEHOI
CXpellyBaHHsIM  JOHOpa  CYMNepKOpOTKO-

crebnocti Nom 3 (HI-3HI-3) 3 niHieto, ska
Mana epekToigHy JIMCTKOBY MIaCTUHKY
(elel), BusBunaca y 4otupu pasm HUX4YOHO
Big ©GatbkiBCcbkoro Bucokopocrnoro (hihl)
3i  3BMCAKOYOI0  JIMCTKOBOK  MIIACTUHKOK
(EIEl) komnoHeHTa B’'stka 2 (P < 0,001).
Poamax BapitoBaHHs AOMIHAHTHO KOPOTKO-
ctebnoBoro 3 epekToigHO  BydoBOKO
nucTka KOMMOHeHTa CXpeLlyBaHHs
HI-3HI-3elel konuBaBcs Big 27 Oo 73 cwm,
a Bucokopocnoro B'atka 2 — 134-289 cwm.
[dneepreHuia — pisHNLA MK HANBULLIOKO pocC-
nuHoto y HI-3HI-3elel (73 cm) i HarHWx4Yo0
y Batui 2 (134 cwm) ctaHoBuna 61 cm,
TOBGTO TpaHcrpecii  3a BMCOTOK POCAWH
MK BapiauiiHiMK  psgamMum  BUXIOHUX
OaTbKiBCbKMX (OpM He crocTtepiranocs.
Posnogin 4actotu BapiaHTiB 3a BWCOTOMO
pocriMH 'y 060X KOMMOHEHTIB nepen
CXpeLllyBaHHsAM BUSBMBCHA 6nun3bknm o
HOpPManbHOI KPpUBOI.

3a abConoTHNM 3HAYEHHAM MiHNK-
BOCTi (S£Ss) BWCOKOPOCIUA  KOMMOHEHT
cxpellyBaHHs ictotHo (P < 0,001) nepesu-
lyBaB KOPOTKOCTEOMNOBUN  epeKToigHUN
3pas3ok, ane koediuieHT Bapiauii (Vis,) y
KopoTkocTebnoBoro  3paska  BUSIBUBCSH
6inbwmm (P < 0,05), wo cBig4MTbL Npo
3Ha4yHy MOTEHUIHY MOXNMBICTb JOOOpY 3a
BUCOTOK POCINH Y 3paska HI-3HI-3elel.

PeunnpokHi ribpuan nepluoro noko-
NiHHA  BUABWINCSA ICTOTHO HWXKYMMK  BIg
BMCOKOPOCHOI i BULLMMW Big KOPOTKOCTEL-
nosoi 6aTbkiBcbkoi chopmu (P <0,001), npu
LUbOMY cepefHs BMCOTa POCINH yxunsanacs
A0 OCTaHHbOro. 3a pesynbTatamu aHanisy
pPeunnpoKHNX cxpellyBaHb B F; BCTaHOB-
neHo edeKkT JOMiHYBaHHA KopoTkocTebnoc-
Ti.



Tabnuus 1

FeHeTUKO-CTaTUCTUUYHI NapameTpu cenekuinHUX o3HaK MopdonoriyHo BigMiIHHUX 3a BUCOTOKO | €PEKTOIAHICTIO 3pa3kKiB

Ta riopuais F; xxuTta o3umoro (Secale cereale L.) (2009 p.)

F. hihlEIEI / HI-3HI-3elel F, HI-3HI-3elel / hihlEIEI HI-3HI3elel P, hihlEIEI

OgsHakun X+sX V+sv lim X+sX Vtsv lim X+sX Vtsv lim Xtsv Vtsv lim
BucoTa 91,72+ | 11,13+ 74 - 221,68+ | 10,49+ 134 - | 106,00+ 10,87+ 63 - 5456+ | 14,90+ | 27 -
pPOCINH, CM 1,51 1,22 110 3,64 1,16 289 1,49 0,99 128 1,69 1,69 73
MpoayktueHa 13,54+ | 37,94+ | 6-25 8,15+ 37,64+ | 4-17 13,00+ 37,21+ 63 - 13,51+ | 51,29+ | 4-34

KYLLUMCTICTb, LUT 0,83 4,01 0,49 4,21 0,64 3,49 128 1,11 5,81

JJoBxunHa 13,63+ | 12,41+ 11 - 14,15+ 16,90+ | 9-19 12,92+ 14,76+ 7-17 10,77+ | 1950+ | 7-16
Konoca, cMm 0,22 1,33 17 0,38 1,89 0,25 1,35 0,34 2,21
Yncno KBiTOK 78,32+ | 13,01+ 64 - 86,00+ 12,15+ 68 - 76,27+ 13,16+ 44 - 63,00+ | 15,36+ | 44 -
y KONoci, Wt 1,51 1,44 100 1,65 1,36 104 1,30 1,20 92 1,55 1,34 80
Yncno 3epeH 67,44+ | 20,20+ 29 - 62,75+ 22,41+ 21 - 53,17+ 24,20+ 19 - 55,46+ | 21,71+ | 20-
y Konoci, wr 2,04 2,14 94 2,22 2,51 87 1,66 2,21 79 1,93 2,46 75
O3epHeHicTb 85,72+ | 13,41+ 38 - 73,00+ 19,25+ 31 - 69,81+ 20,80+ 23 - 88,10+ | 14,42+ | 25-
konoca, % 1,73 1,42 97 2,22 2,15 91 1,87 1,90 97 2,03 1,63 97
LWinbHicTb 2,90+ 9,63+ 2,4 — 3,09+ 13,40+ 23— 2,98+ 11,89+ 2,2 — 2,96+ 11,82+ | 2,3-
Konoca 0,01 1,03 3,6 0,07 1,50 3,2 0,05 1,09 4,2 0,47 1,34 3,6
Maca 3epHa 2,61+ 24,64+ | 0,60- 2,00+ 25,94+ 1,11- 1,85+ 30,07+ 0,50- 1,30+ 33,08+ | 0,50-
3 Konoca, r 0,14 2,62 4,00 0,08 2,90 3,03 0,07 2,74 3,25 0,07 3,75 2,60
Maca 3epHa 3| 34,53= | 42,22+ | 10,0- 15,86+ 40,68+ 5,3- 23,67+ 45,86+ 4,2 — 16,75+ | 56,78+ | 6,4 -
POCINHN, T 2,13 4,41 74,2 1,02 4,55 442 1,40 4,19 52,1 1,52 6,43 41,0
Maca 100 | 3,34+ 13,24+ 2,7- 2,72+ 22,99+ 1,7 - 3,52+ 13,02+ 2,1- 2,68+ 17,16+ | 2,0-
3epeH 3 0,12 1,40 4.8 0,10 2,57 4,3 0,06 1,19 4.4 0,43 1,94 3,6
POCINHN, T




CepeaHsi BUcoTa poCriMH peumnnpok-
HUX ribpuaiB iCTOTHO pidHMNacsa Mk coboro
(P < 0,001). MNpuyomy KopoTKOCTELNICTD
BusaBMnacs Ginbll BupaxeHot y ribpuga F;
hihlEIEI/ HI-3HI-3elel (91,71+1,50 cm), HiX Y
F1 HI-3HI-3elel / hlhIEIEI (106,00£1,49 cm)
(P < 0,001). Y reHeTuUKO-CeNEKUINHNX O0-
CNiIPKEHHAX YacTo roBOPsSTb NPO MaTepuH-
CbkuUn edhbekT npu cnagkyBaHHi 03Hak [9].
30e0inbloro  NOSACHIITL  MaTEPUHCHKUIN
edeKT BMAMBOM UMTONNAa3Mu, Ha KA pos-
BMBanocs ribpuaHe HaciHHA. Ane y gaHomy
BMNagKy sk 0aTbKiBCbKYy BUKOPUCTAHO
kopoTkocTebnoBy opmy, a cepeaHs BUCO-
Ta POCIMH BUSABWMACHA  ICTOTHO HMXYOHO,
KOMW Len e 3pa3oK B3SITO K MaTepPUHCbKY
dopmy. [NlapameTpu BapitoBaHHA B abo-
MIOTHOMY i BiJHOCHOMY 3HAYEHHSIX Y peuu-
NpokHux ribpuais F, 6ynn ogHakosumu, ane
amMmnniTyga eapitoBaHHs y ribpuga F; hihlEIEI
/ HI-3HI-3elel BuaBmMnacsa 3Ha4yHo GinbLuoto,
lim = 63-128 cm. Y ribpugHin nonynsauii,
KON AK MaTepUHCbKY hOpMYy BUMKOPUCTAHO
KOPOTKOCTEBNOBUIN  epPeKkTOIgHNI  3pasok,
Aobopy Ha 3MEeHLUEeHHS BUCOTU POCIUH
nependavanm edekTnBHilwMMn. [douinsHo
nNpoBOAUTU CNPSAMOBaHi 4O60pKM 3a BUCOTOKO
POCMMH  XWUTa O3MMOro MOYUHAKYN 3
nepLioro nokoniHHA. MNepesara Hagasanacs
pocrnuHam, ki noegHysanu y cobi GaxkaHy
KOPOTKOCTEBNICTb | epeKkToigHICTb 3 OCHOB-
HUMMW O3HaKaMu NPOAYKTUBHOCTI POCIINHW.

Bucota pocnvH 3 KinbKicCHUMK
O3HakamuM MOpPMONOriYHO pi3HUX 6BaTbkiB-
Cbkux ¢popm — B’ATka 2 i HOBOro goHopa
OOMiHaHTHOT  cynepkopoTKocTebrnocTi 3
€pPeKTOIQHOK  FINCTKOBOK  MMIACTUHKOK
BigpisHaNMcsa 3a cBoiMM  KoedilieHTamu
kopensuii. Bucota pocnuH B'atka 2 He
nposiBNsAna >OAHOI iCTOTHOI kopensuii 3
iHLULMMW  KiNbKICHAMW  O3HakaMu, $SKi  BU-
3Havyanuca B gocnigi. [JoHop [OOMiHAHTHOT
CynepkopoTKoCcTeBNOCTi 3 peuecuBHON
€PEeKTOIAHICTIO NPOSIBUB iCTOTHY KOpernsuio
3 NpoAyKTMBHOW KywwwmcTicTio (r = 0,36),
[oBXMHO konoca (r = 0,737, 4ncrnom Kai-
Tok (r = 0,407) i 3epeH y konoci (r = 0,597),
o3epHeHicTio (r = 0,607) i LWinbHICTIO Koro-
ca (r = -0,587), macol 3epHa 3 konoca
(r=0,36) i pocriihn (0,627).

Y ri6pugHnx pocnuH F; hihlEIEI /
HI-3HI-3elel He BcTaHOBREHO »OQHOT MMO-
BIpHOI KOpensuii 3 pewTor cenekuinHnx
O3HakK, BMUABNeHux y 6atbkiBcbkol doopmu. B
F. HI-3HI-3elel / hIhIEIEI He3Ha4Hi icTOTHI

NO3UTUBHI  Kopensauil  BUCOTU  POCIUH
BCTAQHOBMEHO NuLle 3a AOBXWHOK Konoca
(r = 0,26") i macoto 100 3epeH 3 pPOCHVHU
(r = 0,28). Lle cBigu1Tb Npo HesanexHicTb
nposiBy BWCOTWU POCNWH Big OBINbLIOCTI
cenekuinHnX o3Hak.

CepegHss BenuuMHa nNPOAYKTUBHOT
KYLUMCTOCTI BUXigHOT ©aTbKiBCbKOT ¢hopmu
B’atka 2 (hIhlEIEI) BusiBunacs ictotHo (P <
0,001) MeHLWOK HiXX Yy HOBOro AoHOpa
KopoTkocTebnocTi i epektoigHocTi  (HI-3HI-
3elel), ixHi napameTpn abcontoTHoi (P <
0,001) i BigHocHOI (P < 0,05) miHnuBOCTI
Takox 6ynu BignosigHO Hwwxk4Mmn. Ocob-
NMBO Lie MOMITHO 3a NMOKa3HWKOM amnniTyau
BapitoBaHHA MPOOYKTUBHOI KyLUMCTOCTi BW-
xigHux 6aTtbkiBcbkux doopm. Okpemi pocnu-
HW KOPOTKOCTEBNOBOro 3paska yTBoproBanu
34 npogyktueHi ctebna. Posnoain npoayk-
TUBHOI KyLMCTOCTI  BaTbKiBCbKMX hopm
HabyBaB BUrNAQy HabnmxeHoro 4o KpUBOI 3
HeraTMBHOK acuMMeTpielo, KonuM 4actoTa
3MillyBanacsa y Hanpsami 6inbLoi KywmcToc-
Ti. Taka ocobnuBICTb po3noainy 4YactoT no-
ACHIOETLCA FEHETUYHO 3YMOBMEHOK CXMUIlb-
HiCTIO kKOpOoTKOoCcTEBNOBUX AOHOPIB [0 Ginb-
LLIOT NPOAYKTUBHOT KYLLIMCTOCTI.

CepeaHi NOKa3HUKM  PeLUnPOKHUX
riopuais F; BKasdyloTb Ha MOBHE [OOMi-
HyBaHHSA BWCOKOI KYLUMCTOCTI, a IxHi napa-
METPUYHI NOKa3HUKM MiXX coBo BUSBUIMCA
ogHakoBuMW. [lpu  cxpellyBaHHi  BUCOKO-
pocrioro 3paska, y SIKoro 3sucaroda OOoMi-
HaHTHO 3yMOBIieHa NUCTKOBA NNAacTUHKa, 3i
3paskoM, Lo 3yMOBME OMIHAHTHY KopoT-
KOCTebnicTb | peuecuMBHY epeKTOIgHICTb
NUCTKa, MNpPOSIBANOCHA MNOBHE [OOMiHYBaHHS
BMCOKOI NPOOYKTUBHOT KYLLUMCTOCTi Yy NepLlo-
My nokoniHHi ribpuais. KopoTtkocTtebnictb
CynpoBOAXKYyBanacs reHeTUYHOK 3YMOBIIO-
HICTIO 3 BMCOKOIO MPOAYKTUBHOK KYLLUCTIC-
TIO POCIVH XM1Ta.

Y BWCOKOPOCMOro 3i 3BUYaNHO
NUCTKOBOK NMacTuHKol >xuTa B'atka 2
cepefHs OOBXWHa koroca Ha 3 cm OGyna
OinblIO Bi4 AoOHOpa KOPOTKOCTEOMOCTI i
epekToigHocti nmnctka (P < 0,001). 3a
napameTpUyYHUMN O3HaKaMmn JOBXMHMU KOMO-
ca pisHMUi He BCTaHoBMEeHo. Po3max MiH-
NNBOCTI JOBXMHM KOMoca  BUCOKOPOCHNOT
dopmn konueascsa Big 9 go 19 cm. Copt
B'atka 2 y npoBedeHUX cCXpeLlyBaHHAX
BUKOPUCTOBYBaBCA K [JoHOp ,A0Broro”
Konoca. PosgineHHs 4vacTtoTuM BapiaHTiB



AOBXMHM Konoca y 6aTbKiBCbKMX DOPM He
BMXOOUIO 32 MeXi HOpMarnbHOro posnoginy.

Mepwe nOKONIHHA  PeLMnPOKHUX
riopuais ictotHo (P <0,001) nepeswuLLyBarno
3a [JOBXMHOIO Koroca BWXiOHY KOPOTKO-
cTtebrnoBy epekToigHy ¢opmy. BctaHoB-
neHo peumunpokHun edekt (P < 0,05) 3a
Liel0 O3HaKoK, KON SK MaTepUHCLKUN
KOMMOHEHT BUKOPUCTAHO  BMCOKOPOCITUN
Aosrokonocun copt B’atka 2, ribpugHi poc-
NVHWM B cepefHbOMY YTBOpHOBanu AOBLUWA
KOMOC, HiXK 3a BUKOPUCTAHHSA sIK 6aTbKIBCbKY
dopmy. Y BaTbKiBCbKMX 3paskiB i F; poano-
Ain YacToT y BapiauinHomy pagy 6nusbkui
A0 HOpPMarnbHOro.

Yncrno KBITOK Yy KOMOCi XUta — Bax-
nuBa cernekuiHa o3Haka. 3a Heto B'atka
2 iCTOTHO nepesuLLyBana 3pasokK
HI-3HI-3elel (P < 0,001). Okpemi pocnuHu
BMCOKOPOCHOro 3paska 3[aTHi yTBOptoBaTU
noHag 100 MNOBHOUIHHWMX KBITOK Y KOMOCI.
YacTtoTa BapiaHTiB 6aTbKiBCbKMX (DOPM  Bia-
noeigana Kpvsii 3 HopMaribHUM PO3MoAi-
nom.

Mix ©GaTbkiBCbKMMKW  3pa3kamn Mo
cepefiHbOMY 4UCIly 3epeH Yy Komoci BCTa-
HoBreHa ictotHa (P < 0,05) BigMIHHICTb.
PisHMUs 3a Ui€0 03HAKOK MiX peumnpok-
HUMWU ribpuaamMum NepLUIOro NMOKOSiHHA CTaHO-
Buna 14,26 wt. (P <0,001). Y F; hihlEIEI /
HI-3HI-3elel nposBnanocs 3MilleHHs am-
NAiTyaM MIHNWMBOCTI YMCra KBITOK Y KOSoci B
Hanpsami MaTepuHcbkol dopmn. Posnoain
4YacToT peumnpokHuX ribpuais BiobyBaBcs
3a TUMNOM MO3UTUBHOI ACUMETPIl, Yy SKOro
Moda MicTurnaca nisiwe cepegHbOl apu-
dmeTnyHoi (X > Mo), a BUgoBXKeHa XBOC-
TOBa YacTUHa 3Haxoaunacs y npasiv noso-
BUHI kpuBOI. [Ins BUM3HAYeHHA TOro, BMMNAAa-
KOBE YN reHeTUYHO 3yMOBIIEHE Take BigXu-
NEeHHS Yncna 3epeH y Konoci Big HopMarb-
HOro po3noginy, MoxHa Oyae 3'dcyeBaTtu y
APYromy NoKoniHHIi peunnpoKkHKX ribpuais.

HagssnyarnHo MiHnMBa o3Haka o3ep-
HEHOCTi konoca y Xwuta o3umoro. BoHa
3anexuTb Bi4 YMOB OTOYYyHOYOro cepeno-
BMLA MNPOTArOM OHTOreHe3dy poOCHuH —
noYmHaro4m Big cxomdiB A0 MOBHOI CTUMMOCTI
3epHa. HesBaxawunm Ha Uue, cernekuioHep
HamaraeTbCA BUYNEHUTU reHeTU4Hi ocobu-
BOCTi NPOsIBY BMMOBHEHOCTI Kosioca. 3pobu-
TV Ue Hag3BMYaWHO CKrafHo, OCKinbku [e-
HOTUMHI pakTopn Ayxe CUNbHO Nepekpu-
BalOTbCA BMIMBOM CEpPefoBULLHUX YUH-
HUKIB.

BaTtbkiBCbKi BMXigHI popMu nposiBu-
nn iICTOTHY BIAMIHHICTb 3a O3HaKoK 03ep-
HeHocTi konoca. Bwucokopocnuii 3pasok
B’atka 2 (hIhlEIEI) y cepeaHbomy nposBnsaB
03€epHeHicTb Ha 73%, a cdopma HI-3HI-3elel
— 88% (P < 0,001). CtaTuctn4Hi napameTpu
y GaTbKiBCbKMX (popM He carann [ocTo-
BipHMX BigMiHHOCTen. Posnogin 4vactoT
O3EpHEHOCTI MPOSIBUB HeraTuBHY acumeT-
pito 3 BUOOBXEHMM LWrendom Yy nisin
YaCTWUHI KPUBOI.

PeunnpokHi ribpmaHi nonynsauii F; 3a
O3EPHEHICTIO BUSABMINCA BIOMIHHUMM  MDK
coboo (P < 0,001). Bcynepey TOMmYy, L0
BMXiOHUN 3pa3ok B’aTka 2 mMaB HavHWxX4y
03epHeHicTb Kkonoca F;, y €koMy BiH
BMKOPUCTaAHUA MaTEPUHCBbKAM KOMMOHEHT-
TOM, MOKa3aB HaMBULLY Yy Aocnigi o3epHe-
HicTb konoca (X = 85,70£1,71%). Amnyni-
Tyga MIHNMBOCTI B UbOro ribpnga BusiBU-
nacsa HabnuxeHow A0 KpuBOI 3 HOpMarb-
HUM po3noinioM. 3a 03epHEHICTIO Kofnoca B
riobpuais nepLioro MOKOMiIHHA  MPOSIBUBCSA
MaTepuHcbknin ecpexT (P < 0,001).

LLinbHICTL KONoca XuTa 03UMOro He
BIQHOCUTBLCA [0 €NneMeHTIB CTPYKTypu BpO-
Xaro, ane Ha iHWi 03Hakn BOHa Mae€ oroce-
peakoBaHWin BNnMB. 3a LWiNbHICTIO Kofoca
BaTbKiBCbKi hopmu i ribpmuam nepLuoro no-
KOMiHHA He Manu iCTOTHMX BigMiHHOCTEN
MiX coboto.

OgHMM 3 TONOBHUX  E€NeMeHTIB
CTPYKTYPU MPOAYKTUBHOCTI | BPOXaWHOCTI
XWUTa 03MMOro BBaXaeTbCA Maca 3epHa 3
konoca. Bnnue cepefoBULLIHMX YNHHUKIB Ha
NposiB L€l 03HAKN BWCOKWKI, ane reHoTUMHi
dakTopu 4iTKO BUpaxoBylTbCcsA.  BigMin-
HICTb MiXX BaTbKIBCbKMMM KOMMNOHEHTaMM 3a
Macol 3epHa 3 konoca craHosuna 0,7 r
(P < 0,001) Ha KOpUCTb BMCOKOCTEOMOCTI.
3rigHo i3 3akoHaMM cnagKyBaHHS KiNbKiCHNX
0O3HaK y ribpmnais Neplioro MOKOMiHHA LS
o3Haka mae 6yTu Ha piBHi 1,65 r. Y Fy, Konu
3a MaTepuHCcbKy opmMmy  BMKOPUCTaHO
B'atky 2 (F: hIhIEIEIl), nposiBuBCA edekT
reTeposuncy i3 cepeiHbOo BEMMYNHOK Macu
3epHa 3 kosocy 2,62+0,12 r, W0 CTaHOBUTb
31% Big Kpawoi ©6aTbkiBCbkOi dopmu.
CepeaHs BenuynHa mMacu 3epHa 3 Koroca
peunnpokHol KoMBiHaLiT cxpeLlyBaHHs cTa-
HoBuna 1,85+0,07 r i nposBuna 7,55%
aenpecii Big kpaLoi 6aTbKiBCbKOT hopmMn 3a
uieto o3Hakowo. Pos3nogin 4actor MaB
HeraTMBHY acuMmeTpilo 3 BUTSATHYTOK NiBO-
CMpPSIMOBAHOK ~ XBOCTOBOK  YaACTUHOIO.



[eTanbHO 0CcOBMBOCTI NPOABY MacK 3epHa
3 Koroca BWM3Ha4YaTMMyTbCs 3a ribpugoro-
rYHOro aHanisy pocrnvH B F».

MpoAyKTUBHICTb POCIMHM XUTa 03U-
MOro — Haa3BMYamMHO MiHMMBA cenekuinHa
O3HaKa, fIKka 3anexuTb Bi4 TreHeTU4HUX
0cobnMBOCTEN i PIBHOMaHITHUX YMOB 30BHI-
HbOro cepefosuwa. KOMNOHEHTN cxpeLuy-
BaHHA (hIhIEIEI i HI-3HI-3elel) mix coboto
He nokasanu iCTOTHUX BiAMIHHOCTEN 3a
mMacol 3epHa 3 pocnuHu. [lapameTtpu
MIHNMBOCTI (StSs | V+S,) Y KOpoTKOCTEBNOro
epekToigHoro komnoHeHTa hlhIEIEI 6ynun
gewo Buwumm (P < 0,05). Amnnityga
MIHIMBOCTI Macu 3epHa 3  POCHAMHU
BaTbKIBCbKMX KOMIMOHEHTIB Mana LUMPOKUi
po3max, a KpuBa poO3noAifly 4acToT npo-
ABUNAa HeraTUBHUM eKcLec 3 NPUMCHYTO
BepwuHot. KpanHi 4acToTu BMCOKOI NpoO-
AYKTUBHOT KyLLMCTOCTi 6aTbKiBCbKUX hOpM
He BMXOOMNWN 3a MeXi TPbOX CTaHAapTHUX
BiOXWUIEHb.

CepenHs maca 3epHa 3 pPOCMVHM Y
nepLUIoMy MOKOSiHHI peuunpokHnX ribpuais
MK cobol nposiBnana ictoTHO  BinbLui
abcontoTHi  BENUYUHM BIOHOCHO GaTbkKiB-
cbknx ¢opm (P < 0,001). Y kombGiHauii
F. hihlEIEI / HI-3HI-3elel cepeaHsa npoayk-
TUBHICTb POCHMHU AopiBHIOBana
34,51+2,10r, WO MOPIBHAHO 3 KpaLlok
BGaTbKIBCbKOIO dopmoto CTaHOBUIIO
106,03%. PeuunpokHa kombiHauis HI-3HI-
3elel / hIhlEIEI 3a abcontoTHUM 3HaYEHHAM
cepenHbol Macy 3epHa 3 POCHANHN CTaHOBMK-
na 23,67 r, WO BigHOCHO Kpawioro 6aTtbkis-
Cbkoro 3paska pgopisHioBano 41,31%.
MoxHa KoHcTaTyBaTM — Yy PeuunpokHUX
CXpeLLyBaHHSX anbTepHaTUMBHUX 3a OBOMa
reHamy 3paskax >uTa nposiBUBCA edekT
reTeposuncy 3a cepedHbo NPOAYKTUBHICTIO
pocnuHu. KpiM TOro, oTpMMaHoO YHikansHO
LiHHMIA BuXigHWMM MaTepian gns cenekuil
XUTa O3MMOro 3 BMPAXEHOK CYynepKopoT-
KOCTEONICTI0O N epeKTOIgHO CrpsIMOBAHOK
NIMCTKOBOIO MAACTUHKOMO.

KpynHicTb 3epHa B XuTa 03MMOro —
Hag3BUYAMHO CKMagHa B cenekuinHomy Big-
HOLLEHHi O3Haka. 3apOoAOK YTBOPHETLCSA B
pesynbTati 3MMTTA MaTepUHCLKOI AWLEKITi-
TUHKU 3 BaTbKIBCLKUM cCnepMieM npu noasin-
HOMY 3anfigHeHHi i MICTUTb NOABIMHUA
Habip uyucna xpomocom (2n). EHgocnepm
YTBOPIOETLCA B pe3ynbTaTi 3nuMTTA OBOX
NONAPHUX SA4ep MaTepUHCHKOT KBITKM  3i
crnepmieMm ©GaTbKiBCbKOro komnoHeHTa. lMpu

UbOMYy  KMiTUHM  eHOocnepMy  MIiCTATb
TpunnoigHe 4ncno (3n) XpoOMOCOM, OCKIfbKN
BCi Tpu Agpa rannoigHi. MNoynHatoum 3 mMo-
MEHTY YTBOPEHHS 3UroTM OO NOBHOrMO Hop-
MyBaHHs 3apofKka eHOOoCrnepM BUKOHYE
YHKLT OCHOBHOIO | €E4MHOr0 Jxepena noro
XWBMEHHSA, TOMY HaBiTb HaWMeHLUe Mopy-
LUEHHA B PO3BUTKY €HOOCNepMYy HecnpusaT-
NMBO BNMMBAE Ha PO3BUTOK i XUTTEQIANb-
HICTb 3apogka. Yepes ue Konoc xuTta bysae
noraHo O3epHeHUM, Lo OcoBrMBO NOMITHO
B POKM 3 MigBULLEHOK BOMOFICTIO Mig 4ac
KBITYBaHHs. 3epHiBKa XuTa MICTUTb Yy CObi
OBa MNOKOSIHHA, 3apOAdoK - ManbyTHIO poc-
NINHY M €HO0CNEPM — MUHYIE MOKOMIHHA, SKi
3abe3nevyoTb NapoCToK HeobXigHUMK no-
XWBHUMM peyvyoBUHaAM [0 nepexoy Moro Ha
aBTOTpPOHE XUBNeHHsA. EdekTnBHMA Jo6Ip
Ha KPYMNHICTb 3epHiBKM noTpebye 3MiHu
yucna MOoKOMiHb, WO6 3akpinuUTK YHiKanbHi
CMONYyYeHHss XPOMOCOM, siKi BigdyBalTbCs
NPy KPOCUHIOBEPiI.

KpynHicTb  3epHa  BM3HaYyaeTbCs
mMacoto 1000 3epeH. 3 METOH EKOHOMIT
yacy, npaui i KOWTIB MW BMU3HAYaeEMO
KpYnHIiCTb 3epHa 3a macoto 100 3epeH. [ns
LbOro BUrOTOBIIEHO cnevjianbHUA NMOKaXKYMK
Ha 100 3epeH, a iXHs Maca BM3HAYaAETLCS
Ha enekTpu4Hmx Barax BJIKT-500.

BaTtbkiBCbKki  bopmMu, 3anydeHi 0o
cxpewyBaHHA 3a macoio 100 3epeH 3
POCNMNHN, ICTOTHOI pPi3HULI Mk coboto He
nposisunn. CTaTUCTMYHI napameTpyu 060X
BaTbKIBCbKMX dopm TakoX He wmanu
iCTOTHUX BigMiHHOCTen. Poanoain 4acToT

KPYNHOCTI  3epHa  BaTbKiBCbkMX  dhopMm
HabnmxeHMn 4O HOPMarnbHOrO.
IcToTHO  6inbly, MNOpIBHAHO 3

BaTbKiBCbkMMWU (bopMamu, cepefHilo macy
100 3epeH 3 pocnuHu ytBoptoBaBs F; HI-3HI-
3elel / hihlEIElI (P < 0,01). CtaTnCTU4HI
napametpn (S) i (V%) y peumnpokHnX
riobpuaiB neplioro MOKOMiIHHA  BUSBUIMCA
ogHakoBumu. Amnnityga miHnueocTi (lim =
2,7 — 4,8 1) Buasunacs 6inbLioto B Fy, konm
AK MaTEePUHCBbKAA KOMMOHEHT BMKOPWUCTaHO
BMCOKOPOCNMMA  3pasok  3i  3BMYaMHOW
(3BMCalOYO0) NIMCTKOBOK nracTuHkow. Lle
cBigunTb npo Ginbwy BiporigHicTb Aobopis
pOCIuH 3 BUCOKOK Macoto 100 3epeH 3 uiel
KoMbBiHauji cxpeluyBaHHsA. Po3nogin yactoT
Macu 100 3epeH 3 pocnnHn y BaTbKiBCbKNX
dopm i IXHIX peumnpokHux ribpuais Gynu
OGrIM3bKMMU 10 HOPMaITbHUX KPUBKX.



BucHoBku. PeunnpokHi cxpeLuy-
BaHHA HOBOro [JOHOpa CyMepKOpOTKO-
crebnocrti i epektoigHocTti  HI-3HI-3elel 3

BMCOKOPOCINM 3pa3KoM 3i 3BU4anHoLo (3BU-
caloyoro) nucTkosoto nractuHkor hihlEIEl y
nepwomy ribpyuaHoMy MOKOSiHHI YyTBOPUIIO
KOpOTKOCTEBNOBI POCNUHU 3i 3BUCAIOYOID
FINCTKOBOK MMACTUHKOW, TOBTO, SK i OYiKy-
Banocs, retepo3vroTHi Mo ABOX anensx.
M6punaHicTb pocnuH, 3aBAAKN NPOSBY AOMi-
HaHTHUX MapKEepHUX T[eHiB, CYMHIBIB He
BUKITNKAE.

lMpoBeAeHO reHeTUKO-CTaTUCTUYHUA
aHania Py, P, i iXHIX peunnpokHux ribpugis
F. 3a pecaTboMa KinbKiCHUMM O3HaKaMWu.
BcTtaHoBNeHO MaTepuHCbKUN edekT npu
AOMiHYBaHHi KOPOTKOCTEBNOCTi 3a BUCOTO
POCINH, NOBHE AOMiHYBaHHSI BMCOKOI MpO-
AYKTUBHOT KYLLMCTOCTI, fka, o4eBuaHo, no-
B'A3aHa 3 MNpPOSIBOM reHa [AOMiHaHTHOI
KOpOTKOCTEBSOCTI.

Mpyn [OMiHYBaHHI 4OBroKOMOCOCTI,
NiABMLLEHOrO YMCHa KBITOK i YMcna 3epeH y
KOMNOCi BCTAHOBMEHO MaTEePUHCLKUIN edeKT.
O3sepHeHicTb korioca nposiBnsAna nNpomixHe
cnagKkyBaHHA 3 PeUMNPOKHUM edeKToM.
CnagkyBaHHA  LWiNbHOCTI KOMOCY He BCTa-
HOBIIEHO, OCKifbKM BaTbKIBCbKI (hopMU MK
coboto He BigpisHAnMcA. 3a Macol 3epHa 3
konoca B F; BCTaHOBNEHO edekT retepo-
3ucy 31%, konuM 3a MaTepuHCbKy dopmy
B3ATO BMCOKOPOCITMA 3i 3BMCAKYOK NUCT-
KOBOIO MMACTUHKOK OOHOP; MpU peumnpok-
HOMYy CXpellyBaHHi nposiBUBCA  edpekT
aenpecii 7,55% BigHOCHO Kpaloi GaTbKiB-
cbkol popmu. 3a cepegHbO MNpPOAYyK-
TUBHICTIO Yy POCIWH NEpLUOro MOKOMIHHSA
nposiBuBcs edekT retepoancy Ha 106,03%,
a B peuunpokHux — 41,31%. Maca 100 3e-
PEH 3 POCMNHWU Y PEeLUnpPOKHUX CXpeLuy-
BaHHsX cTaHoBwuna 22,79 i 29,41% rete-
po3ncy BIAHOCHO Kpawol 6aTbKiBCbKOT dop-
mu. EdpekTnBHiCTb fo6Opy Ha noegHaHHA
Bucokoi macu 100 3epeH 3 KOpOTKOCTED-
nictio go 70 cm, BiporigHiwa y kombiHauii
CXpeLLyBaHHs, KONMM siK MaTepuHcbka dop-
Ma BWKOPUCTOBYETLCS CYNnepKopoTKOCTED-
nosa ¢opma xuTta.

OTpumaHo cenekuinHnin maTepian 3
AOMIHaHTHOK KOPOTKOCTEBNICTIO N epek-
TOIAHO (POPMOIO MNCTKOBOI MAACTUHKN.
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HaBegeHo pesynbtaTn peumnpoKHUX
CXpellyBaHb HOBOIO XWTHLOrO [JOHOpa
cynepkopoTkocTebnocti epektoigHocTi HI-
3HI-3elel 3 BucokopocnMM COpPTOM Xuta
Batka 2. Y nepwomy MOKONiHHI ribpuan
BMSIBMIIMCA  KOpPOTKOCTEGNOBUMKM  3i  3BU-
YaMHOI JTIMCTKOBOK MNACTUHKOW. Y Apyro-
My MOKOSIiHHi BCT@HOBMEHO MaTEepPUHCLKUN
edekT AOMiHYBaHHS  KOpPOTKOCTEOMOCTI,
NoBHE [JOMiHYBaHHSA BWCOKOI KyLLMCTOCTI,
posrokonococTi. [1ligBULLIEHOI  KiNbKOCTI
3epeH y konoci. Maca 100 3epeH y konoci



ctaHoBuna 22,79 i 29,41% reTteposncy
BiQHOCHO kpaLwoi 6aTbkiBcbkoi dopmn. 3a
pesyrnbTataMy aHanidy reHeTu4Ho-cTaTuc-
TUYHMX NapameTpiB cenekuinHnx o3Hak y F;
BinibpaHo poCNnHN 3 epeKkToIgHOK HOPMOKD
NUCTKOBOT MNaCTUHKMN.

Knro4yoBi cnoBa: OOHOpW KOPOTKO-

cTebnocCTi, peLmnpokHi CXpeLlyBaHHS, epek-
ToigHa opma NUCTKOBOI  NIaCTUHKW,
reHeTUYHO-CTaTUCTUYHMI  aHani3, cnagko-
BiCTb CenekLinHMX O3HaK.
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Ckopbik B. B.,, CumoHeHko H. B., byTty-
Heub O. O., Koanbuyk T. A. ['eHeTuko-
CTaTUCTUYECKMM aHanmu3 KopoTkocTebenb-
HbIX 3PEeKTOMAHbLIX 06pa3LoB PXW O3UMOW
(secale cereale 1.). // CopToBMBYEHHA Ta
OXOpOHa MpaB Ha COPTU POCIINH: HaYKOBO-
npaktmyHun xypHan. / M-Bo arpapHoil
nonitnkn YkpaiHn, [epxaBHa cnyxba 3
OXOPOHW NpaB Ha COPTU POCMVH, YKpaiH-
CbKWUW IHCTUTYT eKCnepTu3n CopTiB POCIIVH;
ronos. pea. Xagkumatos B. A. [Ta iH.]. — K.,
2009. — Ne 2 (10).

MpuBeneHbl pesynbTaTbl PeLMnpPOK-
HbIX CKpeLLMBaHWA HOBOIrO PXaHOro AoHopa
CynepKopoTKoCTEBENbHOCTU U 3peKkToua-
Hoctn  HI-3HI-3elel ¢  BbicOokopoCHbIM
coptom BsaTtka 2. B nepBoM nokoneHuu
rmbpuabl okasanucb KopoTKoCcTebenbHbIMU
C 0B6bIKHOBEHHOW NMCTOBOW NnacTuHkon. Bo
BTOPOM MOKOMNEHUM OBHapyXeHO MaTepuH-
CKUN 3PPEKT AOMUHMPOBAHUSA KOPOTKOCTE-
6ernbHOCTK, NoSIHOe AOMUHMPOBAHWE BbICO-
KOW KYCTUCTOCTW, OFIMHHOKOMOCOCTU, MOBbI-
LUEHHOro KonuyecTBa 3epeH B Koroce.

Macca 100 3epeH c pacTeHust CTa-

HoBuna 22,79 i 29, 41% reteposnca OTHO-
cuTenbHo nydwero poautens. Mo pesynb-
TaTaM reHeTMKO-CTaTUCTUYECKOro aHanusa
CeneKkUMOHHbIX NpU3HaKkoB, oTobpaHbl B F;
HM3KOPOCNblE pacTeHWst C 3PEKTONOHON
dopMON NNACTUHKN NIUCTBEB.
YAK 633.14 «324»: 631.523:631.527:631.524.5
V. Skoryk, N. Symonenko, O. Butunets,
T Kovalchuk. Genetic and Statistical
Research of the Short Stem Erectoid Winter
Rye Samples (Secale cereale l.). // CopTo-
BMBYEHHSI Ta OXOPOHa MpaB Ha COpPTM pocC-
NVH: HayKOBO-MpaKTUYHUIA XypHan. / M-Bo
arpapHoi nonitkn  Ykpainu, [epxaBHa
cnyxba 3 OXOpPOHM MpaB Ha COPTWU POCHVH,
YKpailHCbKUA  HCTUTYT €eKCnepTu3n CopTiB
pOCIWH; ronos. ped. XagxumaToB B. A. [Ta
iH.]. — K., 2009. — Ne 2 (10).

Outcomes of reciprocal crossings
new Rye donor of super-short stem with
electroidness HI-3HI-3elel and tall Rye
Variety Viatka 2 are provided. The firs
generation hybrids appeared to have a
short stem with regular leaf blade. In the
second generation the female parent effect
of short stem domination was established,
as well as complete domination of tall
bushiness, long-spiked plants, increased
number or grains in the ear. Weight of 100
grains in the ear made 22,79 i 29, 41% of
the heterosis relative to the best parent.
According to the results of the research of
genetic and statistical parameters of F;
breeding characteristics plants with electoid
leaf blade shape were selected.



